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Predictors of Prolonged Hospitalization and In-Hospital
Mortality After Hip Fracture: A Retrospective Study on
Discharge Registry
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Abstract

Background. Hip fracture injury is one of the principal health problems affecting the elderly. Patients
reporting hip fractures often show relevant comorbidities leading to prolonged hospital stay, significant
complications and higher mortality rates. This study aims to assess the risk factors associated with prolonged
hospitalization after hip fracture, in-hospital mortality and transfers to other facilities.

Study design. Retrospective cross-sectional study.

Methods. The study considered all admissions performed between 2006 and 2015 in Abruzzo region, Italy.
Logistic regression analyses were performed to evaluate odds ratios for each risk factor as predictor of
in-hospital mortality, length of stay, and transfer to other facilities.

Results. Age over 85 (OR=5.38) and cancer (OR=3.62) were identified as the strongest risk predictors for
in hospital mortality; diabetes (OR=2.24) and heart failure (OR=1.57) were identified as predictors of
prolonged length of stay and age over 85 (OR=1.38) and atrial fibrillation (OR=1.69) were identified as
predictors of transfer to other facilities.

Conclusions. With the rising incidence of hip fractures, identification of modifiable factors may help to
reduce morbidity and mortality.
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Introduction

Hip fracture injury is one of the most
serious health care problems affecting the
elderly (1). Increased life expectancy in
old age has led to an increased incidence of
fractures at the proximal end of the femur
in aging people (1, 2). Patients reporting
hip fractures often suffer from pre-existing
impaired mobility and show relevant
comorbidities leading to prolonged hospital
stays, significant complications, and higher
mortality rates (2). Particularly old age, male
gender and more than two comorbidities are
known risk factors for in-hospital mortality
(3, 4).

Furthermore, 30% of hip fractured
patients are estimated to become permanently
disabled, while 80% are unable to perform
independently activities of daily living after
the fracture has occurred (5).

Italy shows one of the highest life
expectancies in the world and outcomes
after hip fracture in the Italian population
are similar to those of other industrialized
countries (6). Despite a decrease in the
incidence of hip fracture (from 22.9 to
20.1 per 10,000 inhabitants between 2007
and 2014) (7), Italian healthcare finances
have faced several challenges, such as the
declining birthrate, population aging, and
the increasing of healthcare costs (8).

In response, the Italian government has
developed policies aiming at the reduction
of healthcare costs, specifically linked to the
excessive length of stay (LOS) in acute care
hospitals. The reduction of LOS was recently
obtained for fractured patients with the fast
discharge from acute care to long-term
care and rehabilitation (9). The objective of
reducing healthcare cost and improving care
of elderly patients with hip fracture, needs
a deeper understanding of the phenomenon
and its associated risk factors.

The aim of this study was to assess
the risk factors associated with prolonged
hospitalization, in-hospital mortality and
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need of transfer to long term facilities among
patients with hip fracture.

Methods

The study considered all hospital
admissions performed between January 1,
2006 and December 31, 2015 in Abruzzo,
a region of central Italy counting over 1.3
million inhabitants. Twenty-nine hospitals
(18 public hospitals and 11 private clinics)
are located in the region. Data were collected
from all hospital discharge records (HDRs)
using the hospital information system that
includes information about the demographic
characteristics of patients, a Diagnosis
Related Group code (DRG, grouped in 25
Major Diagnostic Categories - MDC) used
to classify the admission, and a maximum
of 6 diagnoses (one principal diagnosis
and up to 5 secondary diagnosis) and 6
procedures (one principal procedure and
up to 5 secondary procedures) performed
during the hospitalization, coded as per
the International Classification of Disease,
9th Revision, Clinical Modification (ICD-
9-CM). Hospital records containing the
codes 820.0-820.9 (hip fracture) as the
principal diagnosis or secondary diagnosis
was considered for the analysis. Patients
with polytrauma were excluded from the
analysis.

