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Abstract
Purpose We aimed at updating our previous researches about the burden of hip fractures in elderly Italian population.
Methods We analyzed national hospitalizations records from 2000 to 2014 to compute age- and sex-specific standardized 
rates.
Results 1,335,375 hospitalizations were recorded in people ≥ 65 (1,031,816 women: 77.27% and 303,559 men: 22.73%) over 
15 years, passing from 73,493 in year 2000 to 94,525 in 2014, with an overall increase of 28.62% over the 15-year period 
(females: + 25.1%; males: + 41.2%). About 84.9% of total hip fractures were suffered by patients aged ≥ 75 years old. Direct 
hospitalization costs and rehabilitation costs increased from 343 to 457 million Euros and from 392 to 504 million Euros 
from year 2000 to 2014, respectively. Overall costs of hip fractures raised from 735 to 961 million Euros (+ 30.74% from 
2000 to 2014).
Conclusion The number of hip fractures and related hospitalizations costs in Italian elderly population is still increasing due 
to the absolute number of fractures occurring in people ≥ 65 years old and particularly over 75 years old.

Keywords Hip fractures · Osteoporosis · Hospitalizations · Incidence · Costs

Introduction

Life expectancy of the Italian population has constantly 
increased during the last 50 years, so that Italy is currently 
the country with the highest percentage of elderly people 
in the general population in the world, thus representing an 

interesting case study for all industrialized countries [1]. 
People aged ≥ 85 years old are estimated to exceed 12% of 
the entire population by the year 2050 [1]. In this perspec-
tive, chronic and degenerative diseases including osteopo-
rosis and fragility fractures will represent a dramatic chal-
lenge for health professionals and decision makers. Actually, 
the World Health Organization considers osteoporosis to be 
second only to cardiovascular diseases as a critical health 
problem [1]. In our previous studies, we have shown that 
incidence and costs of hip fractures in Italy are already com-
parable to those of acute myocardial infarctions, with costs 
per patient having been computed at € 13.500 [2], thus con-
firming the very high burden of these fractures in terms of 
expenditures [3].

Hip fractures, the most catastrophic complication of 
osteoporosis, result in significant 1-month and 1-year mor-
tality (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 unable to perform independently activities of 
daily living after the fracture has occurred [4].
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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 allows 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 [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, with rates per 100,000 
being > 300 for women and > 150 for men, respectively [8]. 
However, in some countries a decreasing trend in the number 
of hip fractures in elderly people has been observed [9]. Also 
in Italy, our researches have documented for the first time 
a decreasing trend in the incidence of hip fractures from 
2000 to 2009 in women aged 65–74 based on hospitalization 
records [10]. The aim of this new work was to provide an 
updating of these incidence data and related costs.

Materials and methods

Information concerning all hospitalizations occurring in 
Italy are registered in hospital discharge records, which are 
collected at central level by the Italian Ministry of Health 
(National Hospitalization Database, SDO). This informa-
tion is anonymous and includes the patient’s age, sex and 
diagnosis. The present manuscript focuses on the number of 
hospitalizations due to femoral neck fractures in Italy from 
year 2000 to 2014. We assumed that almost all hip fractures 
occurred in the elderly resulted in hospital admissions, as 
confirmed by a previous study on this specific topic [10]. 
Population data were obtained from the National Institute 
for Statistics (ISTAT) for each year [1]. Hip fractures were 
defined by the following ICD-9CM major diagnosis codes: 
820.0 (femoral neck fractures), 820.2 (per-trochanteric fem-
oral fractures), 820.8 (other femoral neck fracture). Data 
were stratified by gender and into age groups (65–74, 75–84, 
and ≥ 85 years) to specifically evaluate the incidence of hip 
fragility fractures in the oldest people. Data were processed 
using Stata (StataCorp, College Station, USA) and Excel 
(Microsoft, Redmond, USA) softwares. We performed 
descriptive statistical analyses of the incidence in each gen-
der and age subgroup also by region, across the 8 examined 
years. The incidence of hospitalization due to hip fractures 
per 10000 inhabitants has also been computed.

Hip fractures in patients aged 45–64 represented about 
8% of all fractures and were excluded from the analysis as 

