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Abstract. The aims of this study were to estimate the
present and future incidence of hip fracture world-wide.
From a survey of available data on current incidence,
population trends and the secular changes in hip fracture
risk, the numbers of hip fractures expected in 2025 and
2050 were computed. The total number of hip fractures
in men and women in 1990 was estimated to be 338 000
and 917 000 respectively, a total of 1.26 million.
Assuming no change in the age- and sex-specific
incidence, the number of hip fractures is estimated to
approximately double to 2.6 million by the year 2025,
and 4.5 million by the year 2050. The percentage
increase will be greater in men (310%) than in women
(240%). With modest assumptions concerning secular
trends, the number of hip fractures could range between
7.3 and 21.3 million by 2050. The major demographic
changes will occur in Asia. In 1990, 26% of all hip
fractures occurred in Asia, whereas this figure could rise
to 37% in 2025 and to 45% in 2050. We conclude that
the socioeconomic impact of hip fractures will increase
markedly throughout the world, particularly in Asia, and
that there is an urgent need to develop preventive
strategies, particularly in the developing countries.
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Introduction

The clinical manifestations of osteoporosis are fragility
fractures. Of these, hip fracture carries the highest
morbidity and mortality [1]. Approximately 50% of
patients will have permanent functional disability greater
than that before fracture [2,3]. The magnitude of the
problem of hip fracture is considerable. Estimates of life-
time risk from Europe and the USA range from 10% to
15% in women at the age of 50 years, and risks in men
are a third or half these values [4,5].

The frequency of hip fracture appears to be increasing
in many countries. The reason for this is twofold. Firstly,
life expectancy over the age of 50 years has increased
and will continue to do so well into the twenty-second
century [6]. This means that progressively more and
more of the population will be elderly, and at risk from
fracture. Indeed, a previous survey estimated a fourfold
increase in hip fracture rates between 1990 and 2050 on
this basis [7]. Over and above this effect of age, there
appears to have been an increase in age- and sex-specific
rates in many countries [8–24]. The secular trend has
important implications for the frequency of hip fracture
in the future, even in the developed world. For example,
in England and Wales over 46 000 hip fractures occurred
in 1985 in men and women. If the number of elderly
increase as predicted but without a change in age- and
sex-specific rates, the number of hip fractures will
increase to 60 000 annually by the year 2015. If, on the
other hand, age- and sex-specific rates continue to
increase as they did in the UK before that date, then the
number of hip fractures might be as high as 117 000 per
year by that time [25].

Data on the incidence and secular trends for hip
fracture risk are becoming more widely available from
many different communities. For this reason we wished
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to update current estimates of the incidence of hip
fracture and the likely size of the problem in the future,
taking into account both the changing world demography
and the secular trends.

Methods

Demographic data for each country in the world for 1990
were obtained from the World Health Organization
(WHO) [26] in age bands of 5 years, up to the age of 80
years, and above that categorized as 80 years or greater.
Data from countries were grouped together in nine
demographic regions – Asia, Africa, Northern, Southern,
Western and Eastern Europe, Latin America, North
America and Oceania – according to the criteria utilized
by the WHO. Projections using the medium variant were
obtained from the same source for the years 1950–2050.
Demographic projections were made using traditional
demographic techniques [27]. Data on incidence were
collected from published material where this was divided
into age spans of at the most 10 years, was of good
quality and where possible represented a country rather
than a smaller community. With the exception of Africa
(Table 1), data were acquired during the past 10 years.

For Northern Europe incidence data from Malmo¨,
Sweden, were utilized [12]. Data from Gothenberg [13]
and Stockholm [22] show approximately the same

incidence. These are somewhat higher estimates than
incidence data derived from Finland [28], but lower than
those in Norway [10]. For Western Europe, data from
hip fractures in the Netherlands were used [29], which
are similar to those for Switzerland [30] and France [31]
but higher than those in the UK [32]. For Eastern Europe
there were few data available and those from the former
German Democratic Republic were used from a study of
national register sources [4]. There are few other
comparative data but lower rates are reported from
Russia (E. Mikhailov, personal communication 1994)
and Poland (I. Libiedovski, personal communication).
For Southern Europe, data were utilized from the
MEDOS Study, which represented communities in
Greece, Italy, France, Spain, Turkey and Portugal. The
mean incidence was calculated [33]. This estimate is
similar to that reported from other Southern European
communities, including Barcelona [34], Crete [20],
Alicante [21] and the Canary Islands [35].

