
Journal of Epidemiology and Community Health, 1988, 42, 200-203

Improvements in general health among the elderly:
factor in the rising incidence of hip fractures?

a
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SUMMARY Both hip fracture incidence and life expectancy are known to have increased during the
last decades. Seventeen studies of hip fracture incidence from Great Britain and Scandinavia were
collected from the literature. It was found that there was a good correlation for both men and women
between the incidence of cervical but not trochanteric fractures in the 75-79 year age group and the
mean life expectancy at 70 years ofage at the time in the country concerned. The increased incidence is
probably accounted for partly by the increased lifespan of the infirm. It is, however, suggested that
increases in life expectancy among a majority of the elderly also entail better general health at any
particular age, and that this may lead to a higher level ofphysical mobility which raises the risk of falls
and fractures.

Many studies, mainly from Great Britain and
Scandinavia, have shown an increase in the age-
specific incidence of hip fractures over the last
decades'-'O and have pointed to the great burden this
is placing on health services.' 11 12

It is well known that there has also been a fairly
constant increase in the life expectancy of the general
population in the developed world during the last
century. Moreover the life expectancy of the older
segments of the population has increased significantly
in most countries during the last decades. The present
study was undertaken in order to determine whether
there may be any connection between these two trends.

Materials and methods

All available studies on the incidence of hip fractures
were collected from the literature. The incidence
among 75-79 year old individuals was chosen as an
indication of the general incidence because it is fairly
high and the number ofindividuals of this age at risk is
substantial. A number of studies gave the fracture
incidence in 10 year increments or only graphically.
Some authors responded to a request formore detailed
incidence figures. In some cases it was possible to read
the incidence fairly accurately from a graph or to
construct a graph from the 10 year age group incidence
figures and read the incidence from this.
Approximately one third of the incidence figures were
found in this way. Studies where this was impossible
were excluded.
The average life expectancy at 70 years in the same

country and period was found from statistical

yearbooks of the relevant countries and from the
United Nations Demographic Yearbook. The life
expectancy at 70 years was chosen because this
statistic is calculated on the basis of the death rate at
the time of those of a higher age and thus indicates the
general health of these older individuals. When studies
covered more than one year, the life expectancy of the
median year was used.

It did not prove possible to obtain appropriate life
expectancy data for the USA, and American studies
were therefore excluded. Because of the known racial
differences in incidence,'3 studies conducted on non-
white populations were also excluded.

Theremaining 1 7studies,1-4 8-10 12 1422whichform
the material of the present report, are all from the
United Kingdom and Scandinavia. Some studies gave
the incidence for various periods. No account was
taken of the size of the studies.

Results

There was a highly significant correlation between
remaining years of life and hip fracture incidence for
both men (p<0 001: fig 1, table) and women
(p <0-005: fig 2). This was due mainly to a strong
correlation with cervical fracture incidence as no
correlation was found with the incidence of
trochanteric fractures.
A correlation was also found between hip fracture

incidence and the year in which the fracture occurred
for men (p<0 01), but this did not reach statistical
significance for women (p <0 1).
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infirmity is increasing more rapidly than the increase
in life expectancy. The period of severe disability
before death is therefore being compressed, in
addition to being postponed because of the increased
average lifespan.
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Fig 1 Relation between hipfracture incidence in 75-79 year
old men and the average life expectancy at age 70.

Correlation of incidence of hip fractures (trochanteric and
cervical) in the age group 75-79 years with average life
expectancy at 70 years

Fracture n r p

Hip Men 32 0-63 **
Women 33 0 53 *

Cervical Men 26 0-49
Women 28 0-58 *

Trochanteric Men 21 0 33 ns
Women 21 0-29 ns

n= number of reports of fracture incidence; r= correlation coefficient; ns not
significant; * p<0-05; *** p<0-005; *** p<0-001

Discussion

As both hip fracture incidence and life expectancy are
increasing, it is not surprising in itself to find a
correlation between them. What is noteworthy,
however, is that this correlation is stronger than with
year of fracture. It transcends national boundaries so
that areas with lower life expectancy as a rule have a
lower incidence of hip fractures. Attempts at.
interpreting findings such as the present must remain
entirely speculative. They may be a matter of pure
coincidence, but if they are not, it is possible that
improvements in health care may be implicated.

There is circumstantial evidence that the older
segments ofthe population not only have an increased
life expectancy but also in most cases are enjoying
better general health than before. Fries23 4 has
pointed out that the average age of onset of chronic
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Fig 2 Relation between hipfracture incidence in 75-79 year
old women and the average life expectancy at age 70.

