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Abstract

AIM: To evaluate the hospitalization rate of femoral
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neck fractures in the elderly Italian population over ten
years.

METHODS: We analyzed national hospitalizations re-
cords collected at central level by the Ministry of Health
from 2000 to 2009. Age- and sex-specific rates of frac-
tures occurred at femoral neck in people = 65 years
old. We performed a sub-analysis over a three-year
period (2007-2009), presenting data per five-year age
groups, in order to evaluate the incidence of the hip
fracture in the oldest population.

RESULTS: We estimated a total of 839008 hospitaliza-
tions due to femoral neck fractures between 2000 and
2009 in people = 65, with an overall increase of 29.8%
over 10 years. The incidence per 10000 inhabitants
remarkably increased in people = 75, passing from
158.5 to 166.8 (+5.2%) and from 72.6 to 77.5 (+6.8%)
over the ten-year period in women and men, respec-
tively. The oldest age group (people > 85 years old) ac-
counted for more than 42% of total hospital admissions
in 2009 (7 = 39000), despite representing only 2.5% of
the Italian population. Particularly, women aged > 85
accounted for 30.8% of total fractures, although they
represented just 1.8% of the general population. The
results of this analysis indicate that the incidence of hip
fractures progressively increased from 2000 to 2009,
but a reduction can be observed for the first time in
women < 75 (-7.9% between 2004 and 2009).

CONCLUSION: Incidence of hip fractures in Italy are
continuously increasing, although women aged 65-74
years old started showing a decreasing trend.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: We evaluated hospitalization rate of femoral
neck fractures in the elderly Italian population over ten
year-period (from 2000 to 2009). Our data confirm the
dramatic social impact of hip fractures in the elderly,
although the perception of their clinical and social rel-
evance is still limited in public and medical profession.
Despite this, for the first time a reduction in the num-
ber of hospitalizations for women aged 65-74 resulted.
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INTRODUCTION

Life expectancy of the Italian population has constantly
increased during the last 50 years, so that Italy is cur-
rently the Country with the highest percentage of elderly
people in the general population in the world, thus rep-
resenting an interesting case study for all industrialized
countries'"!. People aged = 85 years old are estimated to
exceed 12% of the entire population by the year 2050",
In this perspective, chronic and degenerative diseases
- including osteoporosis and fragility fractures - will rep-
resent a dramatic challenge for health professionals and
decision makers. Actually, the World Health Organization
considers osteoporosis to be second only to cardiovascu-
lar diseases as a critical health problemm. In our previous
study, we have shown that incidence and costs of hip
fractures in Italy are already comparable to those of acute
myocardial infarctions, with costs per patient having been
computed at € 13.500 per patient”, thus confirming the
very high burden of these fractures in terms of expendi-
tures”.

Hip fractures, the most catastrophic complication of
osteoporosis, result in significant 1-month and 1-year
mortality (5% and 20%, respectively)m. Furthermore,
30% of patients are estimated to become permanently
disabled, while 40% of them loose the ability to walk
independently, and 80% are unable to perform indepen-
dently activities of daily living after the fracture has oc-
curred",

The correct perception of the epidemiological picture
of fragility fractures and their impact on the population
over 65 of age is essential. Actually, information about
fracture incidence allow institutions to understand the
importance of planning large-scale prevention initiatives
and to identify the target population who need to be
treated.

In our previous researches, we have already provided
some pictures about the burden of hip fractures in Italy
between the years 2000 and 2005, More recently, a
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study carried out by Kanis ez a/” has classified Ttaly in
the group of nations with the highest incidence of hip
fractures, with rates per 100000 being > 300 for women
and > 150 for men, respectively. However, in some coun-
tries a decreasing trend in the number of hip fractures in
elderly people has been observed". This study aimed to
estimate the yeatrly number of femoral neck fractures that
occurred in the elderly Italian population from 2000 to
2009, based on such official information source as hospi-
talization records.

MATERIALS AND METHODS

Information concerning all hospitalizations occurring in
Italian public and private care settings are registered in
hospital discharge records, which are collected at the Ital-
ian Ministry of Health (National Hospitalization Data-
base, SDO). This information is anonymous and includes
the patient’s age, sex and diagnosis. The present manu-
script focuses on the number of hospitalizations due to
femoral neck fractures in Italy from year 2000 to 20009.
We assumed that almost all hip fractures occurred in the
eldetly resulted in hospital admissions, as confirmed by a
previous study on this specific topic' . Population data
was obtained from the National Institute for Statistics
(ISTAT) for each year'. Hip fractures were defined by
the following ICD-9CM major diagnosis codes: 820.0
(femoral neck fractures), 820.2 (per-trochanteric femoral
fractures), and 820.8 (other femoral neck fracture). We
excluded all hospitalization assigned to major diagnosis
code 820.1 or 820.3 (open femoral neck fractures) or
821 (all the extensions; diaphyseal and distal femoral
fractures) because they were considered likely to be frac-
tures due to high energy trauma. Thus, we have limited
our current analysis to femoral neck fractures. Data was
stratified by gender and into two age groups (65-74 and
= 75 years) and was processed using Stata (StataCorp,
College Station, United States) and Excel (Microsoft,
Redmond, United States) softwares. We performed
descriptive statistical analyses of the incidence in each
gender and age subgroup across the ten examined years.
The incidence of hospitalization due to hip fractures
per 10.000 inhabitants has also been computed. We also
performed a sub-analysis over the more recent three-year
period (2007-2009), that is the only yeat with data avail-
able per five-year age groups (65-69, 70-74, 75-79, 80-84,
and = 85 years old), in order to specifically evaluate the
incidence of hip fragility fractures in the oldest people.

