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Abstract
Purpose The study aims to analyze the incidence of 30-day mortality in elderly patients who underwent surgery for hip fractures
and its associated factors.
Methods A prospective multicentric study was performed. All patients aged ≥ 65 years, with fragility hip fractures, consecutively
admitted in two Italian hospitals were included. Patients with periprosthetic or pathological fractures were excluded. Logistic
regression was used to identify patient and patient care variables that independently influenced the 30-day mortality and receiver
operating characteristic (ROC) curve analysis to assess their predictive capacity on the outcome.
Results Of the patients, 728 met the inclusion criteria, of whom approximately 5% died within 30 days after admission. The
45.7% of the deceased patients died while hospitalized. Multivariate analysis showed that advancing age was the only independent predictor of 30-day mortality (OR = 1.084, 95% CI = 1.024–1.147), while a higher presence of informal caregivers was a
protective factor (OR = 0.988, 95% CI = 0.979–0.997). The area under the ROC curve of the model was 0.723 (CI95% 0.676–
0.770) for 30-day mortality in elderly hip fractures patients.
Conclusions Patients with an advanced age need careful follow-up, especially within 30 days following operation for hip fracture;
at the same time, the presence of informal caregivers at the patient’s bedside should be promoted.
Keywords Geriatrics . Hip fractures . 30-day mortality . Risk factors . Prospective studies

Introduction
Fragility hip fractures are a significant health issue in older
adults, with a constantly increasing incidence worldwide, that
is estimated to reach 6.3 million by the year 2050 [1]. Despite
advances in peri-operative care, they have been associated
with significant disability, such as inability to independently
walk and/or perform Activities of Daily Living (ADLs) [2],
and mortality [3]. The excess mortality after hip fracture is
highest within the first month [1, 4], with a 30-day mortality
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reported to be as high as 13.3% in previous studies [5], but it
could persist ten years [3]. The 30-day mortality has been
widely considered as a quality indicator for hospital care [4].
Its association with modifiable patient care variables, such as
time to surgery [4, 6–10], surgical technique [11], type of
anaesthesia—regional versus general [11], use of clinical
pathways for hip fractures [11] and/or multidisciplinary approach [12], and length of stay [13, 14] has been previously
studied. Moreover, the international literature has generally
agreed that patient’s characteristics, such as age, gender, and
pre-existing comorbidities [1, 4, 7, 9, 15–18], and organizational factors, such as hip fracture volume [19], are nonmodifiable factors contributing to early death of geriatric patients with hip fractures.
However, to our best knowledge, available studies have
focused their attention mainly to one type of the above-cited
factors (patient level [16–18, 20], patient care level [6, 8–11],
organizational level [19], and used mostly retrospective data
[6, 9, 10, 15–18, 21]).
In addition, given the global aging population, especially in
Italy where there is one of the highest percentage of elderly
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people in Europe and in the world [2], and the expected increase of the total number of geriatric hip fractures [17] as well
as the constant need of the National Health System (NHS) to
reduce risk and improve patient outcomes, a more exhaustive
analysis of 30-day mortality rates after hip fractures and possible predictors may aid our understanding and thus improve
care quality.
Therefore, this study aimed to analyze the incidence of 30day mortality in elderly patients who underwent surgery for
hip fractures and its associated factors at the patient and patient care level.

Materials and methods
Study design, setting, and sample
A prospective multicentric study was performed in two Italian
public hospitals: one 1500-bed university teaching hospital
and one 330-bed orthopaedic specialty hospital, both with an
average hip fracture surgical patient volume of 36 per month.
All patients aged 65 years or older at the date of admission,
with a diagnosis of fragility hip fracture (pertrochanteric, femoral neck, and subtrochanteric), consecutively admitted during
the study period (October 2013–October 2014) to the
Emergency Departments (EDs) of the involved hospitals,
and willing to participate, were included. Those patients with
periprosthetic or pathological fractures, who generally have
different treatments and therefore different care needs, and/
or refusing to participate in the study, were excluded.
In both involved hospitals, early surgery within 48 hours
from the trauma was generally guaranteed. The included patients were admitted to an orthopaedic surgery department or
to an orthogeriatric department, depending on beds’ availability. The orthopaedic surgeons, based on the patient’s age, clinical conditions, and type of fracture, established the surgical
technique. During the in-hospital stay, a rehabilitation treatment was provided twice a day for six days a week, starting
from the day after surgery. It aimed at allowing an early
verticalization and walking. After the discharge, the rehabilitation program continued, as decided by the patient and a
multidisciplinary team.

