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Abstract

Summary We analyzed for the first-time hospitalizations and costs for hip fractures in the elderly Italian population at the
regional level from 2007 to 2014. The number of fractures and the overall costs increased, mainly due to people aged > 85 in
all the Italian regions, although at different rates.

Objective We aimed at evaluating the burden of hip fractures in elderly Italian population at the regional level.

Methods We analyzed national hospitalizations records 2007—2014 to compute standardized hospitalizations rates (SHR) due to
hip fractures per 10,000 inhabitants at the regional level and average annual percent change (AAPC), along with related costs.
Results Hip fractures occurred in people over 65 years increased from 89,601 to 94,525 over 8 years. The overall increase in the
number of hospitalizations is attributable only to people aged >85. Actually, in the 65-74 and 74-84 age groups,
total hospitalizations decreased from 13,396 to 12,268 and from 40,733 to 37,786 respectively, while they increased from 35,472
to 44,471 in people aged >85 (women = 28,605 and men = 6,867 in 2007; women = 34,636 and men = 9,835 in 2014). Almost 50%
of hip fractures were found to have been experienced by patients aged 85 or older in 2014 (with women > 85 representing 36.6% of
total fractures), in accordance with the higher prevalence of osteoporosis in this age group. Fractures increase in people aged > 85
was two-folds higher in males (AAPC: + 5.0%; P> 0.05) than in females (AAPC: +2.6%; P> 0.05). Increases in the number of
hospitalizations and related costs were observed for all the regions, with the only exception of Lazio (AAPC: —4.6%; P < 0.05) and
Friuli Venezia Giulia (hip fractures AAPC: — 1.9%; P < 0.05). The most significant increases in hip fractures and related costs were
recorded in Calabria (+ 2.7%), Campania (+ 2.2%), and Lombardia (+ 2.0%). At the national level, SHR per 10,000 inhabitants due
to hip fractures decreased in all three examined age groups (65—74, 75-84, and > 85), both in males and females during the 8-year
period (P < 0.05). This reduction was confirmed also when looking at the regional dataset, with few exceptions concerning female
population (AAPC not statistically significant). When looking at the SHR per 10,000 inhabitants for the entire nation, we recorded a
decreasing trend also in females aged 85 years old and over but not in males > 85. Actually, men aged > 85 showed increased HR per
10,000 in 10 regions out of 20. Direct hospitalization and rehabilitation costs increased in all the regions over the 8-year period
(although at different rates), except for Friuli Venezia Giulia (where costs decreased from 21 to 19 million Euros) and Lazio (from
107 to 87 million Euros). Lombardia and Piemonte were the regions spending the highest amount of money to treat hip fractures in
elderly people (151 and 95 million Euros in the year 2014, respectively).
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Conclusion Hip fractures in the elderly population remain a major public health issue in all Italian regions, especially in people
aged 85 years old and over, although the problem is starting to become more controlled compared with the past. Women represent
the majority of hip fractures, but the highest increasing rate has been observed in men. Pilot projects at regional level targeting
elderly people at higher risk of fractures and treatment compliance are needed.

Keywords Hip fractures - Osteoporosis - Hospitalizations - Regions - Incidence - Costs

Introduction

The life expectancy of the Italian population has constantly
increased during the last 50 years [1]. Italy is currently the
country in the world with the highest percentage of elderly
people in the general population and it is estimated that people
aged > 85 years old will exceed 12% of the entire population
by the year 2050 [1]. Therefore, it represents an interesting
case study for all industrialized countries. In this perspective,
chronic and degenerative diseases—including osteoporosis
and fragility fractures—will represent a dramatic challenge
for health professionals and decision makers. Actually, the
World Health Organization considers osteoporosis to be sec-
ond only to cardiovascular diseases as a critical health prob-
lem [1]. In our previous studies, we have shown that incidence
and costs of hip fractures in Italy are already comparable with
those of acute myocardial infarctions, with an average cost of
€ 13,500 per patient and a very high burden of this type of
fracture in terms of expenditures [2, 3].