For North America we utilized the data from Ho et al.
[36]. The incidence was similar to the national results
from the USA [16] and Canada [17,19] and local data
from Rochester [18]. For Oceania, studies on hip
fractures in Australia in the last decade were utilized
[37]. Other estimates from New Zealand are of similar
magnitude [15,23].

For Asia we used data from Korea derived from a
study of hip fracture incidence in Honan [38] and data

Table 1. Data used to determine current incidence of hip fracture

Region Country Source Year Reference No. of fractures

Men Women

W. Europe Netherlands Discharge 1987 Boereboom et al., 1992 [29] 2723 8801
S. Europe MEDOS Hospital admissions 1988 Elffors et al., 1994 [33] 938 2768
E. Europe E. Germany Register 1983 Johnell et al., 1992 [4] 2635 8811
N. Europe Sweden Hospital register 1987–91 Gullberg et al., 1993 [12] 681 2179
N. America USA Discharge 1988–89 Ho et al., 1993 [36] 613 2268
Oceania Australia Discharge 1988–89 Lau, 1993 [37] 1135 3659
Asia Korea Discharge 1991 Rowe et al., 1993 [38] 193 212

Hong Kong Discharge 1988–89 Lau and Cooper, 1993 [39] 839 2366
Africa S. Africa Hospital 1957–63 Solomon, 1968 [40] 48 30
Latin America Chile Discharge 1985 Contreras et al., 1991 [42] 715 1640

Table 2. Data on the change (% per annum) in the sex-specific age-standardized incidence of hip
fracture in men and women age more than 50 years

Increase in risk (% p.a.)

Centre Dates Men Women Reference

UK 1956–83 2.2 2.6 Boyce and Vessey, 1985 [8]
Finland 1970–91 3.0 2.0 Parkkari et al., 1994 [24]
Hong Kong 1966–89 1.5 3.3 Lau et al., 1990 [9]
Norway 1979–89 2.3 1.4 Falch et al., 1993 [10]
Netherlands 1972–87 3.0 2.0 Boereboom et al., 1992 [29]
Manitoba, Canada 1972–84 2.4 1.0 Martin et al., 1991 [17]
Malmö, Sweden 1950–91 2.5 1.4 Gullberg et al., 1993 [12]
USA 1970–83 1.0 0.5 Rodriguez et al., 1989 [16]
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from Hong Kong [39]. The rates from these two
communities differ markedly (by approximately two-
fold) and the mean of the two estimates was used.

There was a paucity of information available from
Africa and that from South African Bantus in the 1960s
was utilized [40]. Data from West Africa [41] showed a
lower incidence but were not based on similar
populations.

For Latin America, discharge data from Chile were
utilized [42]. These figures are considerably lower than
those reported from Buenos Aires [43], but the former
were derived from the entire country rather than an
urban Caucasian community.

Some published estimates of the secular trend are
summarized in Table 2. Increases in age- and sex-specific
risk appear to be similar in men and women from many
countries. In some countries, including the UK, USA and
Australia, there is evidence that the risk appears to have
levelled off [18,37,44,45]. For the purposes of this report
the total number of hip fractures was estimated assuming
an unchanging age- and sex-specific incidence and
thereafter assuming a 1% increase in age- and sex-
specific incidence world-wide. Further calculations were
made assuming no secular increase in North America and
Northern Europe, but a 2%, 3% or 4% increase in age-
and sex-specific incidence elsewhere.

Results

The data utilized for the regional estimates of incidence
are shown in Table 3. In most instances there was an
exponential increase in fracture rate with age. There
were marked differences in incidence between different
communities. In the case of men there was a tenfold
range in risk between regions; the range was somewhat
greater in women (Fig. 1). In those communities where
the risks were high in women, so too were they in men.
Differences in risk between communities appeared to be
related more to differences in intercept rather than
differences in slope. Indeed, there was no significant
deviation from parallelism in the risk with age between
communities, except in the case of Africa in both sexes.

In 1990 the world population was estimated to be
5285 million. In 1990, 16% of men and 18% of women
were aged 50 years or more, and 0.7% of men and 1.3%
of women were 80 years or older. In 2025 the world
population will increase to 8294 million (Table 4). At
that time 25% of the world population will be 50 years or
older and 1.6% will be 80 years or older. In 2050 the
population will reach 9833 million, comprising 32% of
those aged 50 years or more and 3.4% aged 80 years or
more. With the exception of Asia and Latin America the
proportional increase in men will exceed that in women
(Table 4).

