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Summary

Objectives. We aimed to update the incidence rates of major
fragility fractures in Italy, including those which do not re-
sult systematically in hospital admissions, on the basis of
hospitalization rates provided in our previous researches. 
Methods. We analyzed italian national hospital discharge data
from year 2002 to 2008 in order to determine age- and sex-
specific incidence rates of hip, vertebral, humeral, and fo-
rearm fractures occurred in people aged 40 to 100 years of
age. Re-hospitalizations of the same patients have been ex-
cluded from the analysis. Hospital discharge data have been
adjusted taking into account recently published information
concerning fracture-specific hospitalization rates. 
Results. We estimated a total of 91,494 hip fractures in year
2008 among people aged 40 to 100 years old, with a
+18.1% increase across the seven-year period. Women aged
>75 years old (n=55,950) accounted for about 60% of total
fractures observed both in males and females. Concerning
males, the highest incidence was observed between 80 and
84 years old (about 5,000 hip fractures). Overall incidence

rate per 100,000 inhabitants computed for hip fractures was
283.5, with marked age- and sex-specific differences. Clinical
vertebral fractures were estimated to be almost 61,000 in
2008, with a +6.3% increase over seven years. Overall inci-
dence rate per 100,000 inhabitants computed for clinical ver-
tebral fractures was 189.0, but this value doubled between
75 and 95 years of age. For the same year 2008, we estimated
a total of 57,400 humeral and 94,000 forearm/wrist fractures,
with a +13.2% and +0.7% increase over the seven-year pe-
riod, respectively. Overall humeral fractures incidence per
100,000 was estimated in 178.0, with highest rates (up to 600
and over) observed in women between 75 and 95 years of
age, while incidence per 100,000 for wrist fractures was com-
puted in 298.0, with top values observed in women between
aged 55 years old and over. 
Conclusion. The burden of major osteoporotic fractures in Italy
is still increasing. Preventive strategies aimed to reduce frac-
tures incidence should be carried out at regional level.  
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Introduction

Italy has one of the highest life expectancies in the world: accor-
ding to the Italian National Institute for Statistics (ISTAT), life ex-
pectancy at birth increased at a rate of 4 months per year from
1950 to 2005, reaching 78.4 years for men and 87.4 years for wo-
men, respectively (1, 2). Twenty percent  of the Italian population
(namely 12.085.058 people) is actually over 65 years of age (1),
but 5.6% of these people is already ≥80 years of age (1). The na-
tional ageing index has been recently computed in 143.1, with
southern Italian regions remaining younger than northern areas
of the country (1). Increased life expectancy is associated with a
greater frailty of elderly people and a higher prevalence of chro-
nic and degenerative diseases, including osteoporosis. The
World Health Organization (WHO) considers osteoporosis to be
second only to cardiovascular diseases as a critical health pro-
blem (3), and previous analyses have shown that incidence and
costs of hip fractures in Italy are already comparable to those of
acute myocardial infarction (4). The main Epidemiological Study
on the Prevalence of Osteoporosis in Italy (ESOPO) reported a
high prevalence of osteoporosis: 23% among all women, with age-
specific rates ranging from 9% (40 to 49 year olds) up to 45% (70
to 79 or older), and almost 15% in men aged ≥60 years (5, 6). Ac-
cording to these data, about 4 million of Italian women and 800
thousand men are thought to be affected by osteoporosis (2),
although the ESOPO study was conducted by using QUS (Quan-
titative Ultra-Sounds) measurements and not DEXA (Dual Energy
X-rays Absorbiometry), the gold standard tool in the diagnosis of
osteoporosis (6-8). It is known that osteoporosis is a condition that
enhances the risk of fractures (9), and osteoporotic fractures re-
present a challenge for health professionals and decision makers
in the 21st century. Some data are already available about the in-
cidence of fragility fractures in the Italian population (10-12), and
we have recently published a specific study addressing also the
issue of fractures occurred in skeletal sites other than hip (13). Ver-
tebral fractures or deformities are the most common osteoporo-
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tic fractures (14) and the European Vertebral Osteoporosis
Study (EVOS) found that about 12% of both men and women aged
50-80 years old there are vertebral deformities radiologically de-
tectable (15). These deformities are associated with negative out-
comes (including back pain and physical impairment) even when
they are asymptomatic (16, 17). Furthermore, vertebral deformi-
ties are associated to a higher risk of subsequent osteoporotic frac-
tures (18-20) and an increased risk of mortality (19, 21). It is esti-
mated that two-thirds of vertebral fractures never come to clini-
cal attention (22), so that it is very difficult to assess their incidence
among general population. Wrist or forearm fractures represent
the most common fractures in women just before and immedia-
tely after menopause (typically between 40 and 50 years old), pro-
bably as a consequence of a hormone-related fast bone loss (14).
Wrist fractures are also frequent in men aged <70, with female-
to-male ratio being four to one (14). Wrist fractures increase al-
most two folds the risk of subsequent hip or vertebral fractures,
but also the risk of new forearm and other skeletal fractures is in-
creased by 3.3 times and 2.4 respectively (23). Humeral fractu-
res represent the third most common fracture in people aged >65
years old and have been associated to a five times increase in the
risk of subsequenthip fractures (24), thus confirming that all osteo-
porotic fractures should be considered as the first signal of an evol-
ving disease. This work represent an extension study of our pre-
vious paper (25), in which we have computed the incidence of major
fragility fractures in Italy, including those which do not result sy-
stematically in hospital admissions, on the basis of hospitalization
rates provided in our recent researches (13).  