Hip fractures represent the most catastrophic complication
of osteoporosis and result in significant 1-month and 1-year
mortality (5% and 20%, respectively) [4]. Furthermore, 30%
of patients are estimated to become permanently disabled,
while 40% of them loose the ability to walk independently,
and 80% are estimated to become unable of independently
performing daily activities after the fracture [4].

The correct perception of the epidemiological burden of fragil-
ity fractures is essential to allow institutions planning large-scale
prevention initiatives and to identify the target population who
need to be treated with drugs able to reduce the risk of fracture.
The availability of data at the regional level is crucial because
regions represent the institutions having the duty of planning the
healthcare services to be delivered to the Italian population.

In our previous researches, we have already defined the
burden of hip fractures in Italy between the years 2000 and
2005 [2, 5-7]. More recently, in our study carried out with
Kanis et al., Italy has been classified as belonging to the group
of nations with the highest incidence of hip fractures, showing
rates per 100,000 inhabitants >300 in women and > 150 in
men, respectively [8]. However, in some countries, a decreas-
ing trend in the number of hip fractures in elderly people has
been observed [9]. Based on hospitalization records used in
our previous researches, we have been able to assess for the
first time that also in Italy, the incidence of hip fractures was
showing a decreasing trend from 2000 to 2009, although
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limited to women aged 65-74 [10, 11]. The aim of this new
work was to assess the incidence and costs of femoral frac-
tures including more recent data in the analyses and presenting
them on a regional basis.

Materials and methods

Information concerning all hospitalizations occurring in
Italian regions are registered in hospital discharge records,
which are collected at the central level by the Italian
Ministry of Health (national hospitalization database, SDO).
This information is collected anonymously and includes the
patient’s age, sex, and diagnosis. The present manuscript fo-
cuses on the number of hospitalizations due to femoral frac-
tures in Italy from the year 2007 to 2014. We assumed that
almost all hip fractures occurred in the elderly patients resulted
in hospital admissions [1]. Population data were 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), 820.8 (other femoral neck
fracture). Data were stratified by gender and into age groups
(65-74, 75-84, and > 85 years) in order to specifically evalu-
ate the incidence of hip fragility fractures in the oldest people.
We performed descriptive statistical analyses of the incidence
in each gender and age subgroup also by region, across the
eight examined years. Data were processed using Stata
(StataCorp, College Station, USA) and Excel (Microsoft,
Redmond, USA) software. Standardized hospitalization rates
(SHR) due to hip fractures per 10,000 inhabitants have been
computed for each region per age groups (65-74, 75-84, and
> 85 years old) and gender (males and females), referring as
standard to the Italian population of each examined year.

We performed joinpoint regression analyses for all the re-
gions to evaluate trend variations over 8 years both in the
number of fractures and HR per 10,000. Data were computed
using the Joinpoint Regression Program (Version 4.6.0.0 -
April 2018, provided by the National Cancer Institute,
Surveillance Research Program) [12]. This type of analysis
is a well-known approach used to study variation in the trends
over the time; its outcome is the average annual percent
change (AAPC), a geometrically weighted average of various
annual percent change (APC) values undergoing regression
analyses. The use of joinpoint regression analysis has an
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important element of strength that is represented by the ad-
vantage of a rigorous statistical procedure instead of carrying
out a qualitative evaluation to identify the time points at which
the trend is significantly changing [13].