The following variables were also
collected: age, LOS, gender, mode
of admission and mode of discharge.
Additionally, the most frequent patients’
comorbidities, with a prevalence of 1.5% at
least, were identified using the ICD-9-CM
codes: malignant cancer (140-208, V10.46),
prior myocardial infarction (412), atrial
fibrillation (427.31), dementia (290, 331),
COPD (491.20-22), diabetes (250), kidney
disease (582-3, 585-6, 588, V42.0, V45.1,
V56.x), hepatic disease (571-2), congestive
heart failure (402.01,402.11,402.91, 404.01,
404.03, 404.11, 404.93 425, 428, 429.3).
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Ethical Approval

This research has been approved by the
IRB of the authors’ affiliated institutions.
The study was conducted in conformity
with the regulations on data management
of our Region and the Law on privacy.
Data were encrypted prior to the analysis
at the regional statistical office, where each
patient was assigned a unique identifier. This
identifier eliminates the possibility to trace
the patient’s identity.

Statistical Analysis

Continuous variables were summarized
as median and interquartile range (IQR).
Categorical variables were summarized as
frequencies and percentages. Univariate and
multivariate logistic regression analyses were
performed to evaluate crude and adjusted
odds ratios (ORs) with 95% confidence
intervals (95% CI) for each comorbidity as
predictor of in-hospital mortality, of LOS,
and of transfer to other facilities. Prolonged
LOS was identified as LOS of 14 days or
more, corresponding to the upper quartile
of the distribution. Multivariate models were
adjusted for all comorbidities. Patients who
died during hospitalization (187 patients,
21.3%) were excluded from prolonged
LOS analysis. Age and gender were also
included into account as covariate. For
all analyses, a p<0.05 was considered as
statistically significant. Statistical analysis
was performed using IBM SPSS Statistics
v20.0 software (SPSS Inc. Chicago, Illinois,
USA).

Results

Characteristics of Hospital Admissions for
Hip Fracture

Over the study period, 23,075 patients
were admitted and received surgery for hip
fracture. Their age (median and IQR) was
80.5 (69.8-89.8) and 16,749 were female
(72.6%). Most of the admissions were
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Table 1 - Patients’ Characteristics
n=23,075 N (%)
Age
<65 1840 (8.0)
65-85 11721 (50.8)
>85 9501 (41.2)
Gender
Male 6326 (27.4)
Female 16749 (72.6)
Admission

Emergency Room 21484 (93.1)

Planned 1543 (6.7)
Other 48 (0.2)
Discharge

At Home 15439 (66.9)

Rehabilitation Facilities/Long 3740 (16.3)
term care facilities

Transferred to Different Ward 1813 (7.9)
Death 878 (3.8)
Other 1205 (5.1)
Lenght of Stay Median (IQR) 11 (8-14)

performed under emergency conditions
(21,484 cases, 93.1%) and occurred in public
hospitals (20,986 cases, 90.9%). The median
length of stay was 11 days (IQR 8-14).
During the hospital stay, 878 patients (3.8%)
died. After the first hospitalization, 3,740
patients (16.3%) were transferred to other
institutions for long-term care/rehabilitation.
1,782 fractured patients (7.7%) did not
received any surgery.

All the characteristics of hospital
admissions for hip fracture are reported in
Table 1. Diabetes was the most frequent
comorbidity (8.2%), followed by dementia
(2.7%), and atrial fibrillation (2.3%).

Predictors of In-Hospital Mortality
Overall, the in-patient mortality rate was
3.8%. Logistic regression analysis (Table 2)
identified heart failure (OR=7.82, 95% CI
6.66-9.68), age over 85 years (OR=5.38,95%
CI 3.33-8.88), malignant cancer (OR=3.62,
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95% C12.41-5.55) and previous myocardial
infarction (OR=3.11, 95% CI 2.04-4.69)
as main predictors of in-hospital mortality.
Atrial fibrillation, COPD, kidney disease,
and hepatic disease were also independently
associated with in-hospital mortality.

Predictors of Prolonged Length of Stay

Overall, 5,482 patients (23.8%) were
hospitalized for at least 14 days. Logistic
regression analyses (Table 3) identified
diabetes (OR=2.24,95% CI 1.87-2.67), and
heart failure (OR=1.57, 95% CI 1.28-1.89)
as the main predictors of prolonged length
of stay.