Ethics
The Ethics Committees of all the two involved hospitals approved the study protocol. Written consent was obtained from
patients and from next-of-kin or legal representative for patients unable to provide consent for medical reasons. Patients
were also assured that they could withdraw from the study at
any time and that their anonymity was guaranteed.

Variables
The primary outcome of this study was death from any cause
occurring in-and-out-of hospital within 30 days of admission.
At the patient level, the following demographic and clinical
data were assessed at the patient’s admission: age (in year) and
gender, prefracture activity of daily living independence
(ADL) [22], presence of comorbidities as measured with the
Charlson index [23], and the haemoglobin (Hb) level. During
the patient’s in-hospital stay, the presence of pain, as measured
using the Numerical Rating Scale (NRS) [24] or PAINAD for
patients with cognitive impairment [25], of fever, intended as
a body temperature > 37 °C, urinary infections (clinical evaluation), disorientation (clinical evaluation), changes in
haemoglobin values, and the use of physical restraints (only
bed rails), the use of diaper or urinary catheter, were assessed.
Moreover, the time required to achieve, assisted or independently, the seated and static position and to walk for the first
time, was measured. The average number of physiotherapist
visits and the assistance required to achieve functional tasks,
as measured with the Iowa Level of Assistance (ILOA) score
[26], were also assessed. At discharge, the length of stay was
collected.
At the patient care level, time from the occurrence of the
fracture to the surgery, time from arrival in the ED to surgery,
average length of surgery, and timing with respect to starting
physiotherapy were measured. Moreover, the presence of an
informal caregiver, such as a family member, a friend or another lay caregiver at the patient’s bedside for at least half day,
was collected.
Data collectors were trained registered nurses (RNs) with
experience in hip fracture care and in clinical research, not
involved in patient’s care. Clarification of data was obtained
if necessary from the treating staff. Each patient was assessed
on admission to the ED and on a daily basis until discharge. A
follow-up was also performed after 30 days from admission.

Statistical analysis
Data analysis was performed using Statistical Package for
Social Sciences (SPSS v.19.0, IBM Corp., Armonk, NY,
USA) for statistical analysis.
Descriptive statistical analyses were performed calculating
mean and the standard deviation of the mean or median and
interquartile range, when not normally distributed, for continuing variables or frequencies and percentage for categorical
variables. The Kolmogorov-Smirnov test was carried out to
assess the normality of the continuous variables. The Levene’s
test was carried out to assess homoscedasticity. Analysis of
variance (ANOVA) was carried out to assess the betweengroup differences of continuous, normally distributed and homoscedastic data; the Mann-Whitney test was used for all
other assessments. Analysis of variance, followed by the
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Scheffè post hoc pairwise comparison, was also used to assess
the between-group differences of continuous, normally distributed, and homoscedastic data; the Kruskal-Wallis test
followed by the Mann-Whitney test with the Bonferroni correction for multiple comparisons was used for all other assessments. The Fisher exact test was carried out to investigate the
relationships between the dichotomous variables. The Pearson
chi-squared test, evaluated using exact methods for small samples, was carried out to investigate the relationships between
group variables.
Logistic regression using the Wald backward method was
utilized to find which of the studied variables independently
influenced the outcome. This was repeated to select which
patient care and patient care factors were significant in the
univariate analysis and, corrected by the factors found with
the previous analysis, influenced the outcome.
Receiver operator characteristic (ROC) curve analysis was
used to check the logistic regression model.
The criterion for statistical significance was set at p < 0.05.
In this study, the sample size was based on the number
of predictive parameters inserted into the multivariate
analysis; therefore, it was estimated to include at least
700 patients.