In our previous studies, we have already estimated the
overall average costs of hip fractures, consisting in € 13,500
per patient [2, 3], and include rehabilitation costs following
hip fractures, which are comparable with the costs directly
related to hospitalizations [2]. Direct hospitalization costs
were calculated by using diagnoses-related groups (DRGs)
paid for each patient and recorded at the central level of
Ministry of Health in the national hospitalization records
(SDO). As already assessed in our previous researches, the
DRGs that were considered relevant to hip fractures were
209 (surgical procedures on major joints and hip replace-
ment), 210-211 (hip and femur surgery), and 235-236 (hip,
femur, or pelvis fractures) [2, 3]. Since not all patients that
were assigned these DRGs had a main diagnosis of hip frac-
ture (actually, osteoarthritis accounts for a substantial number
of hip replacements), only 30% of costs ascribed to DRG 209
and 80% of costs ascribed to DRGs 210, 211, plus 100% of
costs ascribed to DRGs 235, and 236 were attributable to a
main diagnosis of hip fracture [2, 3]. We considered these
rates to represent the weight of hip fracture—related costs for
each DRG, based on national estimations provided by the
Ministry of Health, which were confirmed by specific analy-
ses performed on the whole hospitalization database from the
Tuscany region (about 4 million inhabitants) and on those of
the local health authorities of Lecce (about 1 million inhabi-
tants) [2, 3]. The analysis of rehabilitation costs was carried
out according to the most recently published Italian data and
official rate lists (Fig. 1). First, we assumed that 5% of patients
currently die a few days after the fracture (acute mortality rate)
[2, 14, 15]. Among the patients who survive (95% of people
hospitalized), 13.5% begin immediately 1-month in-hospital
intensive rehabilitation programs (average cost, 6600 Euros
per subject) [14, 16]. At the end of this in-hospital intensive
rehabilitative period, 10% of these patients move to long-term
facilities after leaving the hospital (average yearly cost, 9920
Euros per patient) [14, 16]. We have then to consider that
18.2% of the subjects who survived (namely 95% of people
hospitalized) become directly institutionalized because of the
hip fracture (9920 Euros per patient) [14] and that 63% of
these people immediately treated in nursing homes undergo
in-hospital rehabilitation (6600 Euros per patient) [14] at the
end of the institutionalization period [14]. All the remaining
patients (63.3% of patients discharged alive from the hospital)
enter the home-based rehabilitation program provided by the
Italian local health authorities, which consists in a 3-months
therapeutical cycle (2304 Euros per patient, according to the
regional healthcare services rate lists and to the Italian Society
of Rehabilitative Medicine, SIMFER) [14]. Furthermore,
within 6 months from their hospitalization, 13.2% of the

overall fractured people discharged alive from the hospital
are treated in ambulatories ruled by the local health authorities
(1767 Euros per patient) [2, 15], after having completed other
kinds of rehabilitative programs (both home-based or in-
hospital and nursing homes rehabilitation), but 40% of these
patients treated in ambulatorial level need to be hospitalized
once again to undergo in-hospital rehabilitation (6600 Euros
per patient) [14—16]. Social costs, indirect costs, and those
related to the loss of productivity of patients and their relatives
were not computed in this study.

Results

Table 1 displays the number of hospitalizations between 2007
and 2014 (patients aged > 65 hospitalized due to hip frac-
tures), with related direct costs, rehabilitation, and total costs
per each region in Northern, Central, and Southern Italy,
respectively.

Direct hospitalization and rehabilitation costs increased in
all the regions over the 8-year period (although at different
rates), except for Friuli Venezia Giulia (reduction from 21 to
19 million Euros) and Lazio (reduction from 107 to 87 million
Euros) where a reduced number of fractures were hospitalized.
Remarkably, overall direct and rehabilitation costs in
Lombardia exceeded 150 million Euros in the year 2014,
and reached 95 and 68 million Euros in Piemonte and
Veneto, respectively. In Central Italy, Emilia Romagna and
Tuscany spent a total of 76 and 68 million Euros in the same
year, respectively. Also in Southern Italy, Sicily (76 million
Euros), Campania (71 million Euros), and Apulia (58 million
Euros) were spending a considerable amount of money to treat
hip fractured elderly patients.