Predictors of Transfer to Other Facilities

Overall, 3,241 patients (14.0%) were
transferred to other facilities: most of them
were referred to rehabilitation facilities
(1928 cases, 8.4%), and the rest to long term
care facilities. Logistic regression analysis
(Table 4) identified being over 85 years of
age (OR=1.38, 95% CI 1.18-1.64), atrial
fibrillation (OR=1.69 95% CI 1.35-2.06),
and been admitted in a public hospital
(OR=2.90, 95% CI 1.99-3.50) as main
predictors of the transfer to other facilities.
A LOS>14 days was associated with a lower
likelihood of being transferred (OR=0.83,
95% CI 0.78-0.93).

Discussion

It is well known that hip fracture mainly
affects patients over 65 years of age (1,
2). In our study, most of the patients were
over 65 (93.0%), confirming hip fracture
as a disease typical of the elderly, affecting
subjects belonging to a specific age class
(10). Despite in Italy the burden of hip
fracture shows a decreasing trend in all the
age groups, the number of hospitalizations
for hip fractures is still increasing, due to
the fractures occurring in people =85 years
old (7, 11). The high proportion of geriatric
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patients can explain the great prevalence of
multimorbidity, causing substantial costs in
terms of in-hospital mortality, of prolonged
LOS, and leading to admissions to different
kinds of facilities or wards (12). Despite
females were more frequently affected from
hip fracture (72.6%), it did not resulted as
a significant risk-factor for all the study
outcomes.

We documented an In-hospital mortality
rate of 3.8%, in line with other studies (3, 4,
13). HF, aging over 85, a previous myocardial
infarction and malignant cancer were the
strongest predictors of in-hospital mortality.
These results are in line with the findings of
Frost et al (14). The prevalence of HF in the
community increased with advancing age
(15), and despite the ACC/AHA preoperative
cardiac evaluation guidelines classify
orthopedic procedures as “intermediate risk”
(16), in-hospital mortality after hip fracture
remains high (17). Surgical procedures have
an important impact on patient cardiovascular
balance, so HF needs to be considered
as a significant risk factor for in-hospital
mortality, despite recent guidelines do not
take it in consideration. For this reason ACC
preoperative cardiac evaluation guidelines
actually may not be applied to the frail
population undergoing hip fracture repair
(17). In addition a opie+aimeta-analysis
(18) had previously examined pre-operative
indicators for mortality after hip fracture,
confirming aging over 85 as a predictor.
Besides, Diamantopulos et al. (19) identified
cancer as a mortality risk factor as well
as kidney disease and atrial fibrillation,
confirming the findings of Neuhaun et al.
(20) and Pérez-Séez et al. (21).

In our study, heart failure also resulted
to be a risk factor for prolonged LOS,
confirming previous findings by Cullen et
al. (17). In fact, fracture or surgery may
probably aggravate the disease in patients
with mild/moderate heart failure, causing
immediate readmission or prolonged LOS
during the hospitalization for hip fracture.
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Both diabetes and kidney disease resulted
to be predictors of prolonged LOS, as
documented in the recent literature (22,
23). In fact, hip fracture mainly affects the
elderly’ mild kidney disease: an acute event
such as hip fracture exposes patients to a
worsening of the preexisting kidney disease,
swelling the risk of mortality up to one year
after the fracture (24). In addition, diabetes
has an important impact on postoperative
care: slower recovery of the surgical wound,
higher risk of infection and poor metabolic
control - due to surgical procedure or drugs -
can lead to prolonged LOS. A focus on tight
perioperative glycemic control can better
improve postoperative and post-discharge
outcomes of surgical patients (25).

The analyses of discharge have revealed
that elderly patients affected by diabetes,
atrial fibrillation, or dementia were those most
frequently transferred to other healthcare
facilities. By contrast, a prolonged LOS
associated with lower likelihood of being
transferred to other facilities: in fact, acute
diseases occurring during the admission
often needed a prolonged LOS to be
resolved. In addition, patients with chronic
and not healable diseases, as cardiovascular
disease, diabetes or dementia, were rapidly
referred to other healthcare structures. As
previously described by Vochteloo et al.
(26) in a Netherlands sample, Dementia
was a strong predictor of discharge in
other facilities. The main reason could be
the previous source of the patients: often,
geriatric patients with dementia are already
admitted to healthcare facilities. On the other
hand, hip fracture could lead to cognitive
decompensation in geriatric patients; this
can make homecare problematic, thus
leading to the choice of alternative post-
discharge options. In addition, after an acute
event, chronic diseases require a prolonged
treatment in a safe healthcare setting, in
order to obtain stabilization.