Recent studies, however, have made it amply clear
that hip fracture incidence is much higher among
institutionalised patients than in the general
population,2025 and that hip fracture patients on
average are in poorer health than age-matched
controls.26 27 Thiswas not so prevalent in the past, 14 28
and it may be that modem health care is prolonging
the lives of the weak and infirm and thus causing an
increase in the incidence of hip fractures.

There do, however, seem to be considerable
differences between those who sustain trochanteric
and those who sustain cervical hip fractures. Patients
who have suffered one type of fracture usually have
another fracture of the same type if they sustain a
second hip fracture.29-31 Furthermore, trochanteric
hip fracture patients are much more closely associated
with physical debility than are those with cervical
fractures.27 32 3 Patients with cervical fractures, in
contrast, are difficult to distinguish from age-matched
controls,32 and mortality after such fractures returns
to normal within a year of injury.34
Two main factors influence the occurrence of hip

fractures: firstly, the strength of the skeleton and its
ability to withstand trauma and, secondly, the trauma
itself.

Traditionally focus has been centred on the
weakening of the skeleton through osteoporosis.
Studies based on radiological determination of bone
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mineral content of the hip,35-38 iliac crest
biopsies,35 39 40 and non-invasive evaluation of other
parts ofthe skeleton40 43 have in most cases concluded
that hip fracture patients were particularly
osteoporotic. Recent studies ofbone mineral in the hip
itself, however,44 46 have made it clear that the bone
mineral content in the hip is the same or very similar in
fracture patients and in controls. The evidence for an
association with osteoporosis is somewhat stronger
for trochanteric than for cervical fractures.35 47 In a
recent extensive study, Eriksson and Widhe4' found
reduced bone mineral in the hip oftrochanteric but not
cervical fracture patients. Workers in Finland have
shown that those living in areas with a high content of
fluoride in the drinking water have stronger bones
than those who drink water with low fluoride content,
but that there is no difference in the incidence of hip
fractures in the two areas.49 50 This may be a further
indication that minor differences in bone strength may
be less important in the aetiology of hip fractures than
was previously thought.
Most hip fractures are demonstrably due to some

degree oftrauma, and the incidence offalls which lead
to hospital admission among the elderly rises in a
pattern almost exactly like that for hip fracture
incidence.5' Prudham and Grimley Evans52 found that
elderly women are twice as likely to sustain falls as
men. Fallers were less mobile than non-fallers but also
had an increased prevalence of episodic disability
because of vertigo, faints or blackouts, transitory
weakness and numbness, and double vision.
Pogrund and co-workers53 noted a significant

increase in hip fracture incidence at national religious
holidays and related this to increased physical activity
among women at these times. Hip fracture patients
have been found to be more likely to have suffered
previous accidents and fractures than controls.5F56
Bastow et a156 studied 744 elderly women with femoral
fractures and found that two thirds of the healthiest
351 patients had sustained their fracture outdoors,
indicating physical activity. Among the least healthy
138 patients the corresponding figure was only one
quarter.

In spite of such reports implicating the role of falls
due to physical activity in the aetiology of hip
fractures, this has received relatively little attention. It
is probable that some factors, such as an increased
consumption of alcohol and psycholeptic and
antihypertensive drugs, have increased the prevalence
of falls. In addition, however, it seems reasonable to
assume that increased general health leads to increased
physical mobility and that this in itself increases the
risk of falling.

In the present study we found that the close
correlation between increases in life expectancy and
hip fracture incidence was due to a correlation with
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cervical fracture incidence. No correlation was found
with the incidence of trochanteric fractures. It is thus
possible that the increase in hip fracture incidence is,
paradoxically, due partly to better general health
causing an increased incidence particularly of cervical
fractures by lifting the elderly population up to a
higher level of physical activity which increases the
risk of slipping and tripping as well as falls because of
episodic disability.
A possible hypothesis may thus be that the

increasing incidence of hip fractures may in part be
due to improvements in modem health care increasing
to some extent the lifespan of a subset of the elderly
population consisting of weak and debilitated
individuals, leading to a rise particularly of
trochanteric fracture incidence, and in part to a better
control ofchronic diseases leading to better health and
well-being among most elderly people which in turn
leads to increased physical activity, thus increasing the
risk of falls and cervical fractures.
While it is true that correlation is no proof of

causation, the association we have demonstrated
between hip fracture incidence and life expectancy is
stronger than with year of fracture, the only other
demographic parameter known to correlate with hip
fracture incidence. In addition, the present hypothesis
fits with a number of the observations made over the
years and offers a possible explanation for some of
them.
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