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Exercise is increasingly recognized as a means of reducing
the risk of osteoporotic fracture and for managing the
condition of osteoporosis even in old age. However the
right choices must be made since not all forms of
exercise are suitable, indeed some physical activities
would increase the risk of fracture.

Active lifestyles, as assessed in surveys, are associated
with a halving of hip fracture risk [1]. Analysis of the
data in these surveys to find optimal forms of exercise
has been un-rewarding. This is not surprising since animal
evidence suggests that a variety of brief bouts of unusual
physical activity is osteogenic. However, those who
report that their normal walking speed is brisk and those
who regularly climb stairs emerge as having higher bone
mineral density and lower fracture risks than their
more sedentary peers.

Exercise has an influence on fracture risk through
several pathways. It can improve postural stability and
muscle strength and so reduce the prevalence of injuri-
ous falls, as well as increasing bone mineral density
(BMD) and by implication bone strength. Indeed the
large reduction in fracture risk compared with the
modest gains in BMD suggest that the increase in
bone strength may exceed the increase in density.

Moderate forms of exercise such as walking have
been disappointing. Interventions based on increasing
walking duration and speed have not been successful for
improving BMD except at the calcaneum which is not a
bone which fractures [2]. In a cross-sectional study in
American women, those who walked less than one mile
per week were found to have lower BMD than those
who walked more, but further increases conferred no
further benefit [3]. One mile per week amounts to little
more than 3 minutes per day so the significant difference
was between an almost completely sedentary lifestyle and
normal levels of inactivity. There is therefore no justi-
fication for recommending more than a brisk 5 minute
walk daily but the frail elderly and their carers should be
encouraged in this.

Physical activities which are not weight-bearing
such as swimming and cycling are likewise ineffective
for improving BMD presumably because there is not
enough gravitational load on the skeleton. In water the

body floats and in cycling most of the body weight rests
on the saddle.

More vigorous activities such as exercise to music
classes where there is a variety of fully weight-bearing
exercise and perhaps a small amount of high impact
activity have been successful [4–6]. The variety is prob-
ably important but makes it impossible to pin point
which elements if any are critical.

For young women high impact exercise such as
running [7] and jumping will increase BMD despite the
supposedly ‘peak bone mass’ status of this age group.
Daily jumping for 60 seconds was found to increase
BMD in the hip by nearly 4% after five months in pre-
menopausal women [8]. This intervention was based
on successful animal experiments [9]; fifty jumps a
day provides a hundred rapid strain reversals of high
magnitude to the femur. The ground reactions and the
compressive strain in the bone are about five times body
weight. The exercise is feasible even for busy individuals
because it takes so little time; the jumps were modest
at about 8 cm. By analogy, skipping and sport such as
netball or hockey, and dance such as Tap or Scottish,
which provide similar impact should be osteogenic.
Regular exposure is obviously important, most studies
have required participants to exercise three times a week,
but prolonged activity such as a 20 minute run may
be more than is needed. Running or jogging provides a
strain reversal of high magnitude each time the body
lands and takes off again. Foot-falls occur at about one a
second providing more than 1000 strain reversals for
each hip in 20 minutes of running.

The study of jumping was repeated in post-
menopausal women using an identical protocol but it
was not successful. No significant changes could
be attributed to the exercise, there was not even a
trend [10]. It appears that older women need a more
prolonged protocol than a minute or so of jumping.
They are certainly able to respond to appropriate bone-
loading regimens, indeed many of the successful studies
have been in post-menopausal women who, despite their
low oestrogen status, often improve as much if not more
than younger women. For example, an intervention, in
post-menopausal women with a history of osteoporosis,
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using dynamic resistance exercises for loading the wrist
in as many directions as possible produced signific-
ant improvements of 6% compared to controls over
7 months [11]. Most of these exercises could be done
at home.

The skeleton appears to remain responsive to
appropriate stimulation at least up to the eighth
decade. In a study of sedentary women of average age
69 years, a mixture of walking and jogging (Scout’s pace),
introduced gradually, improved BMD at the hip, spine
and total body by about 2% [12]. This is a feasible form
of exercise which can be incorporated into a walk in the
park with the dog.

Resistance training, also known as weight-training or
strength-training, was not initially successful for improv-
ing BMD, however more recent studies which have used
slow lifts and heavy weights (above 70% of an individual’s
maximum) have improved BMD by amounts similar to
those achieved by jogging [13, 14]. In a trial in which one
side of the body did the weight-lifting while the other side
remained as the control, increases of 3–4% in the radius
and hip were found after 12 months in postmenopausal
women [15]. This study confirmed for the first time the
site-specific nature of osteogenic loading. Other studies
which have used these heavier weights have confirmed
these findings in both men and women for the spine as
well as the bilateral sites [16]. This is a form of exercise
which need not be demanding in cardio-respiratory
terms, and provided it is introduced gradually it is safe for
most middle aged or even older people.

There are some forms of exercise which should be
avoided. Post-menopausal women should avoid high
impact exercise; it carries a high risk of soft tissue injury,
potential cardiorespiratory stress and fracture risk. Those
with a diagnosis of osteoporosis or a number of risk
factors should be cautious. In particular exercise invol-
ving flexion of the spine should be avoided; this includes
several old favourites which are now out of date,
namely straight-leg toe touches and sit ups (or crunches)
for strengthening the abdominal muscles. The latter are
associated with a dramatically increased rate of vertebral
fracture in osteoporotic women (89% compared to 16%
in those who did extension exercises) [17]. It is a good
idea to have strong abdominals to support the spine, but
they are best achieved without excessive spinal flexion.
Toe touches are of no functional consequence and carry
the additional hazard of detached retina.

The elderly who almost by definition are at risk of
osteoporotic fracture need to give priority to maintain-
ing their physical capabilities and independence as
they grow older. Ensuring good postural stability and
strong back muscles to support the spine and prevent
the development of kyphosis are essential. For those
already crippled with vertebral osteoporosis much can be
done to improve chronic pain and respiratory problems
by adventurous use of hydrotherapy which in experi-
enced hands has achieved remarkable improvements in
function and quality of life even at this late stage.

As with muscle, bone will deteriorate if physical
activity levels fall; this goes some way to explaining the
loss of BMD which occurs with age in both men and
women. It also implies that gains achieved in an exercise
programme will not be permanent unless the increased
activity becomes a permanent lifestyle change. Those
with the lowest BMD to begin with, or the most
sedentary lifestyle are likely to gain the most from an
increase in bone loading physical activity. However, as
the bone grows stronger the same exercise will produce
less strain in the bone. This will be useful for main-
tenance but for further improvements in BMD further
increase in loading is needed. This does not imply an
increase in the amount of exercise but in its intensity
(weights lifted, speed of jogging or height of jump). The
most effective exercise interventions are progressive
with increments in intensity as performance improves.

After the rapid immediate post-menopausal bone loss,
BMD tends to fall at about 1% per year so an intervention
which prevents this continuing loss is worthwhile. Most
successful interventions achieve a small increase. A few
women will improve by as much as 10%, this amounts to
approximately one standard deviation of the normal
BMD range and constitutes a highly relevant increase in
terms of reduction of fracture risk.
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