Assessed for eligibility
(n=805)
Excluded (n=77)
With periprosthetic or pathological
fractures(n=47 )
Did not agree to participate (n=30)

Fulfilled inclusion criteria
(n=728)

Followed until 30 days after
hospital admission
(n=728)

Fig. 1 Patient flow chart

(P = 0.029), but lower average percentage of Hb decrease during in-hospital stay (P = 0.007).

Results

Predictive factors of 30-day mortality

A total of 805 patients were admitted during the study period,
of whom 728 were included in the study (90.4%). In the excluded patients, 30 (39%) presented periprosthetic or pathological fractures and 47 (61%) did not agree to participate in
the study (Fig. 1).
Patient characteristics are summarized in Table 1.
The 30-day mortality rate was 4.9% (35/728). The 45.7%
of the deceased patients died while hospitalized.

In the multivariate analysis (Table 2), for each increase of one
year of age over 65 years, there was a 8.4% increase in the
odds of dying within 30 days from hospital admission (OR =
1.084, 95% CI = 1.024–1.147). On the contrary, experiencing
the presence of informal caregivers for a higher number of
days (OR = 0.988, 95% CI = 0.979–0.997) decreased the risk
of 30-day mortality.
A trend toward significance was observed for experiencing
disorientation for a higher number of days (OR = 2.282, 95%
CI = 0.902–5.771) and the presence of urinary infection
(OR = 2.183, 95% CI = 0.994–4.729).
Mapping the ROC curve to predict 30-day mortality from
the multivariate model (Fig. 2), the area under the curve
(AUC) was 0.723 (CI95% 0.676–0.770).

Profile of patients deceased within 30 days
from hospital admission
Comparing sample’s characteristics in relation to 30-day mortality, the group of patients who died and those who survived
were homogeneous in the terms of the patient care variables.
With regard to the patient characteristics, a statistically significant difference was found for different variables (Table 1). In
particular, those patients died within 30 days from admission
were older (P < 0.005) than those who survived. During their
in-hospital stay, they were more disoriented (P < 0.005) and
exposed to urinary infections (P = 0.012), they experienced a
higher number of days with the presence of physical restraints
(P = 0.001) and diaper (P < 0.005), but fewer days with the
presence of informal caregivers (P = 0.001). Furthermore, the
deceased patients reported lower average percentage of days
with fever (P = 0.044), lower average Hb level on admission

Discussion
In the present study of 728 patients who underwent surgery for
hip fractures, 35 (4.9%) died within 30 days from admission to
hospital. The overall death rate compares favourably to those
of other developed countries, where this figure is higher,
reaching up to 13.3%, as reported by a recent meta-analysis
[5]. Nevertheless, differences in definition of 30-day mortality
(e.g., death within 30 days after discharge [13, 21], death
within 30 days after surgery [1]), in study design
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Table 1

Characteristics of hip fracture patients classified by survival status within 30 days
Survivor’s mean
(95% CI), N = 693

Non-survivor’s
mean (95% CI), N = 35

All patients, N = 728

p value

Prefracture Activity Daily Living (ADL)a

83.51 (82.93–84.10)
77.8%
1.47 (1.31–1.62)

88.66 (86.05–91.27)
74.3%
2.13(1.34–2.91)

83.76 (83.19–84.33)
77.6%
1.50 (1.35–1.64)

< 0.005
0.629
0.073

Comorbidity score (Charlson Index) b

1.90 (1.78–2.03)

2.37 (1.77–2.97)

1.93 (1.80–2.05)

Length of stay (days)
Percentage of patients disoriented for at least 1 day

9.95 (9.70–10.20)
19.01 (16.53–21.48)

10.66 (9.60–11.72)
41.02 (26.21–55.84)

9.98 (9.74–10.23)
20.07 (17.59–22.54)

0.224
< 0.005

Percentage of days of disorientation
Percentage of days with a diaper

21.57 (19.17–23.97)
46.71 (43.71–49.71)

31.12 (18.94–43.29)
73.82 (60.55–87.10)