Materials and methods

The national hospitalization database (SDO), maintained at the
Italian Ministry of Health, contains information concerning all ho-
spitalizations occurring in all Italian public and private hospitals.
These information are anonymous and include patient’s age, dia-
gnosis, procedures performed, and length of the hospitalization.
Based on those databases, we have recently published a paper
addressing the issue of the incidence of major osteoporotic frac-
tures in Italy (hip, humeral, forearm, and vertebral fractures), re-
sulting both from hospitalization database analyses, and from a
3-years multicentric survey carried out at 10 major Italian Emer-
gency departments, where a specific assessment of the fragility
origin of the fracture events was performed by orthopedic surgeons
(13). Actually, it is known that most of hip fractures systematically
result in hospitalization, thus allowing researchers to perform epi-
demiological analyses by using hospital discharge records. On the
other hand, only a small part of osteoporotic fractures occurred
at other different skeletal sites are hospitalized, so that hospital
discharge records cannot be simply used to investigate the bur-
den of most osteoporotic fractures. In our previous study (13), we
have estimated hospitalization rates for humeral, forearm, hip and
vertebral fractures in a sample of about 30,000 patients, so that
it has been possible to evaluate the number of fractured patients
discharged all over the country from Emergency departments
without being hospitalized (13). Overall hospitalization rates
were the following: 93.0% for hip fractures, 36.3% for humeral frac-
tures, 22.6% for forearm/wrist fractures, and 27.6% for clinical ver-
tebral fractures, with some differences according to the age of the
patients (13). On the contrary, Emergency departments directly
discharged 7.0% of hip fractured patients, 63.7% of humeral frac-
tures, 77.4% of forearm/wrist fractures, and 72.4% of vertebral frac-
tures were immediately discharged from Emergency department
and did not require hospital admission (13). In our analyses we
have applied age-specific hospitalization rates, as resulted from
the study (13). Additional corrective factors have been used for
vertebral fractures when performing comparative analyses
between the hospitalization rates and data coming from the Na-

