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Weakened bones that break too easily are a sign of
osteoporosis. Many people are afraid of it, and it is in fact
quite a common problem that develops when we live into
our 70s, 80s and beyond. But there are several things we
can do that can protect and strengthen our bones as we get
older.

Preventive strategies are particularly important for women
because they are more likely to develop osteoporosis. In
Germany, by the time women are 80 years old, around 1 in
5 will have weak, brittle bones. The risk of fractures
increases considerably for both women and men above the
age of 75. But bone health is important for all adults. Read
on to find out what you can do today to start protecting
your bones so that you can have a healthier old age.

What is osteoporosis and why do bones break more easily
when we get older?

Bones have to withstand a great deal of pressure in
everyday life. They take on various strains whenever we
stand and move around. The outer layer of our bones is
hard and solid. That is called compact or cortical bone. It
has a thin but tough coating called the periosteum.

Inside bones there is a supporting structure with
interconnecting bony webs and rods called trabeculae. This
structure is called trabecular or spongy bone because it
looks a bit like sponge or honeycomb. In the spaces
between the trabeculae is the bone marrow. The bone
marrow produces our blood cells.

The word "osteoporosis" comes from the Greek for bone

("osteo") and porous ("porosis"). Osteoporosis happens
when a large amount of the spongy bone tissue breaks
down, leaving bigger spaces. This makes the bone more
porous. The fine structure of the bones also changes,
becoming more brittle and easier to break. Bones can
become so weak that they break when the person
stumbles or lifts a heavy shopping bag. Bones in the spine
can break without the person even realising it has
happened. That is called a vertebral fracture and it usually
does not cause any noticeable problems. It is one of the
most common fractures caused by osteoporosis, along
with fractures in the hip, upper arm and wrist.

Osteoporosis is one reason why many older people stoop
over and develop what is often called a "dowager's
hump" at the top of the spine.

What happens to our bones as we get older?

Bones are living tissue. Our bones are constantly renewed
throughout our life. Old bone tissue is continually being
replaced by new bone. Cells called osteoblasts produce
new bone, while cells called osteoclasts dissolve old
bone cells. This process is controlled by hormones and is
called "bone turnover".

Bones are full of minerals. Calcium is the most important
mineral for our bones. It makes them harder and stronger.
The more calcium there is in bones, the denser they are.
And the density determines the strength and resistance to
fracture or breaking. High bone density helps protect
against fractures. But the fine structure of the bone is also
very important for bone stability.

In children and young adults, more bone is formed than is
broken down. This means that the bones grow. They get
heavier and more dense. At about the age of 30 our bones
are about as strong as they will ever be. From then on, the
rate of bone turnover will change. Slowly, more bone is
dissolved than is produced. After we are 50 years old, this
process starts to speed up. For women, the hormone
oestrogen also helps slow down the rate at which bone is
broken down. So after the menopause, when this
hormone level drops, bone is lost more quickly.

Getting older does not mean that you will automatically
develop osteoporosis. But the risk of osteoporosis
increases as you get older, and it is a very common
condition in people over the age of 70.

What are the main risk factors for osteoporosis?
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Genetics and our bone health when we are young play a
role in how our bones age, and whether we will develop
osteoporosis when we get older. The main risk factors for
osteoporosis are:

 Age: Being past the menopause for women, and over
the age of 65 for men
 Low body weight for our height
 Poor diet that is causing calcium and/or vitamin D
deficiency
 Lack of movement
 Having several family members with osteoporosis
 Smoking
 Long-term use of corticosteroids and
 Some illnesses (including rheumatoid arthritis and
thyroid problems)

We discuss calcium, diet and exercise below. Along with
smoking less, these are the main areas where you can
lower your risk of developing osteoporosis.

Middle-aged and older smokers have a higher risk of hip
fracture than non-smokers. Researchers have speculated
about the possible ways that smoking might damage bone
health. The possibilities include toxic effects on bone from
nicotine or cadmium in cigarettes. Smoking might interfere
with the absorption of calcium in the bones.

It is not clear by how much quitting smoking could
decrease your risk of fractures. The results of some studies
suggest that quitting smoking might stop the ongoing
damage that smoking could do to bones. If you are
interested in what quitting strategies have been proven to
work, you can read more here (URL:
http://www.gesundheitsinformation.de/quit-smoking.311.56.en.html)
.

In this fact sheet, we are talking about what is called
"primary" osteoporosis. Osteoporosis can also be a second
health problem caused by something else. That is called
"secondary osteoporosis". Secondary osteoporosis is when
the condition is a complication of another illness, or it is
caused by long-term use of corticosteroids, for example.

How can I get enough calcium to reduce my risk of
osteoporosis? Is extra vitamin D important as well?

Calcium is an important part of our diets throughout our
whole lives. It is important for our bones, teeth and nails,
among other things. And as we get older, we need even
more calcium to help our bodies keep building new bone
tissue. You can help your body to do this by eating a
calcium-rich diet, although it can be hard to get enough
calcium that way. If you are having difficulties with this,
calcium supplements could be an option. In our fact sheet
(URL:
http://www.informedhealthonline.org/index.383.en.html)
on dietary supplements and complementary medicines,
you can read about important things to take into account
if you are considering taking a dietary supplement.