22.03 (19.68–24.39)
48.02 (45.06–50.97)

0.089
< 0.005

Percentage of days with a urinary catheter

80.75 (78.70–82.80)

73.37 (62.74–84.00)

80.40 (78.38–82.41)

0.124

Percentage of days with the presence of an informal
caregiver for at least half day
Percentage of days with physical restraints

75.54 (75.11–77.97)

56.94 (43.01–70.87)

74.64 (72.23–77.06)

0.001

Percentage of days with pain ≥ 4 (NRS)c
Percentage of days with fever
Patients with urinary infection

59.36 (56.12–62.60)
15.95 (14.67–17.23)
29.63 (27.78–31.48)
13.6%

84.19 (75.29–93.10)
18.04 (11.37–24.70)
20.90 (13.36–28.43)
28.6%

60.55 (57.42–63.68)
16.05 (14.79–17.31)
29.22 (27.42–31.02)
14.3%

0.001
0.486
0.044
0.012

Hb level at presentation

12.41 (12.26–12.53)

11.76 (10.96–12.56)

12.38 (12.26–12.50)

0.029

22.77 (21.93–23.62)

17.29 (12.49–22.07)

22.52 (21.68–23.36)

0.007

38.47 (37.88–39.07)

36.54 (33.36–38.96)

38.38 (37.80–38.96)

0.165

Patient variables
Age
Female gender

Percentage of a decrease in Hb with respect to the
initial values
Score on Iowa Level of Assistance (ILOA)d
Patient care variables
Length of surgery (min)

0.117

66.44 (64.49–68.39)

62.20 (51.63–72.77)

66.23 (64.32–68.15)

0.353

Number of physiotherapist visits during in-hospital
stay
Number of days from surgery to a seated
position/posture
Number of days from surgery to a static
position/posture
Number of days from surgery to first
walking/deambulation
Number of hours from arrival in the ED to surgery

7.65 (7.36–7.94)

6.91 (5.65–8.18)

7.62 (7.33–7.90)

0.275

1.80 (1.71–1.89)

2.09 (1.53–2.64)

1.81 (1.73–1.90)

0.160

2.80 (2.66–2.95)

2.64 (1.83–3.45)

2.80 (2.66–2.94)

0.652

4.00 (3.80–4.21)

3.88 (2.87–4.88)

4.00 (3.80–4.20)

0.815

37.74 (35.67–39.81)

34.91 (35.67–42.45)

37.61 (35.61–39.61)

0.553

Number of hours from the occurrence of the fracture
to surgery
Number of days from surgery to the start of
physiotherapy treatments (PhTs)

60.35 (55.83–64.87)

50.38 (38.91–61.84)

59.89 (55.55–64.24)

0.345

1.49 (1.42–1.56)

1.66 (1.32–1.99)

1.50 (1.43–1.57)

0.322

Missing data: prefracture Activity Daily Living: 17, days with fever: 1, haemoglobin (Hb) level at presentation and percentage of Hb loss: 36, physiotherapy treatments (PhTs) after hospital discharge: 130, physiotherapist visits during in-hospital stay: 1, days from surgery to a seated position/posture: 6,
days from surgery to a static position/posture: 11, days from surgery to first walking/deambulation: 289
CI confidence interval, Hb hemoglobin, ED Emergency Department
a

Activity Daily Living = from 0, independent on activities of daily living, to 7, dependent

b

Charlson index = from 0, no significant comorbidity, to 33, severe comorbidity

c

NRS = from 0, no pain, to 10, severe pain; a score ≥ 4 indicates moderate pain

d

Iowa Level of Assistance (ILOA) = from 0, complete autonomy, to 50, maximum dependence

(retrospective—with data extracted from databases not always
developed for clinical research—versus prospective), and in
data collection period (e.g., more recent—with new multidisciplinary approach and implementation of guidelines for hip
fractures)—versus less recent), could make the comparison
difficult.