conservatively considered as unlikely to be osteoporotic. We 
performed descriptive statistical analyses of the incidence in 
each gender and age subgroup across the 6 examined years. 
Analyses of direct costs were based on the costs ascribed to 
diagnosis-related groups (DRGs), according to the Ministe-
rial Decree DM 549 of 30 June 1997. This law defined the 
national DRG rate list adopted during the 6 years examined 
in our study, whose values have been only slightly revised 
after 2005. However, the Italian system allows each region 
to drop the DRG value at the local level and the average 
reduction adopted is about 15%. Therefore, in the present 
analysis, we used the 1997 DRG rates reduced by 15% to be 
more conservative. DRGs considered relevant to hip frac-
tures were: 209 (surgical procedures on major joints and 
hip replacement), 210–211 (hip and femur surgery) and 
235–236 (hip, femur or pelvis fractures). Because not all 
patients assigned these DRGs had a main diagnosis of hip 
fracture (i.e., osteoarthritis accounts for a substantial num-
ber of hip replacements), we asked the Ministry of Health 
to determine the percentage of costs due to hip fracture for 
each DRG. The analysis was performed for patients liv-
ing in Lazio (including Rome), a region with 5.3 million 
inhabitants, with an aging index comparable to the national 
average [1] and a number of large hospital and orthopaedic 
centres. The information provided by the Ministry of Health 
was consistent with the findings we obtained on a smaller 
sample of almost 1 million people assisted by the local 
health authority of Lecce [11]. According to this analysis 
performed by the Ministry of Health, 30% of costs ascribed 
to DRG 209 and 80% of costs ascribed to DRGs 210, 211, 
plus 100% of DRGs 235 and 236 were attributable to a main 
diagnosis of hip fracture. We considered these rates to rep-
resent the weight of hip fracture-related costs for each DRG. 
The analysis of direct costs was conducted assuming that the 
length of hospitalization for hip fractures did not exceed the 
average values calculated in the DRG rates. Table 1 resumes 
the cost parameters considered for DRGs analysis.

Table 1  Cost parameters used in DRGs analysis

DRGs DRG rate (Euros) Max hospi-
talization length 
(days)

DRG 209 7.97978 42
DRG 210 7.58210 62
DRG 211 4.26490 37
DRG 235 3.87549 50
DRG 236 3.89409 51
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Although our study intended to focus on hospitalization 
costs, because they could be more accurately measured 
thanks to the availability of institutional databases (i.e., 
hospitalization records), we have also provided a detailed 
estimation of rehabilitation costs following hip fractures, 
as they are supposed to be at least comparable to the costs 
directly related to hospitalization [2]. This secondary cost 
analysis was carried out according to the most recently 
published Italian data and official rate lists (Fig. 1). First of 
all, we assumed that 5% of patients currently die few days 
after the fracture (acute mortality rate) [2, 12]. Among the 
patients who survive (95% of people hospitalized), 13.5% 
begin immediately 1 month in-hospital intensive rehabilita-
tion programs (average cost: 6600 Euros per subject) [13, 
14]. 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) [13, 14]. We have then to consider that 18.2% of 
the subjects who survived (namely 95% of people hospital-
ized) 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) [2, 14] at the 
end of the institutionalization period [2, 14]. All the remain-
ing patients (63.3% of patients discharged alive from the 
hospital) enter the home-based rehabilitation program pro-
vided 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) 
[2, 14]. Furthermore, within 6 months from their hospitaliza-
tion, 13.2% of the overall fractured people discharged alive 
from the hospital are treated at ambulatories ruled by the 
Local Health Authorities (1767 Euros per patient) [2, 13], 
after having completed other kinds of rehabilitative pro-
grams (both home-based or in-hospital and nursing homes 
rehabilitation), but 40% of these patients treated at ambu-
latorial level need to be hospitalized once again to undergo 
in-hospital rehabilitation (6600 Euros per patient) [2, 14]. 
Social costs, indirect costs and those related to the loss of 
productivity of patients and their relatives were not com-
puted in this study.

Fig. 1  Flow chart showing the 
percentages used for the differ-
ent rehabilitative outcomes of 
fractured patients

                 Fractured patients (100%) are hospitalized  

              Ninety-five percent of patients are discharged alive from the hospitals 

13.5% of total patients       18.2% of total patients     63.3% of total patients 

undergo in hospital rehabilitation     become institutionalized    undergo home-based 

    after hospital discharge     rehabilitation 

10% of these patients become    63% of these institutionalized pts.   

institutionalized after in-hospital    undergo in-hospital rehabilitation 

rehabilitation      after having been institutionalized 

Within 6 months, the 13.2% of total patients who were already rehabilitated, undergo ambulatorial rehabilitation 

Fourty percent of these ambulatorial patients undergo again to in-hospital rehabilitation 
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Results

Tables 2, 3, and Fig. 2 show the annual number of hospi-
talizations and standardized hospitalization rates per each 
age group and gender (males and females). We recorded a 
total of 1,335,375 hospitalizations (women: 1,031,816; men: 
303,559) due to femoral neck fractures in people ≥ 65 years 
old between 2000 and 2014 passing from 73,493 to 94,525, 
with an overall increase of 28.62% over the 15-year period 
(females: + 25.1; males: + 41.2%). About 84.9% of total 
hip fractures were suffered by patients aged ≥ 75 years 
old. Direct hospitalization costs and rehabilitation costs 
increased from 343 to 457 million Euros and from 392 to 
504 million Euros from year 2000 to 2014, respectively. As 
reported in Table 4, overall costs of hip fractures raised from 
735 to 961 million Euros (+ 30.74% from 2000 to 2014).   