Between 2007 and 2014, we observed an overall increase
in the number of hospitalized elderly people aged >65 and
related costs across the 8-year period in all the regions, with
the significant exception of Lazio (Fractures AAPC: —4.6;
P <0.005) and—to a lesser extent—of Friuli Venezia Giulia
(Fractures AAPC: —1.9; P<0.005) (Table 1). The highest
significant increases in AAPC and the consequent rise of total
costs due to hip fractures were recorded Calabria (+2.7%),
Campania (+2.2%), and Lombardia (+2.0%). Statistically
significant increases in fractures AAPC were registered also
in Piemonte, Basilicata, and Marche (Table 1). The small re-
gion of Valle d’Aosta showed a + 5.3% increase.

Table 2a and b present the number of hospitalizations due
to hip fractures per age groups in males and females for each
Italian region. In Italy, hip fractures occurred in people over
65 years increased from 89,601 to 94,525. During the period
2007-2014, the overall increase in the number of hospitaliza-
tions is attributable only to people aged > 85. Specifically, in
the 65-74 and 74-84 age groups, hospitalizations decreased
from 13,396 to 12,268 and from 40,733 to 37,786,
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Fig. 1 Flow chart showing the Fractured patients (100%) are hospitalized
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respectively, while they increased from 35,472 to 44,471 in
people aged > 85 (women = 28,605 and men = 6,867 in 2007,
women = 34,636 and men =9,835 in 2014). Fractures AAPC
in >85 age group resulted to be two-folds higher in males
(AAPC: +5.0%; P> 0.05) than in females (AAPC: +2.6%;
P>0.05).

Table 3a and b show the SHR per 10,000 inhabitants strat-
ified for the age group from 2007 to 2014 in males and fe-
males. Related AAPC of hospitalization rates per 10,000 are
reported in Table 4. Substantial differences come from the
analysis by gender and by a single region. When looking at
the data for the entire nation, SHR per 10,000 inhabitants due
to hip fractures decreased in all three examined age groups
(65-74, 75-84, and > 85), both in males and females. Overall,
the decreasing trend observed in Italy during the 8-year period
of the study showed statistical significance (P < 0.05). This
reduction is confirmed also when looking at the regional
dataset, with few exceptions concerning female population
(AAPC not statistically significant). When looking at the
SHR per 10,000 inhabitants for the entire nation, we recorded
a decreasing trend also in females aged 85 years old and over,
but not in males >85 years old. Actually, men aged > 85
showed increased HR per 10,000 in 10 regions out of 20,
reaching statistical significance only in Campania (HR
AAPC +2.0%; P<0.005) and Val d’Aosta (HR AAPC +
16.4%; P < 0.005). At the opposite, a significant reduction in
HR per 10,000 was found for males in Lazio, Friuli V. G., and
Sardegna both in the age group 75-84 and > 85. Calabria was
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the only region where the HR per 10,000 in the female popu-
lation increased in all three analyzed age groups (although not
being statistically significant). Lazio and Puglia showed a sta-
tistically significant reduction in HR per 10,000 inhabitants in
all three female age groups examined. The highest reductions
in HR per 10,000 inhabitants (P < 0.005) were found in fe-
males living in Lazio and Friuli V.G. belonging to the age
groups 75-84 and >85 (AAPC: —8.2% and —7.2% in
Lazio, respectively; —4.4% and —3.4% in Friuli V. G,,
respectively).

Discussion

We have computed the number of femoral fractures in Italy on
a regional basis from 2007 to 2014, standardized hospitaliza-
tion rates (SHR) per 10,000 (computing also the average an-
nual percent change, AAPC) and related costs. The number of
hip fractures in elderly Italian people continues to show an
overall increase in all the regions, with the significant excep-
tion of Lazio (Fractures AAPC: —4.6; P<0.005) and, to a
lesser extent, of Friuli Venezia Giulia (Fractures AAPC: —

1.9; P<0.005). The reasons for these two exceptions are not
clear but they might rely on the efforts made by the scientific
and medical community in these regions. However, it is clear
that the increase in the absolute number of hip fractures is due
to a higher number of fractures occurred in people aged 85 and
over, which represents only 2.5% of the Italian population
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Table 2 (continued)

