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Summary

Objectives. We aimed to calculate the incidence of major fra-
gility fractures in Italy, including those which do not result
systematically in hospital admissions, on the basis of ho-
spitalization rates provided in our previous researches.

Methods. We analyzed Italian national hospital discharge data
from year 2004 to 2006 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 88,647 hip fractures in year 2006
among people aged 40 to 100 years old, with a +5.9% in-
crease across the three examined years. Women aged >75
years old (n=53,259) accounted for 60% of total fractures ob-
served both in males and females from 40 to 100 years of
age. Concerning males, the highest incidence was obser-
ved between 80 and 84 years old (about 5,000 hip fractures).
Overall incidence rate per 100,000 inhabitants computed for
hip fractures was 284.28, with marked age- and sex-speci-
fic differences. Clinical vertebral fractures were estimated
to be almost 61,000 in 2006, with a +3.1% increase across
the three examined years. Overall incidence rate per
100,000 inhabitants computed for clinical vertebral fractu-
res was 195.23, but this value doubled between 75 and 95
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years of age. In the same year 2006, a total of 56,129 humeral
and 97038 forearm/wrist fractures, with a +5.5% and +3.9%
increase across three years, respectively. Overall humeral
fractures incidence per 100,000 was 180, with highest rates
(up to 600 and over) observed in women between 75 and 95
years of age, while incidence per 100,000 computed for wri-
st fractures was 311, with top values observed in women
between aged 55-85 years old — thus including early post-
menopausal age group — and a peak in those between 75 and
79 years of age. Conclusions. The burden of major osteo-
porotic fractures in ltaly is very high. Preventive strategies
aimed to reduce fractures incidence should be carried out
at regional level.
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Introduction