Hospitalizations due to hip fractures were: 73,493 in 
year 2000 (16,037 men and 57,456 women); 78,354 in 
year 2001 (16,869 men and 61,495 women); 80,804 in 
year 2002 (17,297 men and 63,507 women); 89,796 in 
year 2003 (19,720 men and 70,076 women); 90,753 in 
year 2004 (19,872 men and 70,881 women); 94,471 in 
year 2005 (20,909 men and 73,562 women); 86,154 in 
year 2006 (19,508 men and 66,646 women); 89,601 in 
year 2007 (20,054 men and 69,547 women); 92,532 in year 
2008 (21,097 men and 71,435 women); 93,169 (21,345 
men and 71,824 women) in year 2009; 92,549 (21,820 men 
and 70,729 women) in year 2010; 91,733 (21,950 men and 
69,783 women) in 2011; 93,325 in 2012 (22,139 men and 
71,186 women); 94,116 (22,299 men and 71,817 women) in 
2013; 94,525 (22,643 men and 71,882 women) in 2014. The 
incidence rate per 10,000 inhabitants in people aged 65–74 
passed from 29.8 in year 2000 to 25.3 in 2014 for women, 
and from 13.9 (year 2000) to 11.7 (2014) for men.

Discussion

The increase in the absolute number of hip fractures is due 
to a higher number of fractures occurred in people in the 
oldest age group. The higher increase in hospitalizations 
due to hip fractures was observed in men (+ 41.2% from 
2000 to 2014). About 84.9% (n = 1,133,538) of total hip 
fractures observed in people ≥ 65 years old over the entire 
15-year period were suffered by people aged ≥ 75 years 
old. Women aged ≥ 75 accounted for 66.43% (n = 887,123) 
of total fractures. This work updates the findings of our 
previous researches started in year 2000 [2, 10]. As 
showed in Fig. 2, we observed an overall increase of hip 
fractures both in men and in women aged 65 years old 
and over, with a peak in year 2005. This observation has 
already been deeply presented in our most recent work 
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[15] and has been documented to include people up to 
79 years of age. The possible explanation for that could be 
found by taking into account all the efforts made since year 
2000 by the scientific community in rising the awareness 
about prevention and treatment of osteoporosis.

Having found a continuous increase in the incidence of 
hip fractures among the oldest people (75 years old and over) 
confirms the dramatic impact of osteoporosis in the frame 
of increasing ageing of the Italian population. The improve-
ment of social standards and care led to a lengthening of life 
with an increase in the number of people over 75 in Italy, 
which represent the subjects at higher risk of fracture, as 
well as falls and low-energy trauma. The continuous increase 
and the figures of direct costs related to hip fractures in the 
elderly are consistent with International Osteoporosis Foun-
dation estimations concerning the overall incidence and 
costs of hip fractures in Italy and provide detailed informa-
tion regarding hospitalizations occurring in the elderly age 
groups [16, 17]. Furthermore, these results are consistent 

with the analyses we had already performed [2, 10] and with 
data from other European or non-European countries, where 
an increasing trend of hip fractures incidence and costs was 
shown [18–24].

A good knowledge of the real number of fractures is nec-
essary to set health prevention programs aimed at reducing 
the incidence of falls and following fractures as the number 
of people over 65 in all industrialized countries will con-
tinue to increase, with a remarkable burden on people and 
on the healthcare system, unless specific preventive strate-
gies will be adopted. Our data claim for preventive interven-
tions aimed to primary prevention of osteoporosis and to 
further reduce the incidence of hip fractures above all, as 
their consequences have a considerable impact on the elderly 
and their families in terms of reduced levels of health, loss 
of productivity and quality of life. A proper allocation of 
resources will allow to prescribe antifracture drugs in sub-
jects at higher risk of fracture (i.e., those presenting low 
BMD), including elderly men and not only women.

Conclusion

The number of hospital admissions for hip fractures in Italy 
is continuously increasing due to the fractures occurring in 
the oldest age groups. However, in people aged 65–74 years 
old, we observed a progressive reduction starting from year 
2006 both in men and women. Men were found to present a 
remarkable increase in the number of hospitalizations after 
75 years of age, despite representing a minor proportion of 
total hip fractures compared to women.

Acknowledgements The authors are grateful to the Department of 
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Generale del Sistema Informativo-Coordinamento e Sviluppo NSIS) 

Table 3  Number of hip fractures per 10000 inhabitants by age categories and sex between the years 2000 and 2014 (population data provided by 
the National Institute for Statistics for each examined year)

Age group 2000 2001 2002 2003 2004 2005 2006

M F M F M F M F M F M F M F

65–74 years old 13.9 29.8 14.2 29.7 14.2 30.4 13.8 33.5 16.8 35.2 16.2 34.8 13.1 27.1
 ≥ 75 years old 77.9 165.8 82.2 178.9 84.9 185.0 86.8 187.0 85.2 187.8 91.9 196.7 79.1 167.7

Age group 2007 2008 2009 2010 2011 2012 2013 2014

M F M F M F M F M F M F M F M F

65–74 years old 13.4 28.7 13.1 29.0 13.2 28.0 12.8 27.0 12.6 26.5 12.8 26.9 12.0 26.6 11.7 25.3
 ≥ 75 years old 78.4 169.8 81.2 171.3 79.9 169.9 80.2 164.9 78.8 159.9 79.0 163.3 77.5 161.7 75.7 157.9
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