>85

75-84

65-74

Region

2012 2013 2014

2009 2010 2011

2008

2014 2007

2013

2012

2009 2010 2011

2007 2008 2009 2010 2011 2012 2013 2014 2007 2008

298 305 879 939 923 920 959 907 994 985 723 756 879 849 933 930 970 1036
781 748 2419
787

265
796
229

305

258
805
203

300
782
212

318
788
235

268

Calabria
Sicilia

2400
702

2495 2544 2778 2438 2511 2474 2441 2004 2036 2114 2379 2446 2510
699 684 664 678 629 636 671 644 647 711 691

741

2568
661

769

210

848
221

657

221

232

Sardegna
Italy

9357 8976 8716 8909 8975 8718 31,368 31,590 31,236 30,124 29,046 28,912 28,730 28,528 28,605 30,164 31,231 31,629 32,021 33,365 34,112 34,636

9574 9681

AAPC +2.6*

AAPC —1.7*

AAPC —1.4*

AAPC

AAPC average annual percent change

*P<0.05

(2.3% in 2007 and 3.1% in 2014), given that a reduction in the
number of hip fractures and SHR have been observed in peo-
ple aged 65-84 years old. About 46.1% of hip fractures were
found to have been experienced by patients aged 85 or older,
in accordance with the higher prevalence of osteoporosis in
this age group [4]. Women aged > 85 accounted for the ma-
jority (about 36.6%) of total fractures occurred in 2014 among
people aged > 65 years old, although they represented just
1.8% of the Italian general population.

The number of fractures increases only in people aged 85
and over with a rate which is double in males compared with
females. This finding could be explained by the increase of the
male population in this oldest age group, with the consequent
increased prevalence of chronic diseases linked to the onset of
secondary osteoporosis. Moreover, osteoporosis in males still
remains an underdiagnosed and under-treated condition [17].
Our findings confirm the crucial role of osteoporosis, which is
the most frequent underlying cause of hip fractures in the
elderly. The improvement of social standards and care led to
a lengthening of life with an increase in the number of people
over 85 in Italy. In older subjects, there is an alteration of bone
architecture with decreased bone strength, leading to an in-
creased fracture risk. These fractures are often due to falls that
occur especially in a domestic environment, because of low-
energy trauma in people with an increased risk of falling.
There are several causes that lead to a similar picture, includ-
ing in particular sarcopenia (the depletion of muscle fibers,
especially at proximal level) [18, 19]. Men showed the fastest
increase of fracture incidence over the 8-year period, thus
pointing out a specific need for not excluding males from
osteoporosis prevention and post-fracture treatment.

At the national level, we recorded a decreased SHR per
10,000 inhabitants in all the age group, including female aged
> 85 years old, possibly due to a demographic effect consisting in
a substantial increasing rate—higher than hip fracture increasing
rate—in the number of women belonging to this age group.

In age groups 65-74 and 74-85, the values of AAPC for
hospitalizations rates between 2007 and 2014 are comparable
between males and females (AAPC:—1.3% and —2.4% vs. —
1.7% and — 2.2%, respectively). In the age group > 85 years of
age, the difference observed in the SHR per 10,000 between
males and females is clearly attributable to faster increase of
fractures in male population compared with that of females.
During the 8 years of the study, males aged 85 years and over
have grown with a higher annual average rate (+27.1%) com-
pared with females (+21.5%).