From the regional estimates of incidence in the
population base, the number of hip fractures in 1990 is
estimated to be 1.26 million, of which 73% were in
women (Table 5). Based on no change in age- and sex-
specific incidence world-wide, the annual number of hip

Table 3. Incidence of hip fracture (rates/100 000) in 1990 by age, sex and region

Region Men: age (years) Women: age (years)

50–54 55–59 60–64 65–69 70–74 75–79 80+ 50–54 55–59 60–64 65–69 70–74 75–79 80+

W. Europe 28 33 67 103 203 331 880 33 54 115 184 362 657 1808
S. Europe 10 16 34 55 81 190 534 11 21 47 100 170 380 1075
E. Europe 38 38 88 88 194 194 475 58 58 155 155 426 426 1251
N. Europe 58 66 97 198 382 682 1864 74 78 190 327 612 1294 2997
N. America 33 33 81 123 119 338 1230 60 60 117 252 437 850 2296
Oceania 20 34 63 92 180 445 1157 31 63 112 204 358 899 2476
Asia 19.5 19.5 36.5 46.5 102 150 364 14 14 38 74.5 155.5 252 562.5
Africa 6.0 10.0 14.0 27.0 8.0 0 116 4.0 12 17 12 16 50 80
Latin America 25 40 40 106 106 327 327 19.5 50 50 162.5 162.5 622 622

World 22.5 24.5 47.3 68.7 119.1 219.4 630.2 23.9 28.4 69.1 121.6 239.8 457.7 1289.3

Fig. 1. Incidences of hip fracture in 1990 at the age of 80 years in men
and women by region. Thediagonal lineshows the line of identity.
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fractures would increase progressively to 2.6 million by
the year 2025 and to 4.5 million by 2050 (Table 5).The
number in women is increased by a factor of 3.5 and in
men the increase is somewhat greater (by a factor of
4.0).

All assumptions concerning the secular trend have a
marked impact on this estimate. The most conservative
assumption (1% increase in fracture rate per year)
predicts a further 42% increase in frequency in 2025 and
an 82% increase in 2050, compared with that when no
change in age- and sex-specific rates is forecast. This
estimate is, however, 5 times higher, at 21.3 million,
when specific rates increase more markedly (3%) outside
North America and Northern Europe (Table 5; Fig. 2).

The greatest increments in the elderly will occur in
Asia, Africa and Latin America (Table 4). In these
countries the number of men aged 50 years or more will
more than double over this period, and in the case of

Africa will more than triple. The increments observed in
men over the age of 80 years are even greater. Similar
trends are observed in the case of women, but the
magnitude of the increment, particularly in the age group
80 years and over, is consistently less than that observed
in men in all regions (Table 4). Because of the large
present population of Asia, this region will have the
highest absolute increment in the elderly. For example,
of the world population aged 80 years or more, 38%
were derived from Asia, but in 2025 this proportion will
increase to 50% and to 57% in 2050.

For these reasons the number of hip fractures will
increase most markedly in Asia and are expected to
exceed 1 million annually in 2030 and 2 million annually
in 2050, even assuming no increase in age- and sex-
specific rates (Fig. 2). This is an increase of 520% over
values in 1990. Comparable percentage increases are
seen for Africa and Latin America, but the absolute

Table 4. Esimates of the population (000) by region in men and women aged 50 years or more for the year 1990, 2025 and 2050

Region Men Women

Age 50+ years Age 80+ years Age 50+ years Age 80+ years

1990 2025 2050 1990 2025 2050 1990 2025 2050 1990 2025 2050

W. Europe 23982 37476 35110 1899 3332 6038 31507 42851 40148 4550 6694 10374
S. Europe 19292 29504 27723 1321 2776 4837 23853 33859 31669 2522 5172 7853
E. Europe 35104 46481 50222 1597 2558 4409 52996 62332 64257 4743 6480 10093
N. Europe 12555 17892 18432 1004 1555 2724 15817 20886 21094 2254 2991 4734
Oceania 2650 6017 7825 153 419 956 2948 6586 8642 303 726 1528
Asia 230695 630090 937531 8132 27233 76360 240494 656782 994913 12188 41279 113433
Africa 30122 92692 222875 841 3142 10220 34007 100289 239924 1247 4453 13876
N. America 31246 61595 70306 2439 4966 10351 39433 72130 80236 5201 9577 17717
Latin America 28132 84097 135104 1395 5052 13850 31065 94041 152005 1910 7531 20941

