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Abstract: This study aims to determine the annual incidence of proximal femoral fractures in Italy
in the period between 2001 and 2016 among older adults, and to describe the trends in the clinical
management of these cases. Data were retrieved from the National Hospital Discharge records
issued by the Italian Ministry of Health and from the Italian Institute for Statistics. The number of
hospitalizations increased between 2001 and 2016, while the age-adjusted yearly incidence decreased
from 832.2 per 100,000 individuals to 706.2. The median age was 83 years (IQR 78–88) with a large
majority of females (76.6%). The type of fracture varied with age in female subjects, with older women
more frequently reporting pertrochanteric fractures. Therapeutic strategies for the different types of
fracture depended on patients’ age. During the study years, improvements in fracture classification
and management strategies were observed, with a clear decreasing trend for non-operative solutions.
In conclusion, the number of proximal femur fractures in older adults is growing, even if at a lower
rate compared to population aging. The Italian surgical practice changed during the study period
towards the implementation of the most recent guidelines.

Keywords: hip fractures; epidemiology; internal fixation; hemiarthroplasty; fracture management

1. Introduction

Fractures of the proximal femur are common events in older adults that lead to
significant morbidity and disability [1]. In the absence of specific contra-indication, rapid
surgical treatment is advised, but the type of intervention may significantly vary based
on patient’s characteristics, and therefore indications are still disputed [1–3]. Recently,
total hip arthroplasty (THA) gained popularity, with guidelines suggesting this treatment
as the optimal treatment in active patients [4]. Nevertheless, internal fixation (IF) and
hemiarthroplasties (HA) are historically the most common surgical solutions, and they still
represent the most frequently applied treatments [5]. In specific cases, presenting significant
comorbidities, a non-operative management is considered [6]. Given the high incidence of
these fractures in subjects older than 65 years, and given the population-aging phenomenon,
the management of proximal femoral fractures represents an increasingly important topic
for national healthcare systems worldwide, as well as for the orthopedic community.
Several reports from different countries highlighted an increase in the total number of
proximal femoral fractures [7–15], even if the age-adjusted incidence is reported to be stable
or decreasing [8,16–22]. The choice of treatment and other aspects such as the time interval
between injury and surgery may significantly influence the clinical outcome [23–25], and
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thus the investigation of these topics would be of paramount importance for the future
planning of proximal femoral fractures management.

The present study aims to determine the annual incidence of proximal femoral frac-
tures in the older Italian population between 2001 and 2016, as well as to describe the trends
in the clinical management of these patients in order to provide a review of the past activity
and hints about possible future scenarios. Data were provided by the Italian Ministry of
Health. The dataset reported only index hospitalization for proximal femoral fracture, and
thus no additional information about the patients’ status, comorbidities and outcomes were
available. In addition, the ICD-9-CM codification (2015 version) was used. Since it does not
include a specific classification for displaced/non-displaced fracture and stable/unstable
fractures, this information was not included in the analysis.

2. Materials and Methods
2.1. Data Collection

The manuscript was prepared following STROBE guidelines [26]. Data were retrieved
from the National Hospital Discharge records (Scheda di Dimissione Ospedaliera, SDO)
issued between 2001 and 2016. These anonymous data were initially collected by the Italian
Ministry of Health and were then made available to the authors. The database includes
the following information: age, sex, length of the hospitalization, public or private reim-
bursement, primary and secondary diagnoses, and primary and secondary interventions.
A second database was used to retrieve data about the general population at the national
level; these data were obtained from the Italian National Institute for Statistics (ISTAT)
website [27]. These data report the total number of subjects living in Italy each year, with a
breakdown by age and gender. A reliability analysis was performed by the statistician in
charge of the analysis in regard to the hospitalization dataset: validity was evaluated by
checking the format and range of values for each variable, and no issues were identified.
Completeness was checked and all records contained the minimum entries to be considered
in the analysis. A duplicate search was performed to test the uniqueness of each record,
and no duplicates were found. The dataset provided by ISTAT respected the National
Institute Standard of Quality [28].

