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Summary
Background: Hip fracture is the most serious clinical complication of osteoporosis, due to its raised mor-
bidity and mortality. 
Method: We have studied the epidemiological and demographic characteristics of all the fragility fractu-
res of the hip occurring in patients of ≥ 50 years of age recorded in Gran Canaria during the 5 year period
of 2007-2011 from the admission, coding, emergency and traumatology services of all the hospitals in
Gran Canaria, in both the public and private healthcare sectors.
Results: A total of 2,222 hip fractures were recorded, of which 1,593 (71.7%) occurred in women and 629
(28.3%) in men. The female/male ratio was 2.53. The average age at which the fractures occurred was 79
± 9.7 years. Over the 5 years, the total number of fractures (men and women) varied between 402 (in
2007) and 504 (in 2010). The number of fractures increased with age up to the 90s. The annual global
incidence was 150 cases/100,000 inhabitants ≥ 50 years: in women 205.4 cases with respect to the popu-
lation of this sex and age, and in men, 89.1 with respect to the population of men ≥ 50 years. During the
winter months 29.7% of the total fractures occurred, 7.5% more than those happening during the sum-
mer months (22.2%).
Conclusions: During the period 2007-2011 the incidence of hip fracture in Gran Canaria remained more
or less stable, in every year being greater in women than in men, and increasing with age up until the
90s. The greatest number of hip fractures occurred during the winter months, with similar numbers in
spring, summer or autumn.
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Introduction
The fracture of the proximal extremity of the
femur, usually known as a hip fracture, is the most
serious complication of osteoporosis1,2. This is due,
on the one hand, to its mortality, both in the acute
phase and in the following years, and on the other
hand, to its morbidity, since a high proportion of
patients after fracture require rehabilitation, conti-
nued assistance, or are institutionalised3..

Fracture of the hip is an appropriate fracture
with which to carry out epidemiological studies,
given that all the patients who suffer from it are
admitted to a hospital, and a huge majority usually
require surgery. This factor is facilitated by the
phenomenon of insularity of the island of Gran
Canaria, which prevents the loss of cases due to
movement or emergency treatment in neighbou-
ring provinces.

We present in this study the epidemiological
characteristics of all the cases of fracture occurring
in the island of Gran Canaria during the period
2007-2011.

Patients and methods
In order to carry out this study we have consulted
the archives and the discharge reports of the
admissions, emergency, codification and trauma-
tology services of all the hospitals of the island of
Gran Canaria, both in the private and public sec-
tor.

Thus, all cases of hip fracture which were
registered in the island of Gran Canaria from the
1st January 2007 to 31st December 2011 accor-
ding to the criteria of the International
Classification of Diseases (ICD 9), published by
the Ministry of Health and Consumers Affairs4,
were recorded. All those cases in which: a) the
patients lived in other autonomous communities
or other countries, and who were only tempora-
rily on the island; b) the fracture were the result
of a high impact trauma: a traffic accident, a fall
from a height greater than ones own feet, an
attack, etc; and c) the fracture was pathological
(neoplasms, Paget, bone cysts...).

Statistical analysis: the data were exported to
an Excel® spreadsheet and later analysed using the
statistical software package SPSS® version 18.0
(Statistical Package for the Social Sciences,
Chicago, IL).

To study the incidence of cases, we obtained
the data of the population aged ≥ 50 years, strati-
fied by age and sex, from the public census data
published by the Canarian Statistical Institute5.

The distribution of frequencies was analysed in
the case of discrete variables (sex, age groups),
and mean ± standard deviation (SD) in the cases
where they were continuous (age and hospital
stay). The distribution of the variables was evalua-
ted by means of the Kolmogorov-Smirnov test,
and for the comparison of the means the Student’s
t-test was applied when the variable studies follo-
wed a normal distribution, and the Wilcoxon test
when it did not. In all cases the significance level
was established at 5% (p<0.05).

Results
A total of 2,222 fractures were recorded, of which
1,593 (71.7%) occurred in women and 629 (28.3%)
in men. The female/male ratio was 2.53. The
mean age of all the patients was 79 ± 10 years, 76
± 11 years for the women, and 80 ± 9 years
(p<0.001) for the men.

Analysing the data annually, the percentage of
women who suffered from a hip fracture was
always higher than 70%. The total number of frac-
tures occurring annually varied between the 402,
which occurred in 2007, and the 504, which hap-
pened in 2010 (Table 1).