Total 413778 1005844 1505128 18781 51033 129745 472119 1089756 1632888 34918 84903 200549

Table 5. Projected numbers of hip fractures (000) world-wide by year

Year A B C D E

Men Women Men Women Men Women Men Women Men Women

1990 338 917 338 917 338 917 338 917 338 917
1995 373 999 392 1050 401 1067 415 1103 431 1140
2000 417 1086 460 1200 483 1242 520 1332 561 1429
2005 472 1198 548 1391 591 1476 664 1646 748 1841
2010 533 1321 651 1611 727 1760 854 2049 1007 2397
2015 601 1446 770 1854 892 2088 1098 2543 1358 3116
2020 683 1615 921 2177 1108 2535 1430 3233 1857 4157
2025 783 1821 1109 2580 1386 3102 1876 4145 2559 5596
2030 898 2082 1338 3099 1738 3860 2470 5412 3540 7677
2035 1023 2360 1601 3692 2169 4786 3241 7053 4883 10528
2040 1152 2635 1894 4334 2681 5862 4210 9091 6671 14286
2045 1274 2892 2202 4998 3264 7087 5394 11577 8992 19160
2050 1381 3112 2509 5653 3905 8430 6794 14516 11916 25305

A, Assuming unchanging age- and sex-specific incidence.
B, Assuming a 1% increase in age- and sex-specific incidence world-wide.
C, No increase in secular trend in North America and N. Europe but a 2% increase in age- and sex-specific incidence elsewhere.
D, As above but a 3% increase in age- and sex-specific rates.
E, As above but a 4% increase in age- and sex-specific rates.
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numbers are much smaller. Twenty-six percent of all hip
fractures in 1990 are estimated to have occurred in Asia,
whereas this will increase to 37% by 2025 and to 45% in
2050.

Discussion

Our results show that the number of hip fractures will
increase markedly over the next 35 years. The most
conservative estimate is an increase of 135% in men and
100% in women. The more marked increase in men is
attributable to their improving life-expectancy [6].

The validity of our calculations is critically dependent
upon the estimates of incidence that we used and the
change in the population at risk over this period. The
demographic projections are relatively robust in that the
populations expected to be at risk for hip fractures in
2050 have already been born. Thus, barring major
demographic catastrophies such as an extension of the
AIDS epidemic, the projections that we used appear to
be reasonable. Errors in our estimates are more likely,
therefore, to be due to errors in the current incidence
rates of hip fracture.

The sampling frame used for the estimates of hip
fracture rates in different geographic locations is fraught
with difficulties [4]. These include double counting,
errors of classification and assumptions concerning the
population base. Of equal concern is that estimates from
one region may not necessarily be similar to those for a
neighbouring region. For example, there is a greater than
twofold difference in risk between communities in the

same country [33,46–48]. For this reason we chose,
where possible, to utilize data from large geographic
territories and, where possible, by country.

The largest deficiency in our assumptions concerning
current incidence occurred in Africa, Asia and South
America. In the case of Africa, the figures that were used
[40], derived from the South African Bantu, are
comparable to those reported from Ibadan [41] both in
men and in women. Both studies may have suffered a
degree of under-ascertainment of the fracture cases,
which would make our estimates on the conservative
side. The small size of the African population suggests,
however, that even large errors would have little impact
on world projections.

There is also a paucity of data from Latin America,
but again the population base of elderly individuals is
relatively small. The greater source of uncertainty
concerns the risk of hip fracture in Asia. Rates of hip
fracture are two-fold higher in Hong Kong than in
Honan, Korea [38,39]. Intermediate rates are reported
from Malaysia [49], Thailand [50] and mainland China
[51] (S. Cummings, personal communication 1994). For
this reason it seemed appropriate to assume a rate
intermediate between Hong Kong and Korea. The large
size of the Asian community and the large demographic
changes anticipated make our assumptions particularly
sensitive and would markedly affect both current and
future estimates of hip fracture numbers. It is worth
noting, however, that the increase in the number of hip
fractures is less affected by these considerations since
the increase is dependent more on the demographic
changes than on the absolute incidence.