The inclusion criteria was hospitalization in Italy with a diagnosis of fractures of the
proximal femur, identified based on code 820.0–820.9 of the International Classification of
Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) between 2001 and 2016. The
exclusion criteria were the following: patients hospitalized in other countries, age <65 years
old, diagnosis of polytrauma and diagnosis of a late effect of fracture of the proximal femur
or lower extremity (ICD codes 905.3 and 905.4). A flow chart of the patient selection process
is reported in Figure 1.

2.2. Statistical Analysis

The analyses were performed using SAS software v9.4 (SAS Institute, Cary, NC,
USA). Data concerning categorical variables are reported as counts and percentages, while
continuous data are reported as median and interquartile range (IQR), unless otherwise
indicated. The raw incidence per year was calculated as the number of events divided
by the number of people living in Italy in the year of interest, and it was reported as the
relative frequency per 100,000 individuals. Age-adjusted incidence was calculated after
normalizing the year-specific population by age category. In particular, the sum of persons
at risk per year in each age category was divided by the total number of persons at risk
during the study period to obtain the mean weight of each age category in the analyzed
population. Then, the yearly age-specific incidence was calculated by dividing the number
of events in each age category by the correspondent number of people at risk per year.
This ratio was multiplied by the weight of the age category in the overall population, and
then the sum of the numbers obtained for each age category was calculated to obtain the
year-specific age-adjusted incidence. Supplementary Table S1 reports the numbers and
calculations. Differences among proportions were assessed using either Fisher’s exact
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test or the proportion trend test. Linear regression was used to evaluate the trend in total
number of events during the study years.
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Figure 1. Flow chart of patients’ selection process.

3. Results
3.1. Total Number and Incidence of Hospitalizations in the Analyzed Period

In the analyzed period, 1,490,142 hospitalizations for the diagnosis of proximal femoral
fracture were recorded among the +65 y/o Italian population, with an overall incidence
of 769.7 events per 100,000 person-years. The total number of hospitalizations showed an
increasing trend between 2001 and 2016 from 81,648 to 100,998 (Figure 2). This increase was
linear (R2 = 0.899), with a mean increase (slope) of 1261 events per year (CI95%: 1019–1503).
On the other hand, the raw incidence slightly decreased between 2001 and 2016, from 766
to 755 events per 100,000 person-years, with a peak of 800 in 2008. Interestingly, in the
same time-period, the age-adjusted yearly incidence showed a significantly decreasing
trend (p < 0.001) from 832 hospitalizations per 100,000 individuals in 2001 to 707 in 2016.
(Figure 2). The median age of patients hospitalized with a diagnosis of proximal femoral
fracture was 83 years (IQR 78–88). Indeed, the incidence of this diagnosis exponentially
increased with age, from 145.3 events per 100,000 person-years among patients aged
65–69 years old up to 3563 in subjects aged 95–99 y/o. The vast majority of subjects,
1,141,716 (76.6%), were females (Table 1).
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Figure 2. Left y-axis: raw incidence and age-adjusted incidence (events/100,000 adults >65 y/o) of
hospitalization for proximal femoral fracture per year. Right y-axis: total number of fractures of the
proximal femur per year.

Table 1. Patients’ demographics.

Males Females Total

Events 348,426 (23.4%) 1,141,716 (76.6%) 1,490,142
Age, years (Median, IQR) 82 (77–87) 83 (78–88) 83 (78–88)

3.2. Type of Fracture Differs Based on Gender and Age

Closed pertrochanteric fractures (icd9 code 820.2x) were the most frequently observed,
representing 51.1% of the total events, especially a closed fracture of the trochanteric
section of the neck of the femur (code 820.20, 34.2% of total events). Closed transcervical
fractures were observed in 33.1% of the analyzed hospitalizations, with code 820.01 (closed
upper transcervical fracture) the most frequent among the intracapsular fractures (14.3%
of total events). Open fractures accounted for only 1.7% of events (0.8% transcervical,
0.9 pertrochanteric). The total number and frequency of the different types of fractures in
the dataset are reported in Table 2.