The World Health Organization (WHO) recommends the
following daily calcium intake for women past the
menopause and men over the age of 65: at least 1,300 mg
per day but not more than 3,000 mg. The
recommendations from other organisations and individual
countries vary, ranging from 1,000 mg a day up to the
1,300 mg recommended by the WHO. In Germany, the
federal agency responsible for recommendations on safe
upper levels recommends not having more than 2,500 mg
of calcium in a single day.

You can get your calcium in your diet and also from
dietary supplements. Both sources can strengthen your
bones and reduce your risk of osteoporosis. The best
evidence about what you can expect comes from an
analysis of trials in almost 64,000 people testing the
effects of calcium dietary supplements. People in the trials
who were over 70 years old and regularly took calcium
tablets were shown to clearly benefit. However, it was not
as clear how much younger people benefit from taking
calcium supplements over long periods of time. You can
read more about that research here (URL:
http://www.informedhealthonline.org/index.422.en.html) .

Out of all the people who took the supplements, even if
they did not take them very regularly, 1 person out of
every 63 was spared a fracture. For people at higher risk
of fracture who took the supplements very regularly, 1 out
of 30 were spared from broken bones. That effect was
shown within less than 4 years: the full benefit of
longer-term use is not known. But the message is clear:
even if you are already 70, you can reduce your risk of
fracture by taking calcium supplements.

One adverse effect that researchers identified from these
trials was a small increase in kidney stones (renal calculi
or hypercalcaemia). In one very large trial, 4 more
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women out of every 1,000 got kidney stones while taking
supplements containing both calcium and vitamin D
compared to women who took dummy (placebo)
supplements. It is not clear why. If you are worried about
kidney stones, drinking extra water might help prevent
stones forming. According to the WHO, kidney stones
could be caused by vitamin D. We do not know if taking
calcium supplements without vitamin D removes the small
risk of kidney stones. If you are concerned about getting
kidney stones, drinking more water could possibly lower
the risk.

If you want to get at least 1,300 mg of calcium a day
through your diet or using a combination of diet and
supplements, we have information on how much calcium
is found in common foods here (URL:
http://www.informedhealthonline.org/index.421.en.html) .
And we have also prepared a calcium calculator which you
can use here (URL:
http://www.informedhealthonline.org/index.420.en.html) .
If you want to make sure that you are getting at least 1,000
- 1,300 mg but less than 2,500 - 3,000 mg a day, you need
to take into account both your diet and the amount you
take in supplements.

It is not yet known for certain whether calcium
supplements that also include vitamin D are better than
calcium tablets alone. Calcium supplements come in
ampules and fizzy tablets to dissolve in water too.
However, many people are deficient in vitamin D as well
and so they may prefer to also have this at the same time.
The products used in the trials mentioned above were
combinations of calcium and 400 IU of vitamin D (IU =
international units; an internationally defined measurement
for the amount of a substance). The WHO's recommended
daily intake of vitamin D from the diet is 400 IU for people
who are 50 years or older and 600 IU for people over 65.
The upper safe limit per day for vitamin D in supplements
or medication is 800 IU according to the German Federal
Institute for Risk Assessment (BfR). The amount in a single
tablet is higher than this in some brands of calcium
supplements, so check the label carefully if you want to
stay under these limits.

Does exercise prevent osteoporosis - and what about the
risk of injury?

It might seem as though resting and therefore avoiding
doing things that might risk breaking a bone would protect
your bones. But, actually, the reverse is true in many ways.
One of the risk factors for osteoporosis is being very

immobile. Spending a lot of time sitting or lying down
increases your risk of developing brittle bones.
Weight-bearing activity helps strengthen the bones. A
weight-bearing activity is walking, for example, but not
swimming.

Injuries are always a possibility when you move around
or exercise. On the other hand, some kinds of activity
could actually make you more physically confident and
increase your physical stability so that you are less likely
to fall. There is no conclusive answer from researchers yet
on what the best recipe might be for increasing bone
health and minimising the risk of injury. However, this is
an area that is still being studied - particularly to identify
what can be done to reduce people's risk of falling. As
more definitive answers emerge, we will update our
information.

One of the easiest weight-bearing exercises with a
relatively low risk of injury is brisk walking. Most people
can keep this up throughout their lives, even in old age.
You can read more about the health benefits of brisk
walking here (URL:
http://www.informedhealthonline.org/index.395.en.html) .

What else is important to consider - and what if I do
develop osteoporosis?

Menopausal hormone therapy can reduce the risk of
osteoporosis-related hip fractures in women, but it could
also increase the risk of serious problems such as heart
attack, stroke and breast cancer. That makes the process
of weighing up the possible benefits and harms of using
hormone treatment complicated. You can read more
about this, and find information that might help you make
your decision, here (URL:
http://www.gesundheitsinformation.de/menopause.202.56.en.html)
.