The picture that emerges from the regional analysis is sim-
ilar to that reported for the entire nation, with few exceptions
as outlined above. A decreasing trend in SHR per 10,000 was
observed in the majority of regions both in males and females
concerning the youngest age groups 65-74 and 75-84. In the
oldest age group (=85 years old), the decreasing trend has
been maintained in 15 regions out of 20 for females (being

@ Springer
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100.5 436.2 423.8 424.6 291.8 2739 2929 2879 275.6

1109 1043
112.8 113.2 1157 1147 2929 3135 319.5 284.8 291.0 299.4 2942 279.9

107.3

112.7
130.8

1679 1672 167.2
112.6 1222 121.0
122.4 1199 109.6

23.7
117.8 116.5

233 264 27.1

352 37.6 337 251

30.1

Lazio

268.8 258.5

96.7 1309 334.1 305.8 296.1 297.9 2714 305.7 2764 263.3

111.5 108.8 109.3 109.5 106.5 299.2 298.4 287.1 291.6 274.7 281.7 268.6 268.3

1235 1313 139.5 133.8

111.0
136.5
104.3

114.6

1289 1074 119.9
117.4 1162 109.6 112.9 117.0 110.7 251.8 256.4 258.6 246.8 250.7 262.1

120.8 123.6 113.9

19.5
28.3

27.8 299 285 287 266 255 253 269

354 29.1

289 278 281 30.1 30.1

303 29.7 285 272 288 256 274

319 213 334 257 343 208 26.1

302 29.1

Abruzzo
Molise
Campania
Puglia

328.7 351.6 2964 3357 3194 330.6

308.6 300.1

119.1

150.2 1389 1242

110.3
129.2
106.5

363 30.7 340 31.8 24.7

31.1

Basilicata
Calabria
Sicilia

1184 2652 261.0 287.5 263.7 275.8 270.8 2714 281.5
117.3 313.0 296.7 291.8 308.9 302.7 305.2 281.1

90.5 2983 2979 268.1

120.7
121.4

1104
124.1

114.9
118.9

112.2
125.8
108.3

115.8
124.7
117.2

28.0 31.0 30.8

262 31.6 304 26.6 32.1

328 30.7 308 321

271.2

309 313 30.0 279

253.6 2649 246.0 2389 253.0

99.9
108.6

98.1

99.6
109.6 110.3

253 264 23.6 224 228 248 246 227
287 29.0 28.0 27.0 265 269 266 253

Sardegna
Italy

105.2 301.0 298.7 293.0 283.2 2742 279.7 274.8 268.7

121.6 121.7 119.7

Table 4 AAPC of hospitalizations rates per 10,000 inhabitants per age
group

Age class Males Females

Region 65-74 75-84 >85 65-74 75-84 >85
Piemonte +21 —14*% -03 -19 -1.0% -05
Val d’Aosta +26 -07 +164* -28 +25 +22
Lombardia -15] —-14* =04 -1.1 —-13* =07
Trentino Alto Adige —-3.4* —-23 -58 —-35 -23* —12
Veneto —33% =23* =09 -1.6 -—25% —1.7*
Friuli Venezia Giulia —5.4*% —4.4*% —32% +04 —44% —34%*
Liguria +22 -18 +07 -17 -19*% -07
Emilia Romagna -14 -24* +02 -06 —-19*% —12%
Toscana -0.1 -23* +04 -16 -19*% —13%
Umbria +02 -18 +17 -05 -09 -04
Marche -34 -29%* +16 -02 -19* =07
Lazio =75 =72% —49% -6.0* —82% —72%
Abruzzo +24* -18 +31 -19%* =06 -10
Molise -85% +05 +10 -41 -06 -2.6%
Campania -16 -09 +20* -02 -07 +06
Puglia -23 -21* -06 —1.7% —19% —1.7*
Basilicata -27 =31 -16 -17% -1.6 +0.8
Calabria -37 +07 +03 +12 +08 +06
Sicilia -09 -14 -09 -15% -12 -14
Sardegna -33 —-33% =25% -—11 -—-27% —-29*
Italy —-13*% —24% —-05 —1.7% —-22% -1.6*

AAPC average annual percent change
*P<0.05

statistically significant in 8 regions) and only in 9 regions for
males (being statistically significant in 4 regions). Lazio and
Friuli V.G. were the only regions with reduced AAPC in the
age group > 85 (—4.6% and — 1.9%, respectively; P < 0.05).
The demographic explanation for that is that Lazio region
presented the highest increase in the number of people belong-
ing to the oldest age group over the 8-year study period (+
33.7% per year vs. a national average of +27.1%).