Italy has one of the highest life expectancies in the world: ac-
cording to the Italian National Institute for Statistics (ISTAT), life
expectancy at birth increased by a rate of 4 months per year
from 1950 to 2005, reaching 78.4 years for men and 87.4 years
for women, respectively (1,2). Twenty percent of the Italian po-
pulation (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 national ageing index has been recently computed in
143.1, with southern lItalian 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 chronic and degenerative diseases, including
osteoporosis. The World Health Organization (WHO) considers
osteoporosis to be second only to cardiovascular diseases as
a critical health problem (3), and previous analyses have shown
that incidence and costs of hip fractures in ltaly are already com-
parable to those of acute myocardial infarction (4). The main Epi-
demiological 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). According 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 (Quantitative Ultra-Sounds) mea-
surements 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 represent a challenge
for health professionals and decision makers in the 21t century.
Some data are already available about the incidence of fragi-
lity fractures in the Italian population (10-12), and we have re-
cently published a specific study addressing also the issue of
fractures occurred in skeletal sites other than hip (13). Verte-
bral fractures or deformities are the most common osteoporo-
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
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outcomes (including back pain and physical impairment) even
when they are asymptomatic (16, 17). Furthermore, vertebral
deformities are associated to a higher risk of subsequent osteo-
porotic fractures (18-20) and an increased risk of mortality (19,
21). It is estimated that two-thirds of vertebral fractures never
come to clinical attention (22), so that it is very difficult to as-
sess their incidence among general population. Wrist or forearm
fractures represent the most common fractures in women just
before and immediately after menopause (typically between 40
and 50 years old), probably as a consequence of a hormone-
related fast bone loss (23). Wrist fractures are also frequent in
men aged <70, with female-to-male ratio being four to one (23).
Wrist fractures increase almost two folds the risk of subsequent
hip or vertebral fractures, but also the risk of new forearm and
other skeletal fractures is increased by 3.3 times and 2.4 re-
spectively (24). Humeral fractures represent the third most com-
mon fracture in people aged >65 years old and have been as-
sociated to a five times increase in the risk of subsequent hip
fractures (25), thus confirming that all osteoporotic fractures
should be considered as the first signal of an evolving disea-
ses. This work was aimed to calculate 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 research (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 hospitals. These infor-
mation are anonymous and include patient’s age, diagnosis, pro-
cedures performed, and length of the hospitalization. Based on
those databases, we have recently published a paper addres-
sing the issue of the incidence of major osteoporotic fractures
in Italy (hip, humeral, forearm, and vertebral fractures), resul-
ting 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 fragi-
lity 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 epidemiological analyses by using hospital di-
scharge records. On the other hand, only a small part of osteo-
porotic fractures occurred at other different skeletal sites are ho-
spitalized, so that hospital discharge records cannot be simply
used to investigate the burden of most osteoporotic fractures.
In our previous study (13), we have estimated hospitalization
rates for humeral, forearm, hip and vertebral fractures in a sam-
ple of about 30,000 patients, so that it has been possible to eva-
luate the number of fractured patients discharged all over the
country from Emergency departments without being hospitali-
zed (13). Overall hospitalization rates were the following:
93.0% for hip fractures, 36.3% for humeral fractures, 22.6% for
forearm/wrist fractures, and 27.6% for clinical vertebral fractu-
res (13). On the contrary, Emergency departments directly di-
scharged 7.0% of hip fractured patients, 63.7% of humeral frac-
tures, 77.4% of forearm/wrist fractures, and 72.4% of vertebral
fractures were immediately discharged from Emergency de-
partment and did not require hospital admission (13). However,
in our analyses we have applied age-specific hospitalization ra-
tes, as resulted from the study (13). Additional corrective fac-
tors have been used for vertebral fractures when performing com-
parative analyses between the hospitalization rates and data
coming from the National Hospitalization Database (SDO), as
the majority of vertebral deformities (from 78% to 67%) are
asymptomatic and do not require admission at Emergency de-
partments (23-24). For the purpose of this study, only clinical
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vertebral fractures (defined as those fractures which come to
medical attention) were considered and analyzed. The analy-
sis of hospital discharge records (SDO) was limited to the pe-
riod 2004-2006, corresponding to the same years of our previous
survey on fractures hospitalization rates (13), and were perfor-
med by searching for ICD-9CM diagnosis codes (major dia-
gnosis) of hip, humeral, forearm and vertebral fractures. Hip frac-
tures 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 (ver-
tebral fractures). Re-hospitalizations of the same patients
(mostly due to admissions at rehabilitative divisions) were ex-
cluded thanks to a specific analysis carried out at central level
directly by the Italian Ministry of Health. After the correction for
hospitalization rates, data were stratified by gender into 5-years
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 2006 among people aged 40 to 100 years of age was
88 647 (22,032 men and 66,615 women), as resulted by the analy-
sis of hospitalization records (excluding re-admissions of the same
patients), with a +5.9% increase across the three examined years
(data presented according to gender and five years intervals in Ta-
ble 1). Women aged >75 years old (n=53,259) accounted for 60%
of total fractures observed both in males and females from 40 to
100 years of age. Concerning males, the highest incidence was
observed between 80 and 84 years old (about 5,000 hip fractu-
res). Overall incidence rate per 100,000 inhabitants computed for
hip fractures was 284.28, with marked age- and sex-specific dif-
ferences (Table 2). The total number of estimated clinical verte-
bral fragility fractures occurred in ltaly in year 2006 among peo-
ple aged 40 to 100 years of age was 60 880 (26,579 men and
34,229 women), with a +3.1% increase across the three exami-
ned years (data presented according to gender and five years in-
tervals in Table 3). Overall incidence rate per 100,000 inhabitants
computed for clinical vertebral fractures was 195.23, 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 2006 among people aged 40 to 100 years of age was 56
129 (13,775 men and 42,355 women), with a +5.5% increase
across the three examined years (data presented according to gen-
der and five years intervals in Table 5). Overall incidence rate per
100,000 inhabitants computed for humeral fractures was 180, 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 2006 among
people aged 40 to 100 years of age was 97,038 (29,727 men and
67,259 women), with a +3.9 increase across the three examined
years (data presented according to gender and five years inter-
vals in Table 7). Overall incidence rate per 100,000 inhabitants
computed for wrist fractures was 311, with highest values observed
in women between aged 55-85 years old (thus including early post-
menopausal age group), and a peak in those between 75 and 79
years of age (Table 8).

Discussion

While confirming the extremely high burden of hip fractures in the
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Table 1 - Estimated overall number of hip fractures (Italy, 2004-2005-2006).

Age-group | 40-44 | 4549 | 50-54 | 55-59 60-64 65-69 70-74 | 75-79 80-84 | 8589 | 90-94 | 95100 | Total
xS Men 586 588 653 787 951 1,462 2,351 3,266 | 4,439 2,670 2,128 455 83,415
E Women | 250 325 617 1,089 1,779 3,155 6,275 | 11,202 | 16,368 | 10,878 | 8,978 2,163 .

0 Men 575 509 609 812 931 1,423 2,237 3,580 4,696 2,856 2,302 503

S [Women | 227 328 530 | 1,060 1654 3,087 6,265 | 11375 | 17,029 | 11,634 | 9528 | 2485 | 96,39
i Men 672 566 633 842 961 1,487 2,278 3,657 4,929 3,243 2,158 606

§ Women | 230 340 664 1,163 1,637 3,214 6,108 11,444 | 17278 | 12576 | 9,278 2,683 88,647

Table 2 - Estimated overall number of hip fractures per 100,000 (Italy, 2004-2005-2006).