RESULTS

We recorded a total of 839008 hospitalizations due to
femoral neck fractures in people = 65 years old between
2000 and 2009. Hospitalizations showed an overall in-
crease of 29.8% over the ten-year period (Figure 1). As
reported in Figure 1, hospitalizations due to hip fractures
were 71762 in year 2000 (15686 men and 56076 women);
76410 in year 2001 (16456 men and 59954 women);
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Figure 1 Total number of hip fractures. Number of hospitalizations following hip fractures in Italy in women (red line), men (blue line) and all patients (green line) =

65 years old, years 2000-2009 (ltalian National Hospitalizations Records).

79273 (16945 men and 62328 women) in year 2002;
81,287 (17912 men and 63375 women) in year 2003;
82295 (18128 men and 64167 women) in 2004; 85762
in 2005 (19088 men and 66674 women); 86917 (19639
men and 67278 women) in 2006; 89601 (20054 men and
69547 women) in 2007; 92532 (21097 men and 71435
women) in 2008; 93169 (21345 men and 71824 women)
in 2009.

Incidence per 10000 of hip fractures was 696 in year
2000 (36.3 in men and 92.3 in women); 72.8 in year 2001
(38.1 in men and 97.0 in women); 74.4 (38.6 in men and
99.4 in women) in year 2002; 74.9 (40.0 in men and 99.5
in women) in year 2003;74.5 (39.6 in men and 99.2 in
women) in 2004; 75.9 in 2005 (40.6 in men and 101.0 in
women); 75.4 (40.8 in men and 100.1 in women) in 2000;
76.6 (41.0 in men and 102.2 in women) in 2007; 78.1 (42.5
in men and 103.9 in women) in 2008; 77.8 (42.4 in men
and 103.5 in women) in 2009.

The incidence of hip fracture shows an increase of
14.5% in men and of 12.1% in women over the ten-year
period. When looking at the oldest age group, we record-
ed an increase in the incidence per 10000 inhabitants in
people over 75, which passed from 158.5 to 166.8 (+5.2%)
and from 72.6 to 77.5 (+6.8%) in women and in men,
respectively.

In the analysis per 5-year age groups (Figure 2), we
reported a total of 275302 femoral neck fractures in
people over 65 during the last three years (2007-2009).
In patients aged = 85 years old, hip fracture progres-
sively increased over the three-year period, passing from
35472 (39.6% of total) in 2007 to 37899 (41% of total)
in 2008 and 39244 (42.1% of total) in 2009 (Figure 2). In
this latter year, people = 85 years old represented more
than 40% of total hospitalizations due to femoral neck
fractures although they accounted for 2.5% of the overall
Italian population. Particularly, women aged 85 and over
accounted for 30.8% of total hospitalizations, despite
representing only 1.8% of the population.

Finally, it is interesting to point out that - for the first
time in the recent Italian medical history - the incidence
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of hip fractures in women under 75 years of age has in-
creased from 2000 to 2004 by a 5.9% rate, but it has sub-
sequently decreased by a 7.9% between 2004 and 2009,
thus showing a clear inversion in its temporal trend (Figure
3).

DISCUSSION

Our study confirms the increasing trend of incidence of
femoral neck fractures in the elderly Italian population
during the last decade, but first good news has emerged
for the first time. Having found a reduction in the in-
cidence in women aged 65-74 years old is a remarkable
issue, although they represent a minor proportion (about
10%) of hip fractures occurred in the elderly. When
looking at this finding, it must also be kept in mind that
some differences are expected between the Italian re-
gions. Actually, our preliminary ongoing analyses of the
Tuscany region healthcare system database shows that
the decrease in the incidence of hip fractures in older
women also involves those aged 75-84 years old (data not
presented).