In studying the number of hip fractures occurring
each year as a function of age, it was observed that
it increased for each decade of life in all the years
recorded, until a maximum peak in the incidence
when patients were in their 80s, and with a notable
reduction in nonagenarians, also in all the years stu-
died. Six cases of fractures of the hip were recorded
in patients whose age was ≥ 100 years (Table 2).

Figure 1 shows the annual incidence of hip frac-
ture during the years studied, expressed as the num-
ber of cases/100,000 inhabitants ≥ 50 years of
age/year. The incidence was more than double in
the women than in the men, both in each year stu-
died and in the average of all the years. The avera-
ge incidence of the 5 years studied was 89.1
cases/100,000 inhabitants in men and 205.4
cases/100,000 in women. Overall, including the
whole population of both sexes, the annual inciden-
ce was 150 cases/100,000 inhabitants. The variation
in the incidence of hip fracture over the 5 year
period was small. The maximum overall incidence
occurred in the year 2010 and the minimum in the
year 2007, with a difference between them of 34.1
cases/100,000 inhabitants ≥ 50 years of age/year.

When the data were analysed taking into
account the seasons of the year, it was observed
that during the winter months the greatest number
of cases occurred in each and every one of the
years, while the number of hip fractures during
the remaining seasons was variable depending on
the year. Taking into account the figures for the 5
year period, summer was the season with fewer
hip fractures (N=493) (Table 3).

The mean length of hospital stay was 8.8 ± 7.8
days, being significantly higher in men (9.4 ± 8.3
days) than in women (8.9 ± 7.3 days; p<0.05).

Discussion
Hip fracture is the most serious complication of
osteoporosis, given that patients who suffer from
it have a raise level of morbidity and mortality1-3,6,7.

We have available many studies of the epide-
miology of hip fracture in Spain, which were
carried out above all in the decade of the 90s8-11.
Also at this time, the results of the MEDOS study
were published which in general terms described
the incidence of cases of hip fracture in our country
as being much lower than that which existed in
other European countries12,13, above all the Nordic
countries, for which reason Spain was considered
to be a zone of medium-low risk for hip fracture12,13.
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However, these incidence rates varied greatly
from one place to another. Thus, in a review
carried out in the year 200214 which referenced all
the studies of incidence of hip fracture carried out
in Spain, showed an overall incidence in older
people of 517 cases per 100,000 inhabitants/year;
270 cases in men and 695 in women. In the
Canary Islands the incidence adjusted for age and
year was the lowest in the whole country, with
301 cases/inhabitants and year, while in Catalunia,
for example, at the other extreme of Spain, the
incidence was 897 cases/100,000 inhabitants/year
in the population of both sexes. We should note
that in this study the population of 65 years and
over was selected, which means that the inciden-
ce figures given did not coincide with ours, since
we analysed hip fractures in subjects over 49 years
of age15.

Islands are an ideal place to carry out epide-
miological studies, both of hip fractures and any

other serious pathology16, because the
insularity acts as a type of filter which
prevents the loss of data, above all in a
pathology such as hip fracture which
necessitates urgent admission to hospi-
tal in all cases, and almost always a later
surgical intervention17.

Hip fractures continue to be a patho-
logy pertaining to individuals of an
advanced age. The average age of our
patients was 79 years, being signifi-
cantly higher in women than in men.
This age is very similar to that reported
in most of the series published in Spain8-

11,14. The fact that the number of hip frac-
tures increases with age up to 90 years
of age is illustrative. The reason why the
number of cases drops from this point
lies in the fact that mortality at this age
is high and, therefore, the population is
less. Nevertheless, it should be noted
that the high number of cases in nona-
genarian patients, and even in those of
100 years of age or more, is as conse-
quence of the  progressive aging of our
population and its better quality of life.
In our series, all the patients aged more
than 100 years underwent surgical inter-
vention and were discharged from hos-
pital, which perhaps means that these
data suggest the necessity for a more
interventionist and less conservative
approach to the treatment of hip fractu-
re in centenarians, although the discus-
sion of this topic is beyond the objecti-
ves of our work.

Also, hip fracture continues to be a
pathology which is more frequent in
women, with the female/male ratio in
our study being 2.53, very similar to that
found both in most of the studies
carried out in Spain, as well as by our
group in an epidemiological study
carried out 20 years ago in the popula-

tion of Gran Canaria15.
In a study carried out in another region of

Spain (Cantabria)  an increase in the incidence of
hip fractures was observed after a period of 12
years10. The objective of this study was to describe
the epidemiology of hip fracture in the period
2007-2011 in Gran Canaria, and while we don’t yet
have available the results which compare the
current incidence with those of 20 years ago15, this
is a study we are working on.