The types of fractures are evenly distributed among the different age classes for male
patients, while age is significantly associated with the type of fractures in female subjects.
In particular, transcervical fractures are more frequent in younger females (41.5% among
the 65–69 y/o and 27.6%), while older women experience pertrochanteric fractures at a
higher rate (59.3% in the 99+ y/o category vs. 39.7% in 65–69 y/o) (Figure 3). Complete
data are reported in Supplementary Table S2.

During the 15 years of interest, a constant decreasing trend for “unspecified” fractures
was observed, starting from 25.2% of cases in 2001 to 11.8% in 2016. At the same time,
increases in specific diagnoses were observed, in particular for what concern upper transcer-
vical fractures (820.01), from 6.2% to 15.6%. Notably, closed basicervical fractures steadily
decreased during the study years (11.3% in 2001, 5.8% in 2016) (Supplementary Table S2).



Int. J. Environ. Res. Public Health 2022, 19, 16985 5 of 12

Table 2. Specific diagnosis per year.

820.01 820.02 820.03 820.11 820.12 820.13 820.20 820.21 820.22 820.30 820.31 820.32 Unspecified

2001 5091 (6.2%) 6583 (8.1%) 9206 (11.3%) 78 (0.1%) 324 (0.4%) 348 (0.4%) 25,643 (31.4%) 10,149 (12.4%) 2909 (3.6%) 345 (0.4%) 219 (0.3%) 211 (0.3%) 20,542 (25.2%)
2002 7855 (9.4%) 8186 (9.8%) 9551 (11.4%) 69 (0.1%) 296 (0.4%) 298 (0.4%) 26,478 (31.6%) 10,512 (12.5%) 3473 (4.1%) 257 (0.3%) 138 (0.2%) 202 (0.2%) 16,448 (19.6%)
2003 10,345 (12.2%) 8559 (10.1%) 8643 (10.2%) 35 (0%) 269 (0.3%) 267 (0.3%) 28,361 (33.5%) 9557 (11.3%) 3774 (4.5%) 240 (0.3%) 110 (0.1%) 129 (0.2%) 14,250 (16.9%)
2004 11,445 (13.4%) 8868 (10.4%) 8303 (9.7%) 42 (0%) 248 (0.3%) 228 (0.3%) 29,277 (34.3%) 9016 (10.5%) 4019 (4.7%) 229 (0.3%) 120 (0.1%) 154 (0.2%) 13,512 (15.8%)
2005 12,965 (14.4%) 9717 (10.8%) 8345 (9.3%) 52 (0.1%) 249 (0.3%) 206 (0.2%) 30,535 (34%) 9539 (10.6%) 4275 (4.8%) 314 (0.3%) 145 (0.2%) 147 (0.2%) 13,406 (14.9%)