Currently, few prediction scores for
discharge location after admission following
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a hip fracture are available (26-28). The great
part of these models are old, based on small
patient series and on different population
than Italian. When comparing studies from
different countries, one must be aware of
various possible disturbing factors. First,
there are large differences between countries
in type of housing and traditions for homes
for the elderly. Second, as for the location and
timing of discharge from the hospital, large
local, national and international differences
exist between discharge directly to home or
to temporary rehabilitation units (26).

Strengths and limitations

The major strength of our study is
represented by the large number of patients
evaluated, making the study results very robust.
Furthermore, the study sample included all
the residents of the Abruzzo region, making
the results highly generalizable. Despite
these results are in line with prior literature,
this is the first study of this kind performed
in Italy. The study also has limitations. First,
the identification of diagnosis is based on
ICD-9-CM codes, that does not take into
account the severity of the conditions.
Second, the use of administrative data may
be limited by the reliability of certain types
of information such as drugs therapy, clinical
information (such as stability of fracture and
mobility before fracture), and prior history
of fractures cannot be obtained. Particularly,
known morbidity risk factors, as ASA score
or operative time, were missing. Third, HDR
does not report the time of the admission
(hour and minutes) and surgery, so it is not
possible to take into account the surgery over
48 hours from the admission as risk factor.
Additionally, information on out-of-hospital
mortality could not be assessed. Finally,
the true prevalence of some comorbid
conditions could be underestimated, due to
underreporting of their codes in the hospital
discharge registry.
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Conclusions

Over recent years, risk-adjusted mortality
measures have been increasingly used as
indicators of quality of care, but no studies
were performed in the Italian setting, where
the life expectancy is high. In this study,
risk factors associated to prolonged LOS
and mortality were identified, allowing to
identify frail patients that need specific
care, and to focus on particular conditions
that can be worsened by the fracture event.
Highlighting risk factors associated to in-
hospital mortality and prolonged LOS in
patients with hip fracture, will implement
clinical and prevention strategies in order
to reduce adverse outcomes rates. The next
step will be the development of prognostic
tool, based on discharge registry, aiming the
benchmarking hospital performances.
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Riassunto

Fattori predittivi di ospedalizzazione prolungata e
mortalita intraospedaliera dopo frattura d’anca:
studio retrospettivo sulle schede di dimissione
ospedaliera

Background. La frattura di anca ¢ uno dei principali
problemi di salute che colpisce gli anziani. I pazienti che
subiscono una frattura di anca spesso hanno rilevanti co-
morbosita che causano prolungata degenza ospedaliera,
significative complicanze e aumentata mortalita. Questo
studio si pone I’ obiettivo di stimare il rischio associato a
degenza prolungata, mortalita intraospedaliera e dimis-
sione presso altre strutture di cura.

Disegno dello studio. Studio cross-sectional retro-
spettivo.

Metodi. Lo studio ha considerato tutti i ricoveri per
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frattura d’anca avvenuti in Abruzzo, Italia, tra il 2006
ed il 2015. Una analisi di regressione logistica ¢ stata
effettuata per stimare 1’odds ratio di ogni fattore di ri-
schio associato a mortalita intraospedaliera, durata della
degenza e trasferimento in altre strutture di cura.

Risultati. Eta superiore a 85 anni (OR=5.38) e ne-
oplasie (OR=3.62) sono stati identificate come fattori
maggiormente associati a mortalita intraospedaliera.
Diabete (OR=2.24) e scompenso cardiaco (OR=1.57)
sono risultati associati a degenza prolungata, mentre
eta superiore a 85 anni (OR=1.38) e fibrillazione atriale
(OR=1.69) sono risultate associate a trasferimento presso
altre strutture.

Conclusioni. Con 1’aumento dell’incidenza della
frattura di anca, ’identificazione di fattore di rischio
puo aiutare a ridurre la mortalita e la morbosita dei
pazienti.
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