On the other hand, the number of hip fractu-
res was greater in the winter months. A factor
which could have had an influenced on this is a
lower production of vitamin D at this time of year.
In spite of the fact that Gran Canaria enjoys ade-
quate and consistent levels of sunshine throug-
hout the year, in studies carried out by our wor-
king group in medical students in Gran Canaria, it
was observed that 61.2% of them had values of
25(OH) vitamin D below 30 ng/ml18, for reasons

Men (M) Women (W) Total
(M + W)

Year Nº % Nº % Nº

2007 119 29.6 283 70.4 402

2008 120 27.8 312 72.2 432

2009 133 29.2 322 70.8 455

2010 135 26.8 369 73.2 504

2011 122 28.4 307 71.6 429

Total 629 28.3 1,593 71.7 2,222

Table 1. Number and percentage of hip fractures occurring each
year between 2007 and 2011 grouped by sex. The percentages
refer to the total number of fractures each year

Table 2. Number of hip fractures in the population ≥ 50 years
of age grouped by each year studied and by decades of age

2007 2008 2009 2010 2011

N N N N N

50-59 25 19 19 25 22

60-69 52 41 48 41 56

70-79 113 129 152 171 121

80-89 162 184 184 206 175

90-99 46 59 52 60 54

≥100 4 0 0 1 1
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Table 3. Number of hip fractures occurring during the different seasons of the year in the five years of the study

Winter Spring Summer Autumn

N % N % N % N %

2007 131 32.6 110 27.4 84 20.9 77 19.2

2008 119 27.5 106 24.5 95 22 112 25.9

2009 140 30.8 106 23.3 97 21.3 112 24.6

2010 135 26.8 116 23 120 23.8 133 26.4

2011 136 31.7 124 28.9 97 22.6 72 16.8

Total 661 29.7 562 25.3 493 22.2 506 22.8

we are not able to determine19. Although to clarify
this fact, it would be necessary to understand the
circumstances in which hip fractures occurred. It
is possible that sunshine has a significant role,
given the lower number of hip fractures which
occur on average in the summer, the period of
greatest sunshine.

In recent years the average stay in hospital of
patients with hip fracture in Gran Canaria has
been below 9 days. These figures concur with
current figures in the rest of Spain20, and are much
lower than those of 20 years ago in our popula-
tion, when the average hospital stay was 15.9 ± 15
days15. This is indicative of better postoperative
management of hip fracture and the awareness of
the need for early rehabilitation outside the hospi-
tal  environment to reduce the morbimortality of
these patients. We have found no explanation for
the shorter hospital stay in women, although their
lower age at the time of the hip fracture may mean
better postoperative recovery, and a greater faci-
lity for extra-hospital recuperation. 

One of the limitations of our study is that, in
the case of hip fractures registered in public hos-
pitals, in being in line with the published codes
for the International Disease Classification criteria4,
some cases could have been lost, since there is
not a single code which codifies hip fractures, it
being able to be assigned very different codes at
the time of admission or discharge, a phenome-
non which we have noticed recently21. If this were
to happen, we think that it would only occur in a
few cases and, above all, in public hospitals, given
that the clinical characteristics of these patients in
hospitals (high costs, complications, non-negligi-
ble levels of mortality and notably lower number
of cases), makes us think that the number of cases
of hip fracture lost in the private care system
would be practically nonexistent.

As a conclusion to the results obtained in this
epidemiological study of osteoporotic hip fracture

in Gran Canaria over the five years 2007-2011, we
may say that it continues to be more frequent in
women than in men, that it occurs at a lower age
in women, and that in both sexes it increases with
age until 90 years of age, being more frequent in
the winter months. Furthermore, there has been a
notable reduction in average hospital stay, greater
in women than in men.
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Figure 1. Annual and average incidence of hip fracture in Gran Canaria during the five years 2007-2011, adjus-
ted to the population ≥ 50 years (cases/100,000 inhabitants ≥ 50 years/years) and by sex
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Men (M) 84.3 85 94.2 95.6 86.4 89.1

Total (M+W) 135.7 145.8 153.6 170.1 144.8 150
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