2006 13,490 (14.8%) 9697 (10.7%) 8103 (8.9%) 35 (0%) 198 (0.2%) 209 (0.2%) 31,438 (34.5%) 9667 (10.6%) 4569 (5%) 271 (0.3%) 211 (0.2%) 158 (0.2%) 12,991 (14.3%)
2007 13,855 (14.9%) 10,107 (10.8%) 7724 (8.3%) 51 (0.1%) 253 (0.3%) 254 (0.3%) 32,344 (34.7%) 10,161 (10.9%) 5101 (5.5%) 305 (0.3%) 231 (0.2%) 171 (0.2%) 12,703 (13.6%)
2008 13,978 (14.4%) 10,269 (10.6%) 7961 (8.2%) 49 (0.1%) 302 (0.3%) 321 (0.3%) 33,799 (34.9%) 10,741 (11.1%) 5173 (5.3%) 369 (0.4%) 266 (0.3%) 188 (0.2%) 13,323 (13.8%)
2009 14,038 (14.4%) 10,518 (10,8%) 7432 (7.6%) 45 (0%) 360 (0.4%) 251 (0.3%) 34,103 (35.1%) 11,352 (11.7%) 5369 (5.5%) 433 (0.4%) 309 (0.3%) 185 (0.2%) 12,786 (13.2%)
2010 14,771 (15.3%) 11,005 (11.4%) 6871 (7.1%) 76 (0.1%) 413 (0.4%) 186 (0.2%) 34,333 (35.6%) 10,657 (11%) 5596 (5.8%) 396 (0.4%) 312 (0.3%) 153 (0.2%) 11,704 (12.1%)
2011 15,075 (15.9%) 10,964 (11.6%) 6685 (7.1%) 117 (0.1%) 435 (0.5%) 165 (0.2%) 33,158 (35%) 10,583 (11.2%) 5457 (5.8%) 312 (0.3%) 357 (0.4%) 165 (0.2%) 11,225 (11.9%)
2012 15,512 (15.9%) 10,739 (11%) 6671 (6.8%) 144 (0.1%) 534 (0.5%) 198 (0.2%) 34,192 (35%) 11,737 (12%) 5400 (5.5%) 306 (0.3%) 393 (0.4%) 185 (0.2%) 11,593 (11.9%)
2013 15,733 (16.2%) 11,360 (11.7%) 6297 (6.5%) 170 (0.2%) 556 (0.6%) 160 (0.2%) 33,698 (34.6%) 11,988 (12.3%) 5386 (5.5%) 332 (0.3%) 361 (0.4%) 146 (0.1%) 11,214 (11.5%)
2014 16,177 (16.5%) 11,238 (11.4%) 6155 (6.3%) 109 (0.1%) 717 (0.7%) 176 (0.2%) 33,930 (34.5%) 11,966 (12.2%) 5511 (5.6%) 301 (0.3%) 523 (0.5%) 172 (0.2%) 11,322 (11.5%)
2015 16,430 (16.2%) 11,677 (11.5%) 6051 (6%) 144 (0.1%) 808 (0.8%) 234 (0.2%) 34,033 (33.6%) 13,152 (13%) 5939 (5.9%) 370 (0.4%) 564 (0.6%) 208 (0.2%) 11,538 (11.4%)
2016 15,748 (15.6%) 11,760 (11.6%) 5867 (5.8%) 242 (0.2%) 809 (0.8%) 283 (0.3%) 34,177 (33.8%) 13,338 (13.2%) 5620 (5.6%) 419 (0.4%) 594 (0.6%) 239 (0.2%) 11,902 (11.8%)