Compared with our previous research™ we have
limited the study to those fractures that occurred in
femoral neck among people aged over 65 years old, thus
excluding all other hip segments usually interested in
cases of high energy trauma. This methodology has al-
lowed us to catch only hip fractures which were likely to
be a consequence of osteoporosis (fragility fractures).
Actually, in older subjects there is an alteration of bone
architecture with decreased bone strength, leading to an
increased fracture risk!. These fractures are often due to
falls that occur especially in a domestic environment, be-
cause of alow-energy trauma in people with an increased
risk of falling. Several causes are known to contribute to
that, including sarcopenia, a depletion of muscle fibers
(occurring especially at the proximal segment of the hip)
caused by low levels of vitamin D", However, the issue
of updating the definition of fragility fracture focusing
not only on trauma energy but also on patient conditions
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Figure 2 Number of hip fractures per age group. Hospitalizations following hip fractures in Italy in patients = 65 years old, presented by five-year age groups and
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Figure 3 Trend of hip fractures. Decreasing trend in number of hospitalizations following hip fractures and in their incidence per 10000 in women 65-74 years old,

years 2000-2009 (Italian National Hospitalizations Records).

should be addressed by the scientific community.

In 2009, the Italian National Healthcare System has
paid for more than 93000 hospitalizations, with a con-
stant increase of incidence over the last ten years, as ex-
pected according to the progressive aging of the Italian
population. Looking at this picture might be useful for
all the other industrialized countries who are supposed
to cope with similar problems within the next decades.
The incidence of hip fractures is particularly growing in
people over 75 (especially among women), the age group
in which both the prevalence of osteoporosis and the
risk of falls are known to be higher[l’4]. When looking at
the different age groups, the risk of being hospitalized
because of hip fracture was higher in women (more than
twice, particularly in the age group > 75 years old). These
findings confirm the crucial role of osteoporosis, which
is the most frequent underlying cause of hip fractures in
the elderly". Actually, almost 83% of hip fractures were
found to have been experienced by patients 75 years of
age or older, in accordance with the higher prevalence of
osteoporosis in this age groupm. Our findings seem to be
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consistent with International Osteoporosis Foundation
estimations concerning the overall incidence and costs
of hip fractures in Italy and provide detailed information
regarding hospitalizations occurring in the elderly age
groupsm]. Furthermore, these results are consistent with
the analyses we had already performed[sfs] and with data
from other European or non- European countries, where
an increasing trend of hip fractures incidence and costs
was shown'"". These differences can be explained by
considering the higher incidence of hip fractures among
the oldest age groups in those countries where effective
preventive strategies have not yet been fully implemented,
especially for nursing home residents, whose risk of frac-
tures is two- or three fold higher than community dwell-
ing elderly peoplem

Our results confirm the dramatic social impact of hip
fractures in the elderly, although the perception of their
clinical and social relevance is still limited in the public
and in the medical profession. In order to demonstrate
this, we have to consider that only 12% of patients with a
femoral fracture (which have an increased risk of another
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fracture both in the femur and in another skeletal site) re-
ceive anti-fracture drug therapy and that the gap between
expenditure on pharmaceuticals sustained for drugs to
prevent the risk of fracture and active on the prevention
of cardiovascular disease remains very high (about 1%0-4%
vs 32% of the national pharmaceutical spending). Our
data claim for preventive interventions aimed to primary
prevention of osteoporosis and to reduce the incidence
of hip fractures above all, as their consequences have a
considerable impact on the eldetly and their families in
terms of reduced levels of health, loss of productivity
and quality of life.

In a conclusion, the improvement of standards of
care led to a lengthening of life with an increase in the
number of people over 75 in Italy. In older subjects there
is an alteration of bone architecture with decreased bone
strength, leading to an increased fracture risk. These frac-
tures are often due to falls that occur especially in a do-
mestic environment, because of a low-energy trauma, in
people with an increased risk of falling, There are several
causes that lead to a similar picture, including in particu-
lar sarcopenia; the depletion of muscle fibers, especially
at proximal level, is caused by low levels of vitamin D. In
these subjects comorbidities further aggravate the bone
quality, worsening the outcome of the fracture.

Behind every femoral fracture, there is a dramatic
picture that requires special attention from physicians
and institutions, whereas our results over the last 10
years show that the number of hip fractures increased
by about 30%. As the number of people over 65 in Italy
- as well as in all industrialized countries - will continue
to increase, this picture could become even wortse, with a
remarkable burden on people and on the healthcare sys-
tem, unless specific preventive strategies will be adopted.

A good knowledge of the real number of fractures
is necessary to set health prevention programs aimed at
reducing the incidence of falls and following fractures.
A proper allocation of resources will allow to prescribe
in subjects with low BMD adequate anti-osteoporotic
therapy, reducing the fracture risk. It should be useful to
extend this study considering other variables that have
not been addressed in this work, as the geographical and
seasonal distribution of fractures, to better identify not
only intrinsic factors that determine the fracture but also
other elements that could inctrease fracture risk.

This work confirms that the incidence of femoral
neck fractures in Italy have increased over a ten-year
period. On the other hand, the reduction that we have
observed for the first time in the number of hospitaliza-
tions, at least for women aged 65-74, might already be an
effect of the awareness about the treatment of osteopo-
rosis which has been increasing since the beginning of
the millennium.
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