tional Hospitalization Database (SDO), as the majority of verte-
bral deformities (from 78% to 67%) are asymptomatic and do not
require admission at Emergency departments (14, 23). For the pur-
pose of this study, only clinical vertebral fractures (defined as tho-
se fractures which come to medical attention) were considered and
analyzed. The analysis of hospital discharge records (SDO) were
extended to the whole period 2002-2008, while our previous pa-
per was limited to the years 2004-2006 (25). Analyses hospital di-
scharge records were performed by searching for ICD-9CM dia-
gnosis codes (major diagnosis) of hip, humeral, forearm and ver-
tebral fractures. Hip fractures were defined by the following ICD-
9CM diagnosis codes (major diagnosis): 820.0-820.1 (femoral neck
fractures), 820.2-820.3 (per-trochanteric femoral fractures) and
820.8, 820.9 and 821.1 (other femoral fractures). Other fractures
were defined by the following ICD-9CM diagnosis codes (major
diagnosis): 812 (humeral fractures), 813 (forearm/wrist fractures)
and 805 (vertebral fractures). Re-hospitalizations of the same pa-
tients (mostly due to admissions at rehabilitative divisions) were
excluded thanks to a specific analysis carried out at central level
directly by the Italian Ministry of Health. After the correction for ho-
spitalization rates, data were stratified by gender into 5-year age
groups (40-44; 45-49; 50-54; 55-59, 60-64, 65-69, 70-74, 75-79,
80-84, 85-89, 90-94, 95-100 years old) and stratified per 100,000
inhabitants. Population data concerning each year were obtained
from the National Institute for Statistics (ISTAT) (1). 

Results

The total number of estimated hip fragility fractures occurred in
Italy in year 2008 among people aged 40 to 100 years of age was
91,494 (22,693 men and 68,801 women), as resulted by the analy-
sis of hospitalization records (excluding re-admissions of the same
patients), with a +18.1% increase across the seven-year period
(data presented according to gender and five years intervals in
Table 1). Women aged >75 years old (n=55,950) accounted for
60% of total fractures observed both in males and females from
40 to 100 years of age. Concerning males, the highest inciden-
ce was observed between 80 and 84 years old (about 5,000 hip
fractures). Overall incidence rate per 100,000 inhabitants com-
puted for hip fractures was 283.49, with marked age- and sex-
specific differences (Table 2). The total number of estimated cli-
nical vertebral fragility fractures occurred in Italy in year 2008
among people aged 40 to 100 years of age was 61,009 (25,616
men and 35,393 women), with a +6.3% increase across seven
years (data presented according to gender and five years inter-
vals in Table 3). Overall incidence rate per 100,000 inhabitants
computed for clinical vertebral fractures was 189.03, but this va-
lue doubled between 75 and 95 years of age (Table 4). The to-
tal number of estimated humeral fragility fractures occurred in Italy
in year 2008 among people aged 40 to 100 years of age was
57,401 (14,198 men and 43,204 women), with a +13.2% increase
across the seven years (data presented according to gender and
five years intervals in Table 5). Overall incidence rate per
100,000 inhabitants computed for humeral fractures was 178.0,
with highest values (up to 600 and over) observed in women
between 75 and 95 years of age (Table 6). The total number of
estimated forearm/wrist fragility fractures occurred in Italy in year
2008 among people aged 40 to 100 years of age was 94,045
(28,797 men and 65,246 women), with a +0.7% increase over the
seven-year period and a +3.8% increase from 2002 to 2008 (data
presented according to gender and five years intervals in Table
7). Overall incidence rate per 100,000 inhabitants computed for
wrist fractures was 291, with highest values observed in women
between aged 55-85 years old (Table 8). However, only for this
kind of fractures, a decreasing trend in the last two years exa-
mined – mostly attributable to a minor number of fractures suf-
fered by women – might be identified.
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Table 1 - Estimated overall number of hip fractures (Italy, 2002-2003-2004-2005-2006-2007-2008).

Table 2 - Estimated overall number of hip fractures per 100,000 (Italy, 2002-2003-2004-2005-2006-2007-2008).
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Table 3 - Estimated overall number of clinical vertebral fractures (Italy, 2002-2003-2004-2005-2006-2007-2008).

Table 4 - Estimated number of clinical vertebral fractures per 100,000 (Italy, 2002-2003-2004-2005-2006-2007-2008).
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Table 5 - Estimated number of humeral fractures (Italy, 2002-2003-2004-2005-2006-2007-2008).

Table 6 - Estimated number of humeral fractures per 100,000 (Italy, 2002-2003-2004-2005-2006-2007-2008).
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Table 7 - Estimated number of forearm/wrist fractures (Italy, 2002-2003-2004-2005-2006-2007-2008).