Data are reported as absolute frequency and row percentage for each year: 820.01, closed upper transcervical fracture; 820.02, closed midcervical fracture; 820.03, closed basicervical
fracture; 820.11, open upper transcervical fracture; 820.12, open midcervical fracture; 820.13, basicervical fracture; 820.20, closed trochanteric fracture; 820.21, closed intratrochanteric
fracture; 820.22, closed subtrochanteric fracture; 820.30, open trochanteric fracture; 820.31, opem intratrochanteric fracture; 820.32, open subtrochanteric fracture.
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3.3. Fracture Management in Different Patients and Types of Fracture

A total of 20.3 % of hospitalizations for proximal femoral fracture were not associated
with surgeries or reductions.

Transcervical fractures (open or closed) were more frequently treated by HA (49.7% of
cases) or THA (17.5%) compared to open or closed reduction with internal fixation (14.5%).
Specifically, basicervical fractures were treated by HA and THA less frequently compared
to upper cervical and midcervical fractures, while reduction with internal fixation or non-
surgical management were applied more frequently. HA was performed more frequently
in older individuals (>55.0% in subjects >80 years old vs. 20.0% in 65–69 y/o), while the
contrary was observed for THA (41.7% in 65–69 y/o, <10.0% above 85 y/o).

Pertrochanteric fractures were frequently treated with an open or closed reduction
with internal fixation (75.7% of cases), with HA and THA representing rare treatment
choices (2.0% and 0.9%, respectively). Differences were observed in the management of
intratrochanteric fractures compared to trochanteric and subtrochanteric fractures, with a
higher frequency of closed reduction with internal fixation (22.4% vs. 11.5% and 11.6%, re-
spectively) and a lower frequency of open reduction with internal fixation (55.4% vs. 63.3%
and 67.4%, respectively). Table 3 reports the absolute and relative frequency of each man-
agement strategy for the different types of fractures. Younger patients underwent closed
reduction with internal fixation less frequently than older subjects (12.4% in 65–69 y/o, up
to 16.4% in +99 y/o). Open reduction with internal fixation showed a similar frequency
among different age categories. Figure 4 shows the treatment choices in different age classes
and type of fractures.

Gender does not influence the treatment choice, even if a higher percentage of non-
surgical treatment was recorded for males compared to females, independently from
the type of fracture. Supplementary Table S3 reports the specific frequencies of surgical
treatment in different age categories and types of fractures. Reductions without fixation are
rare treatment choices, reported with a frequency <1%.
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Table 3. Type of fracture and therapeutic strategy.

HA THA CRwIF CRw/oIF ORwIF ORw/oIF Other Non-Surgical

82,001 117,300
(55.2%) 43,928 (20.7%) 2706 (1.3%) 394 (0.2%) 14,297 (6.7%) 18 (0%) 1491 (0.7%) 32,374 (15.2%)

82,002 85,760 (53.2%) 30,232 (18.7%) 4963 (3.1%) 271 (0.2%) 13,817 (8.6%) 28 (0%) 1414 (0.9%) 24,762 (15.4%)
82,003 42,792 (35.7%) 12,651 (10.6%) 6220 (5.2%) 822 (0.7%) 29,366 (24.5%) 61 (0.1%) 1643 (1.4%) 26,310 (21.9%)
82,011 694 (47.6%) 194 (13.3%) 52 (3.6%) 2 (0.1%) 188 (12.9%) 1 (0.1%) 27 (1.9%) 300 (20.6%)
82,012 3727 (55%) 1095 (16.2%) 366 (5.4%) 18 (0.3%) 444 (6.6%) 0 (0%) 60 (0.9%) 1061 (15.7%)
82,013 954 (25.2%) 346 (9.1%) 269 (7.1%) 18 (0.5%) 578 (15.3%) 2 (0.1%) 38 (1%) 1579 (41.7%)
82,020 10,670 (2.1%) 4724 (0.9%) 58,525 (11.5%) 2542 (0.5%) 322,283 (63.3%) 452 (0.1%) 12,134 (2.4%) 98,169 (19.3%)
82,021 2892 (1.7%) 1057 (0.6%) 39,046 (22.4%) 656 (0.4%) 96,433 (55.4%) 154 (0.1%) 3059 (1.8%) 30,818 (17.7%)
82,022 1650 (2.1%) 769 (1%) 8967 (11.6%) 374 (0.5%) 52,284 (67.4%) 67 (0.1%) 1747 (2.3%) 11,713 (15.1%)
82,030 231 (4.4%) 95 (1.8%) 565 (10.9%) 21 (0.4%) 2108 (40.5%) 5 (0.1%) 186 (3.6%) 1988 (38.2%)
82,031 81 (1.7%) 43 (0.9%) 1164 (24%) 99 (2%) 2634 (54.3%) 9 (0.2%) 104 (2.1%) 719 (14.8%)
82,032 56 (2%) 41 (1.5%) 458 (16.3%) 18 (0.6%) 1332 (47.4%) 10 (0.4%) 86 (3.1%) 812 (28.9%)

unspecified 79,621 (37.8%) 26,885 (12.8%) 8113 (3.9%) 683 (0.3%) 20,301 (9.6%) 114 (0.1%) 2654 (1.3%) 72,088 (34.3%)

Data are reported as absolute frequency and row percentage for each type of fracture: 82,001, closed upper
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3.4. Trends in Treatment Strategies during Study Years