Age-group 40-44 45-49 50-54 55-59 60-64 65-69 70-74 75-79 80-84 85-89 90-94 95-100 Total
= Men
S 26.72 30.35 35.80 44.43 58.99 98.80 186.94 344.22 768.13 1,248.78 2,093.73 2,678.52 276.90
N Women| 11.38 16.50 32.80 58.78 101.25 186.11 395.28 803.77 1,574.76 2,305.62 3,225.79 3,278.51

o Men | 25.10 3063 | 33.31 4427 | 5920 | 9373 | 17562 | 370.39 751.15 137635 | 215664 | 262334 | ngqa4
S [Women| 9.93 16.27 | 31.26 55.27 | 06.86 | 178.69 | 392.94 | 812.17 | 1,524.36 | 2,546.42 | 3.259.64 | 3,389.95 )

i Men | 28.45 27.78 | 3445 | 4429 | 6329 | 9590 | 17857 | 366.94 773.39 139523 | 199658 | 284347 | 0,00
§ Women| 9.79 16.49 | 35.05 58.54 | 99.74 | 183.11 | 386.50 | B02.61 | 1,533.57 | 2,486.74 | 3,122.65 | 3,358.70 ’
Table 3 - Estimated overall number of clinical vertebral fractures (ltaly, 2004-2005-2006).

Age-group | 40-44 | 45-49 50-54 55-59 | 60-64 65-69 70-74 75-79 80-84 85-89 | 90-94 | 95-100 Total
s [Men 2380 | 2407 2,523 2603 | 2730 3,150 3,046 2,969 2,112 754 450 38 58.087
S [Women | 1,093 | 1,250 1,857 2,633 | 3,187 4,125 5,018 5,838 5,231 2,292 1,119 181 "

8 |Men 2523 | 2347 2,317 2,693 | 2637 3,304 3,200 2,969 2,215 850 423 69 59.116
S |Women | 950 1,150 1,803 2,770 | 2.390 3,096 5,036 5,835 5,242 2,346 1,142 208 :

g |Men 2,710 | 2,293 2,363 2763 | 25650 3,579 3175 3,196 2,388 954 458 50

S |Women | 1,023 | 1,280 1,920 2,660 | 3,030 3,379 3,896 5,642 5,635 2654 | 1,082 188 60,880
Table 4 - Estimated number of clinical vertebral fractures per 100,000 (ltaly, 2004-2005-2006).

Age-group | 40-44 | 4549 | 50-54 | 55-59 | 60-64 | 65-69 70-74 75-79 80-84 85-89 90-94 95-100 Total
g Men | jogs51 | 12420 | 13834 | 14698 | 16933 | 21287 | 24223 312.94 365.38 35258 | 44275 | 226.42 195.81
(=1
& [Women| 4977 | 6346 | 9869 | 14214 | 18136 | 243.33 | 31600 418.92 503.25 485.86 | 40214 | 274.00
P Men | 11015 | 118.02 | 12673 | 146.82 | 167.67 | 217.59 | 251.22 307.20 354.36 409.63 | 396.36 | 361.07 G5
o [Women| 4155 | 5705 | 9554 | 144.44 | 17500 | 23712 | 315.84 416.59 469.27 51352 | 390.80 | 283.33 :

- Men | 11473 | 11254 | 12862 | 14535 | 174.51 | 230.80 | 248.89 320.70 374.76 41037 | 42346 | 234.61 et
(= .
S [Women| 4ass | 6208 | 10134 | 18390 | 18461 | 24946 | a06.74 395.72 500.12 52476 | 350.80 | 235.92
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Table 5 - Estimated number of humeral fractures (Italy, 2004-2005-2006).

Age-group 40-44 45-49 50-54 55-59 60-64 65-69 | 70-74 | 75-79 80-84 85-89 90-94 | 95-100 Total

% Men 1,275 1,222 1,283 1,176 1,154 1,302 1,364 1,785 1,345 614 305 54

8 [Women | 647 875 450 | 2396 | 2,099 | 4834 | 6204 | 7,033 | 7649 | 3004 | 1.791 333 53,036

& Men 1,234 1,191 1,297 1,241 1,132 1,403 1,453 1,758 1,542 614 320 69

S | Women 655 839 1,465 2,553 3,201 3,759 6,261 8,248 7,370 3,396 1,881 299 54,182

o™

@ | Men 1,401 1,275 1,324 1,368 1,181 1,453 1,505 1,659 1,557 686 294 72

S [ Women 598 B34 1,433 2,633 3,235 3,974 6,230 8,365 7,871 3,854 1,839 389 56,129
Table 6 - Estimated number of humeral fractures per 100,000 (ltaly, 2004-2005-2006).