Table 8 - Estimated number of forearm/wrist fractures per 100,000 (Italy, 2002-2003-2004-2005-2006-2007-2008).
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Discussion

While confirming the extremely high burden of hip fractures in the
Italian population, at the same time this paper represents a full at-
tempt to evaluate the incidence of “minor” fragility fractures among
different age groups in the Italian population. Actually, fragility frac-
tures occurring at skeletal sites other than hip are an underesti-
mated issue which is difficult to analyze because they do not sy-
stematically result in hospital admissions and as a consequence
of the lack of specific diagnostic codes for fragility fractures. In this
paper we have continued the analyses on the national hospitali-
zation database by using hospitalization rates coming from our pre-
viously published survey (13), which had involved orthopaedic sur-
geons and personnel from Emergency Department at 10 major
Italian Hospitals: Milan (Orthopaedic Institute “Gaetano Pini”), Tu-
rin (Maria VittoriaHospital), Brescia (Riuniti Hospital), Rome (Tor
Vergata University Hospital, St. Camillo Hospital and St. Giovanni
Addolorata Hospital), Cagliari (University Hospital), Palermo
(University Hospital), Bari (University Hospital), and Catania (Uni-
versity Hospital). Some discrepancies in the number of estima-
ted fractures compared to data presented in the previous paper
(13) are exclusively due to the following methodological choices
adopted in the present research: we have presented also data con-
cerning people aged 40-44 years old and those regarding men aged
45-64 years of age, which were not included in the final analysis
of our previous paper. Furthermore, patients in the age group 95-
100 years old were poorly represented in the previously published
work (13). Fractures occurred in people aged >65 years old and
particularly over 75 years of age should be considered as fragi-
lity fractures, given the high prevalence of osteoporosis in these
age groups. This assumption is confirmed by the finding that most
of fractures are suffered by elderly women. Actually, women aged
>75 accounted for 60% of total hip fractures observed in people
between 40 and 100 years old both males and females. Having
observed that wrist fractures show high rates also in women aged
55-64 years old is consistent with available incidence data con-
cerning this kind of fracture even in early post-menopausal wo-
men (14). Furthermore, our analyses assumed as starting point
the specific assessment concerning the fragility origin of the frac-
ture events performed by orthopedic surgeons involved in the pre-
vious study (13).  Our data show that the absence of ICD9-CM
codes for fragility fractures results in a lack of perception of hip
and “minor fractures” burden, thus leading to problems in the full
evaluation of osteoporosis impact in elderly people. Under-diagnosis
of osteoporosis in patients at higher risk (particularly postmeno-
pausal women) may be a possible cause of the underestimation
of fragility fractures and consequently results in under-treatment
of this pathology. This ultimately leads to an additional increase
of osteoporotic fractures among people affected by osteoporosis
and not treated. Finally, the low compliance that usually charac-
terize antifracture therapies in Italy could make ineffective also treat-
ments correctly prescribed to high risk patients. The issue of iden-
tifying subjects at higher risk of future fractures has been already
addressed by the IOF FRAX algorithm (which has been develo-
ped in order to estimate patients’ individual risk of fragility fractures
based on data obtained from Sweden), although an updated ver-
sion of the Italian FRAX tool is still not available (26). The avai-
lability of updating incidence rates in the Italian version of the FRAX
could possibly provide physicians with a reliable instrument for de-
termining which patients are really at higher risk of future osteo-
porotic fractures.  Our data call for specific preventive strategies
based on actions (such as optimization of access to anti-fractu-
re therapies and compliance to the treatments, proper dietary cal-
cium intake during the whole life, vitamin D supplementations, phy-
sical activity programs) to be carried out at regional level all over
the country, as stated in the conclusions of the official inquiry pro-
moted by the Italian Senate in 2002, specifically addressing the
burden of osteoporosis in Italy. Some experiences have just star-

ted, such as the TARGET project (27) carried out by Tuscany re-
gion in order to reduce the incidence of hip re-fractures in the el-
derly on the whole regional population. However, the problem needs
to be addressed all over Italy.

Conclusion

These results confirm that the incidence of osteoporotic fractures
in Italy is still increasing. Specific preventive strategies aimed to
reduce the incidence of osteoporotic fractures should be carried
out at regional level. 
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