During the 15 study years, changes in the management choices were observed for
both pertrochanteric and transcervical fractures. Age-adjusted estimations were obtained
in order to account for the variability in treatment choice among patients of different age,
and are expressed as treatments per 100 events. While HA was the main choice for the
treatment of transcervical fractures in the whole period, its application slightly increased
from 46.3 to 51.7 between 2001 and 2016. The same was observed for THA, increasing from
13.2 to 19.1. Conversely, other solutions, including closed and open reduction with internal
fixation or non-surgical management, decreased during the study years (Figure 5A).
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Considering pertrochanteric fractures, an increasing trend was observed in the in-
cidence of open reduction with internal fixation, starting from 54.3 surgeries in 2001 to
64.6 surgeries per 100 events in 2016. Again non-surgical solutions dropped from 21.2 in
2001 to 14.5 choices per 100 events in 2016, while closed reduction with internal fixation
remained similar between the first and last study years (2001:16.6; 2016:17.3) with a re-
duction observed between 2002 and 2009 with an incidence of less than 12.0 surgeries per
100 pertrochanteric fractures. HA and THA were already rare in 2001 and their incidence
in this type of fracture further reduced during the study years (Figure 5B). Supplementary
Table S4 reports the incidence of each treatment over the study period.

3.5. Length of Hospitalization

The length of hospitalization showed a median of 12 days, with an interquartile range
of 9–18 days. A progressive reduction in this parameter was observed in the median length
of hospitalization from 14 (IQR: 9–20) days in 2001 to 11 (8–16) days in 2016. Similar
hospitalization lengths were observed in males (12, IQR 8–19) and females (12, IQR 9–19)
and in different age classes, with a minimum median of 11 (IQR 7–16) in patients older
than 99 y/o and a maximum of 13 (IQR 9–18) in patients 74–84 y/o. Again, no differences
were observed between pertrochanteric and transcervical fractures, with medians equal to
12 days in both cases and slightly different IQR (8–18 and 9–17, respectively).

3.6. Associated Diagnosis

The most frequent associated diagnoses reported for these hospitalization were acute
posthemorrhagic anemia (19.7%), hypertension (17.5%), heart disease (8.9%) and diabetes
(8.3%). Table 4 reports the demographic data in detail. In general, acute posthemorragic
anemia, hypertension and osteoporosis were more frequent among female subjects, while
heart, respiratory and Parkinson’s diseases were more frequent among males.

Table 4. Diagnosis associated with proximal femoral fractures.

Associated Diagnosis

Acute
Posthemorrhagic

Anemia
16.3% 20.7% 19.7%

Hypertension 14.9% 18.2% 17.5%
Heart Disease 11.3% 8.2% 8.9%

Diabetes 8.3% 8.3% 8.3%
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Table 4. Cont.

Associated Diagnosis

Dementia 5.7% 5.8% 5.8%
Respiratory Disease 7.0% 2.8% 3.8%

Osteoporosis 1.1% 2.3% 2.1%
Parkinson Disease 2.7% 1.4% 1.6%

4. Discussion

The present study shows that proximal femoral fractures in Italy are increasing in
number and that the choice for operative solutions became more frequent over non-surgical
management between 2001 and 2016.

The increase in total numbers of proximal femoral fractures appears strictly related
to the population ageing, since the age-adjusted incidence has decreased in the same
period. This appears to be a common phenomenon worldwide [8,16], possibly due to the
reduction in post-fracture mortality rate, as well as the implementation of policies aimed
at preventing osteoporosis [22,29–32]. Nevertheless, the increase in the overall number
of fractures suggests that the magnitude of this decrease is insufficient to compensate for
the effect of population ageing [11,33]. Indeed, the increase in the absolute numbers of
proximal femoral fractures, as well as the higher incidence of these events in females and
older subjects, are consistent with the evidence provided by several authors from different
countries [7,9,10,12,13,15,34]. The present study confirms these findings in a larger cohort
(entire Italian population) and considers a longer time-period (16 years) compared to most
of the previous studies.