Osteoporosis is a serious illness and breaking a hip or
vertebra in the spine can be distressing and disabling. But
fortunately, not all fractures and breaks caused by
osteoporosis are as serious as that. Even if you already
have osteoporosis, it is still important for you to get
enough calcium and vitamin D, either through
medication prescribed by your doctor, or through the
dietary changes and supplements we have discussed.
There are also several drugs that aim to slow down the
rate at which bone is broken down and increase the
production of new bone tissue. In Germany, statutory
health insurance funds cover the cost of these drugs if
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they are prescribed for the treatment of osteoporosis.

If you are over 65, one of the main issues to consider is
reducing your risk of falling - especially if you have
osteoporosis. That could be part of the benefit of exercise,
if it makes you more confident and improves your balance.
Removing hazards around your house that could increase
your chances of slipping or stumbling could also help.
These may include loose cables, rugs and doorsteps, for
example. You can read more about some of the strategies
to prevent falls here (URL:
http://www.gesundheitsinformation.de/falls-prevention.282.56.en.html)
.

We will evaluate more research for you on osteoporosis
treatments and preventing falls in the future. IQWiG, the
Institute that produces this website, is also evaluating the
evidence about bone density testing. If you would like to
keep up-to-date with developments in our information, you
can subscribe to our newsletter here (URL:
http://www.gesundheitsinformation.de/index.204.69.en.html)
.

Author: German Institute for Quality and Efficiency in
Health Care (IQWiG)
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Glossary

calcium

Calcium is an important mineral for human health. It is one
of the building blocks for bones and teeth, and it is
necessary for blood clotting, the muscles and the nerves.
Calcium occurs in milk and milk products, as well as in
green leafy vegetables. People can get a calcium deficiency
if they have a chronic inflammatory bowel disease, as well
as in pregnancy or during breastfeeding.

hormones

“Hormones” is the collective term for different types of
messenger substances in the body. They are produced in
different organs or tissues and released into the blood or
the lymphatic system to be distributed throughout the body.
Hormones only have an effect on those parts of the
organism that have a corresponding docking site. This is
how hormones can have such specific effects. Insulin,
estrogens, vasopressin and thyroxine are some well-known
hormones. Many medical ingredients imitate the effect of
hormones.

evidence

Evidence is what we call scientific proof from
well-conducted, good-quality scientific trials that have
been carefully designed to answer specific questions.
Depending on the types of questions, different scientific
research methods (types of study) are most appropriate to
find reliable answers to these questions. Randomized
controlled trials (RCTs), for example, are the best way to get
reliable evidence on the effectiveness of medical treatments
(interventions). This type of study, however, is not the best
form of evidence for all possible questions, and does not
provide the best answers to all kinds of questions, either.
Epidemiological studies, for example, are very suitable for
establishing well-founded proof for the spreading of a
disease in the population.

World Health Organization (WHO)

The World Health Organization is a United Nations
agency. Based in Geneva, it is concerned with matters of
public health on an international level. Its objective is to
obtain the highest possible level of health for all people
worldwide. Health is understood here as being a “state of
complete physical, mental and social well-being and not
merely the absence of disease or infirmity”. To reach this

aim the WHO develops guidelines and standards in
health-related areas, coordinates activities in the fight
against infectious diseases, launches global vaccination
programs and analyzes health and disease data
worldwide. More information is available at
www.who.int.

dietary supplement

Dietary supplements (also known as food supplements or
nutritional supplements) are concentrated vitamins,
minerals, trace elements, fibers and/or other substances
that are intended to supplement the diet. Advocates of
dietary supplements claim that they have a certain, often
preventive or strengthening effect on the body. They are
available as capsules, pills, powder or ampules, for
example. From a legal point of view, dietary supplements
rank among foods and therefore – as opposed to
medications – do not need official approval. More
information is available on the website of the German
Federal Institute for Risk Assessment (Bundesinstitut für
Risikobewertung, BfR): To the BfR website (in English)
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The German Institute for Quality and Efficiency in Health Care (IQWiG) 

The German Institute for Quality and Efficiency in Health Care (IQWiG) was established by 
legislation to provide evaluations of the effectiveness, quality and efficiency of healthcare 
services. This includes the assessment of medicines as well as the publication of health infor-
mation for consumers and patients. 

Evidence basis of our health information 

Our information is based primarily on systematic reviews of the effects of health care. Syste-
matic reviews are necessary to gain an objective picture of health care. In order to do this, a 
clear question is formulated. Researchers then find all the relevant studies that could answer 
this question. They then evaluate those studies. 

You can find a list of the evidence and other scientific literature on which this information is 
based at www.informedhealthonline.org 
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This information was prepared and published by the German Institute for Quality and Efficien-
cy in Health Care (IQWiG). It is based on the evidence and other scientific literature available 
at the time of publication. The information is intended for the use of patients in Germany. It is 
not intended to for use to diagnose illnesses and the information is not intended to substitute 
for medical advice. 
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