Fig. 2. Estimated number of hip fractures by sex in the year 1990 and the number expected in 2025 and 2050 by region assuming: no increase in
age- and sex-specific rates, or a 1% annual increase world-wide, or no increase in North America and Northern Europe but an increase in age- and
sex-specific incidence elsewhere of 2%, 3% or 4%.ROW, rest of world.
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The estimates of incidence that we chose showed
markedly different rates in the different regions. Such
differences are now well documented [4,33]. There was,
however, a high degree of parallelism in the rates of
increase with age between countries. This might suggest
that differences in fracture rates between countries are
not determined by events occurring after the age of 50
years, but more by events earlier in life such as peak
bone mass or skeletal geometry in the area of the hip.
Both have been proposed as important factors determin-
ing fracture risk [1,52].

A factor of considerable importance in estimating the
number of hip fractures in the future is the assumptions
concerning the secular trend. Assuming no increase in
age- and sex-specific rates the number of hip fractures
will approximately double by the year 2025 and more
than triple by 2050. Increases in age- and sex-specific
incidence have been observed in many countries and
appear to affect men and women equally (Table 2).
Increases have been observed in all countries where they
have been looked for, though values seem to have
levelled off somewhat in the United States, Australia and
the UK [18,37,44]. Increases in the secular trend have
varied between 0 and 3% per annum in developed
countries. Increments are more marked in the elderly
[12] and the increase in developing regions is higher. For
this reason we modelled the expected number of hip
fractures within these parameters. With the least
stringent, but nevertheless reasonably conservative
assumption, the number of hip fractures would increase
27-fold in women and nearly 35-fold in men. More
stringent criteria give intermediate increments.

It is possible that incidence rates will fall in the future
in some regions of the world. If this were confined to
North America and Northern Europe, the impact would
be relatively small. If, for example, rates fell by 1% per
year in these two regions this would result in half a
million fewer fractures world-wide compared with the
data provided in Table 5 (columns A, C, D and E).

A previous study of the world-wide projection for hip
fractures estimated the number of hip fractures in 1990
at 1.6 million, which would increase to 3.94 million in
2025 and to 6.3 million in 2050 [7]. Our own estimates
are somewhat lower for 1990 (1.26 million), which is
largely accounted for by the lower estimate of the
current incidence in Asia. The rate of rise in the number
of hip fractures is comparable in the present study using
the most conservative estimates, and very much steeper
with all estimates where the secular trend increases.

The reasons for the secular trend are unknown.
Differences in rates between communities are not
attributable to differences in menopausal status [33],
and in those communities where the risk is high in
women it is also high in men. Nor can differences in
nutritional status for calcium explain the differences in
risk [33,53]. The habitual level of physical activity is a
plausible explanation for differences in risk [32] but, as
mentioned previously, early environmental or genetic
factors may also be important. Because there was a
striking parallelism in the increase in incidence with age

between communities this suggests that causal factors
may be operating well before the age of 50 years. If the
differences between communities is related to environ-
mental factors associated with economic prosperity, such
as the level of physical exercise, it might be expected
that secular increases would occur in all developing
countries. From this perspective this might suggest that
with growing wealth in the world there will be an
increasing incidence which could approach that in
Sweden. If, for example, the data from Sweden are
utilized to estimate the number of hip fractures in 2025
there would be 16 million hip fractures – comparable to
a model with a 2.5% annual increase in age-specific
incidence outside North America and Northern Europe.

The importance of making projections is that their
possible impact on the health care system can be
estimated together with the effect of various interven-
tions, both targeted on a population base level and to
individuals at high risk. The world-wide costs of hip
fracture are impossible to quantitate accurately, largely
because most estimates of cost have been undertaken in
the Western world and are likely to be less expensive in
the rest of the world. Direct costs per hip fracture in the
UK range from £1985 in the age group 50–54 years to
more than £5000 in the population aged 90 or more [54].
Costs in the UK are significantly lower than those
estimated in the USA and Sweden [2], so that within
Europe the costs in the UK are intermediate. Using UK
prices the direct costs for hip fracture in 1990 are £5563
million, but might rise to between £20 000 million and
£165 000 million in 1990 prices depending on the
estimate used for the secular trend. If figures from the
USA and Sweden were utilized instead, the costs might
be multiplied by a factor of 3. Thus, if interventions
could reduce the number of hip fractures by even 5% the
cost savings in the world would range from £1000
million £8250 million. Savings would be doubled if
indirect costs were taken into account.

We conclude that secular trends in the incidence of
hip fracture have a very great impact on future
projections for hip fracture. It is important, therefore,
to continue to document current rates of fracture and to
determine the causes of these changes.
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