Profile of patients deceased within 30 days
from hospital admission
Confirming results from previous studies, patients who died
within 30 days from hospital admission were older [3–5, 7, 9,
15, 17, 21]; this is probably due to the reduced reserve capacity
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Table 2 Predictive factors for 30day mortality among hip fracture
patients: multivariate analysis

Predictive factors

OR

95% CI

p

Age (years)
Presence of urinary infection (yes)

1.084
2.183

1.024–1.147
0.994–4.792

0.006
0.052

Average percentage of days of disorientation

2.282

0.902–5.771

0.081

Average percentage of days with the presence of
an informal caregiver for at least half day

0.988

0.979–0.997

0.010

Where relevant the reference category is given in parentheses

necessary to cope with the double trauma of fracture and surgery. Moreover, the number and severity of chronic diseases is
generally higher in elderly patients [3]. Nevertheless, no difference in mortality have emerged about the Charlson score [23]
on admission, and this result is in contrast with previous studies
[1, 10].
At admission, patients who later died reported a lower average Hb level, as reported previously by other authors [20,
21]. Nevertheless, a lower Hb decrease in the post-operative
period was found in this group of patients, and this could be
related to a stronger/more aggressive clinical approach with
blood transfusions before/during/after hip fracture surgery to
correct their anaemia.
During their in-hospital stay, the deceased patients were
more disoriented, exposed to urinary infections and experienced a higher number of days with the presence of physical
restraints and diaper, thus suggesting their frailer condition
compared to the survived patients.
Opposite to a previous Italian study [27], deceased patients
received on average fewer days with the presence of an informal caregiver. The earlier study, even if conducted in medical
settings and focused on in-hospital mortality, reported that
those patients who died received a higher amount of care by
family carers, probably because of a comfort approach required by terminally ill patients. Differently, a possible explanation for the result of this study includes the association
between low social support and risk of death in the older
adults [28].

its consequences [1, 3, 4, 7, 9, 13, 15]. On the contrary, the 30day mortality risk was reduced by 1% for each day increase
with the presence, for at least half day, of informal caregivers.
This result may have important clinical implications as the
presence of informal caregiver for an average length of stay
of approximately 10 days may help to reduce the patient’s risk
of dying up to 10%. This is a modifiable factor, thus suggesting interventions for supporting open hospital visiting policies. Indeed, a higher presence of informal caregivers may
provide concrete, practical aid regarding rehabilitation process, such as helping with transfers and self-care, and psychological support [29]. Moreover, it may reflect the existence of
a stronger social network and a better social support, thus
reducing the risk of death in older adults [28]. Nevertheless,
no previous studies associating presence of informal caregivers to 30-day mortality in hip fracture patients have been
documented to date, therefore preventing comparisons. In the
final predictive model, presenting a higher percentage of days
with disorientation or a urinary infection retained marginal

Predictive factors of 30-day mortality
Unlike previous studies reporting an association between 30day mortality and modifiable patient care factors, such as time
to surgery [4, 6, 7], this relation was not found in the present
study.
The only predictive factors for 30-day mortality were related to patient. For each additional year of age over 65 years,
there was an 8.4% increase in risk of dying within 30 days
from hospital admission. Increasing age has been previously
identified as an independent risk factor for 30-day mortality in
hip fracture patients because it is related to the patients’ poor
physiological reserve in coping with the stress of surgery and

Fig. 2 ROC curve of the predictive model of 30-day mortality in patients
with hip fractures. AUC 0.723 (95% CI 0.676–0.770)
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significance, thus needing to be revisited in further studies.
Nevertheless, these two variables contributed to improve the
predictive value of the model (AUC included between 0.7 and
0.9), in line with previous instruments developed for predict
30-day mortality in geriatric hip fracture patients, such as
Sernbo score [30], HEMA model [15], and predictive model
developed by Endo and colleagues [9].
Although this study is valued by its prospective design and
the use of multivariate analysis, which minimized the confounding effect of covariates, some limitations affect it. No
data with regard to cognitive impairment was collected on
patient’s admission. Moreover, some variables, such as disorientation, were not assessed using validated instruments but
with a clinical evaluation; given the pragmatic nature of the
study, this was more consistent with the daily clinical practice.
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