The Italian situation can be summarized as showing a
general increase in the number of people aged > 85 years
old in all the regions and a faster rate of fractures in males
than females, more evident in Central Italy (Lazio) and
Southern Italy (Molise, Abruzzo, Campania, and
Calabria).

It is noteworthy to emphasize the low rate of Friuli V. G.
and Veneto during the 8 examined years in terms of AAPC
concerning SHR per 10,000 inhabitants in people aged > 85
between 2007 and 2014, as reported in Table 4. In these two
regions, SHR per 10,000 were lower than in other regions,
remaining at lower values or just above 150 in males and
230 in females, respectively. Region Lazio showed the highest
SHR per 10,000 in the first 3 years of analysis (>420 in
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females and > 220 in males) and remarkably reduced rates in
the subsequent years.

Our findings suggest that regional healthcare services
should target a very specific population at higher risk of
fractures to get an optimal cost-efficacy intervention in
the field of osteoporosis prevention and treatment.
Specific regional projects involving orthopedic surgeons
who manage fractured patients could address the crucial
issue of prescription and compliance with antifracture
drugs [20]. Actually, a very small proportion (estimated
not to exceed 30%) of hip-fractured patients is currently
prescribed with an antifracture drug, although they present
an extremely higher risk of developing subsequent hip or
non-hip fractures. Moreover, the average compliance of
treated people is lower than 50% or even 30% at 1 year,
thus remaining very far from the target of antifracture
efficacy set up at 80% [18, 21]. Therefore, regional
healthcare systems are currently wasting a lot of money
in treatments that are not effective because the compliance
is too low. Optimal compliance is also related to clinical
and social conditions of the patients, who are not always
able to take medicine on daily basis (especially in case of
multimorbidities and consequently multi-treatments), and
sometimes has no caregivers to count on for attending
control visits with a specialist. The adoption of specific
pilot projects at regional level could be helpful in gener-
ating a positive pressure on specialists and general prac-
titioners to make sure that people aged > 85 at higher risk
of fractures (i.e., low BMD) could receive adequate pre-
ventive therapies before developing a fracture (real prima-
ry prevention) and a proper treatment once fractured (sec-
ondary prevention). The managers of regional pharmaceu-
tical services and general managers of local health author-
ities should be assessed also with a specific focus on the
results obtained in this field: how many elderly people
aged 85 and over at higher risk of fracture or with previ-
ous hip fractures receive a treatment? What is their com-
pliance? This latter aspect is so crucial that regional deci-
sion makers should focus mainly on trying to address it in
the most feasible way.

Costs generated at the regional level are extremely high not
only in those regions where the elderly population is becom-
ing a significant proportion of the general population, such as
Lombardia, Piemonte, Veneto, and Emilia Romagna, but also
in Campania, Puglia, and Sicily (regions with a “younger”
population).

Finally, the possible explanation for the observed re-
duction in hip fractures absolute numbers and rates in
people aged 65-79 or 65-84 (with remarkable regional
differences) could be found not only as a consequence
of different re-distribution of age groups within the
Italian population but also taking into account all the ef-
forts made since year 2000 by the scientific and medical

@ Springer

community in raising the awareness about prevention and
treatment of osteoporosis.

Conclusion

The number of hospital admissions for hip fractures in Italy is
still increasing in almost all Italian regions due to the fractures
occurred in people age 85 years old and over. Therefore, also
overall direct and rehabilitation costs have increased. Women
represent the majority of hip fractures, but the highest increas-
ing rate has been observed in men. Regional healthcare ser-
vices should focus on patients at higher risk of fractures and
address the crucial issue of antifracture treatment compliance.
From this analysis emerges that the implementation of specific
disease management projects at the regional level is needed in
order to reduce both the number of hospitalization and costs
sustained for hip fractures.
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