During the study period, an increasing trend towards the use of surgical solutions
has been observed in both pertrochanteric and transcervical fractures. In addition, the
incidence of specific surgeries (hemi- and total arthroplasties for transcervical fractures
and closed/open reduction with internal fixation for pertrochanteric fractures) grew over
time, suggesting an optimization of management strategies towards the adherence to the
most recent guidelines [35]. Indeed, the growing incidence of THA observed in Italy for
the treatment of transcervical fractures is consistent with reports from Canada, Australia,
South Korea, Finland and the United States [36–41]. The use of THA is recommended
by the AAOS practical guidelines [35], even if it does not provide advantages compared
to HA in older patients [42]. Nevertheless, this mainly applies to relatively younger and
healthy patients thus limiting its use [43]. In the Italian cohort, THA was the main treatment
choice in subjects younger than 74 years old for transcervical fractures. Aside from the
type of fracture and the age of the patient, it should be considered that the management
of proximal femoral fractures may depend on external factors, such as the surgeon’s
specific expertise, the volumes of specific procedures usually performed at the hospital and
insurance, with patients with private insurance undergoing THA more frequently than
those without [44,45].

The length of hospitalization progressively decreased during the study period. This
could be due to the effects of two distinct policies, one focused on cost reduction and
shortening post-operative hospitalization [46], and the other aimed at reducing the time
between hospitalization and surgery. A reduced time to surgery provides better results
in terms of survival and clinical outcomes [47,48], while the reduced hospitalization time
after surgery did not produce negative effects on post-operative mortality rate [49]. Unfor-
tunately, no data were available regarding the time interval between hospitalization and
surgery in the analyzed cohort, and thus we cannot confirm the effect of this parameter on
total hospitalization length in the Italian cohort. The same decreasing trend in the length
of hospitalization has been reported by other authors, suggesting the existence of a global
trend [49,50].

Given the high median age of patients, severe co-morbidities are frequent in patients
suffering from proximal femoral fractures. In our cohort, hypertension, heart disease and
diabetes were frequent associate diagnoses, while the high incidence of post-hemorrhagic
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anemia may represent a direct consequence of the injury and/or the treatment. The
frequency of these pathologies is comparable to that observed in similar patients from
Denmark, where these associated diagnoses were also identified as risk factors for 1-year
mortality after hospitalization for proximal femoral fracture [49]. A relevant percentage of
patients (5.8%) was affected by dementia or Alzheimer disease, conditions that are known
to require special attention [51]. Osteoporosis appears to be under-diagnosed in this cohort,
possibly due to a lack of interest in reporting this associated diagnosis from the perspective
of the healthcare providers.

Interestingly, the “unspecified” type of fracture decreased significantly during the time
period, and this is suggestive of improvements in diagnostic techniques over time [52,53].
In addition, the rate of basicervical fractures, whose diagnosis is often difficult [54], dropped
from 11.3% in 2001 to 5.8% in 2016, and this is possibly an indicator of a decreased rate of
the misdiagnosis of upper perthrocanteric fractures as basicervical fractures. This possible
bias should be considered when comparing a series of cases between different decades.

The present study has limitations. The main limitation is the reliance on adminis-
trative data, not allowing for the evaluation of outcomes such as mortality and relapses,
and accounting for a certain amount of missing information, as confirmed by the large
percentage of the unspecified type of fracture observed in the sample, especially in the
early 2000s. Unfortunately, the ICD-9 classification used in the dataset (2015 version) does
not distinguish between displaced and non-displaced fractures, thus limiting the descrip-
tion of these fracture types’ incidence and management. In addition, the dataset contains
only index hospitalizations and, thus, the associated diagnosis is not representative of
comorbidities, since their inclusion in the records is at the discretion of the operator.

5. Conclusions

In conclusion, the number of fractures of the proximal femur in older adults grew in
the analyzed period, even if at a lower rate compared to what would be expected based on
the increase in population age. The surgical approach changed during the study period
following the implementation of up-to-date guidelines.
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