Age-group | 40-44 | 45-49 | 50-54 55-59 60-64 65-69 70-74 75-79 80-84 85-89 90-94 95-100 Total
g | Men | s 63 70 66 72 88 108 188 233 287 301 317 176
~ | Women| 29 I3 77 129 7 285 391 569 736 656 6543 522
2 Men 54 60 71 68 72 92 114 182 247 296 300 359 116
S [Women| 29 4z 78 133 187 275 393 589 660 743 643 209
& Men 59 63 72 72 78 94 118 166 244 295 272 337
S [Women |3 40 76 133 197 283 394 587 699 762 619 487 180
Table 7 - Estimated number of forearm/wrist fractures (ltaly, 2004-2005-2006).
IAge-group 40-44 45-49 50-54 55-59 60-64 65-69 70-74 75-79 80-84 85-89 90-94 95-100 | Total
2 Men | 5,658 4,507 4,167 3,903 3,045 2,048 1,847 1,600 1,182 399 211 19 93,260
R [Women| 2,455 3217 5,063 7,811 8,334 7,711 8,281 9,761 7,545 2,744 1,500 240
i Men | 5,505 4,953 3,922 3,874 2,963 2,218 1,795 1,605 1,235 an 163 48 94,586
S [Women| 2,652 3,299 5,131 7,998 8,156 7,771 8,402 9,881 7,670 2,999 1,634 240
o Men | 5,907 5,241 4,397 4,167 2,685 2,199 1,628 1,677 1,163 437 183 43 97,038
S [Women| 2,608 3,275 5,471 8,286 8,756 7,749 8,002 10,366 7,617 3,503 1,360 226

Italian population, at the same time this paper represents a full
attempt to evaluate the incidence of “minor” fragility fractures
among different age groups in the Italian population. Actually, fra-
gility fractures occurring at skeletal sites other than hip are an un-
derestimated issue which is difficult to analyze because they do
not systematically result in hospital admissions and as a con-
sequence of the lack of specific diagnostic codes for fragility frac-
tures. In this paper we have continued the analyses on the na-
tional hospitalization database by using hospitalization rates co-
ming from our previously published survey (13), which had involved
orthopaedic surgeons and personnel from Emergency Department
at 10 major ltalian hospitals: Milan (Othopedic Institute “Gaeta-
no Pini”), Turin (Maria Vittoria Hospital), Brescia (Riuniti Hospi-
tal), Rome (Tor Vergata University Hospital, St. Camillo Hospi-
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tal and St. Giovanni Addolarata Hospital), Cagliari (University Ho-
spital), Palermo (University Hospital), Bari (University Hospital),
and Catania (University hospital). Some discrepancies in the num-
ber of estimated fractures compared to data presented in the pre-
vious paper (13) are exclusively due to the following methodo-
logical choices adopted in the present research: we have presented
also data concerning people aged 40-44 years old and those re-
garding 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 con-
sidered as fragility fractures, given the high prevalence of
osteoporosis in these age groups. This assumption is confirmed
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Table 8 - Estimated number of forearm/wrist fractures per 100,000 (ltaly, 2004-2005-2006).

Age-group | 40-44 45-49 | 50-54 | 55-59 | 60-64 | 65-69 70-74 75-79 80-84 85-89 90-94 95-100 Total
§ Men 258 233 228 220 189 138 147 169 205 187 208 113 310
~  [Women| 112 163 269 422 474 455 522 700 726 582 542 364
0 Men 240 249 215 211 188 146 141 166 198 227 153 251 203
S |Women| 116 164 272 a7 478 450 527 705 687 656 559 328
. Men 250 257 239 219 177 142 128 168 182 188 169 203
S [Women| 111 159 289 | 417 | 533 241 512 727 676 593 358 283 s
by the finding that most of fractures are suffered by elderly wo- References
men. Actually, women aged >75 accounted for 60% of total hip
fractures observed in people between 40 and 100 years old both 1. Italian Statistics 2005. National Institute for Statistics, Rome.
males and females. Having observed that wrist fractures show 2. WHO statistical information system (WHOSIS), available at
high rates also in women aged 55-64 years old is consistent with http://apps.who.int/whosis/database/life_tables/life_tables_pro-
available incidence data concerning this kind of fracture even in cess.cfm?path=whosis, life_tables&language=english.
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