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Summary. Background and aims of the work: Hip fracture is a dramatic event especially in the elderly and the
return to the pre-fracture functional and social state is often difficult to achieve. In the post-acute, the intensive rehabilitation period aims to recover as much autonomy as possible to these patients, but not always its
duration is sufficient to ensure an effective and lasting result in returning home, hence the need for additional
rehabilitation services. Our aim was to evaluate the use of additional rehabilitation services by patients who
underwent hip fracture after an intensive rehabilitation treatment period performed at our hospital. Methods:
This is a retrospective cohort study. We involved patients aged 45 years and older, admitted at our intensive
rehabilitation, who joined a rehabilitation program for a hip fracture. Results: Our results showed how the use
of further physiotherapy is associated with the type of surgical intervention and with higher Cumulative Illness
Rating Scale CIRS scores. Similarly, the loss of autonomy is associated with the type of intervention, the increase in CIRS and the duration of the physiotherapy, and negatively associated with the duration of each session. The re-hospitalizations for each cause is positively associated with CIRS and negatively associated with
the further use of physiotherapy. Conclusions: Our conclusion is that rehabilitation needs a personalized schedule, because the real discriminating factor in the management of frail patients should therefore be the quality,
and not the quantity (i.e. longer session), of the rehabilitative intervention prescribed. (www.actabiomedica.it)
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Introduction
The fracture of femur, a dramatic event especially
in the elderly, has an important impact both on the
clinical level, as a factor of acquired comorbidity, and
on the social level, through the reduction of the independence and autonomy of the patient (1, 2). The
return to the pre-fracture functional and social state is
often difficult to achieve and frailty that characterizes
these patients has different expressions: the reduction
of the ability to carry out daily activities both simple
(Activity Daily Living, ADL) and instrumental (In-

strumental Activity Daily Living, IADL), increased
disorientation, possibility of further falls, new accesses
to the Emergency Room. In the post-acute period, the
intensive rehabilitation period aims to restore as much
autonomy as possible to these patients, but not always
its duration is sufficient to ensure an effective and lasting result on return home (3, 4). It is also interesting
to note that, as emerges from the literature, one of the
first factors involved in determining the optimal recovery of the patient is the time gap between the fracture
event and the surgery (5, 6). The scientific community
has in fact established its desirable duration of maxi-
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mum 48 hours, since the increase in this time gap increases the patient’s risk of intra- and post-operative
complications, delaying and compromising his/her
optimal5 overall functional recovery (7-9).
In the literature, several studies have analyzed the
impact of rehabilitation on the functional outcome
of the patient, and on the possibility of discharging
a patient to home, without the onset of further early
complications: the risk of new hospitalization or institutionalization is in fact high in the light of the type
of patients who typically face a fracture of the femur,
as elderly and with one or more comorbidity (10). It is
interesting to note that in general only a small percentage of people return directly to their home without any
need for rehabilitation or stay there even after a long
time after discharge from the rehabilitation facility
(11). Moreover, strictly related to the functional outcome that we aim to achieve at the time of compilation
of the Individual Rehabilitation Project, is the setting
in which the patient can perform rehabilitation: when
it is conducted in specialized facilities rather than at
home better results are more likely to be achieved for
aspects such as balance, muscle strength and pace (12).
This is based on the possibility of using specialized
machinery and of being followed more intensely by an
expert operator, thus enabling more lasting results to
be achieved: the patient is thus put in a position to
deal more safely with the various activities of daily life.
For each patient, independence and the greatest possible functional autonomy in returning home are in fact
the primary outcome of interest and their achievement
must guide the choices by various specialists who make
up the team when they take charge (13).
Objective of the study
The primary aim of the study was to evaluate the
use of additional rehabilitation services by patients after
discharge from our facility. The analyses were conducted considering the morbidity of the patients at the time
of hospitalization, measured by the CIRS (Cumulative
Illness Rating Scale) (14-18), the functional autonomy
prior to the fracture event, the type of surgery and the
time elapsed between the fracture and the surgery.
The following secondary outcomes were also considered:
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• possible loss of autonomy at the time of the interview, compared to the one before the fracture;
• any new hospitalization, with reasons for doing
so;
• consequences of any new falls;
• mortality of patients, in relation to the timing
and type of surgery performed.

Methods
Study design
Observational, single-center, retrospective, cohort,
epidemiological study with convenience sampling.
Patients
Patients undergoing surgery for a fractured femur
between 1st May 2013 and 31st May 2016 for whom
telephone contact was available were contacted to answer to a questionnaire drafted ad hoc to reconstruct
their care needs over time. Patients were contacted
by telephone between 4 months and 48 months after
surgery. A maximum of three interview attempts were
made for each patient. If the patient died at the time
of the interview, the information provided by the caregiver was taken into account. The study finished at
the end of June 2018.
Patients over 45 years of age, both male and female, who demonstrated the following inclusion and
exclusion criteria, were contacted:
Inclusion criteria
• Surgically treated femur fracture.
• Intensive rehabilitation treatment performed at
our hospital and provided according to current
legislation, which provides for a physiotherapy
treatment lasting a total of 380 minutes per patient per week (19).
Exclusion criteria
• Patients who have not joined the rehabilitation
program due to non-compliance and/or worsening of clinical conditions that have led to an
early transfer to acute care.
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• Patients who did not give their consent to participate in the study at the time of telephone
contact.
For all patients, the following informations were
also considered at the time of hospitalization: the state
of morbidity measured by the CIRS (Cumulative Illness Rating Scale), the functional autonomy prior to
the fracture event, the type of surgery and the time
elapsed between the fracture and the surgery. The
CIRS scale has been arbitrarily evaluated and the
scores obtained in the different items have been added
and kept rough.
Statistical methods
Data have been reported in terms of absolute frequencies and percentages or median and interquartile
range if appropriate. To evaluate the factors associated
with the use of additional physiotherapy and loss of
autonomy, univariate and multivariable logistical models were used. The results were reported in terms of
odds ratio (OR) and 95% confidence interval (95%
CI). For outcomes that assess the time of occurrence of
an event, i.e. hospitalization for any cause and death,
the Cox proportional hazard regression model was
used, as well as the results reported in terms of hazard
ratio (HR) and relative 95% confidence intervals. Interest times were calculated from the date of surgery to
the date of the event for patients who had the event,
otherwise to the date of last contact. The crude cumulative incidences (CCIs) for re-hospitalization for each
cause and for re-hospitalizations only due to a new fall
have been estimated using a method appropriate to the
competitive risks.

interview less than 4 months after surgery). The remaining 417 patients are divided into males (N=58)
and females (N=359), with a median age of 83; the
rough median value of the CIRS scale was 17. Of the
surgical procedures, 234 patients underwent surgical
fixation, 149 placed an endoprosthesis and 34 a total
replacement: 198 patients waited less than two days
for surgery. Considering the autonomy before the femur fracture, 309 patients were able to leave the house
on their own, 70 used to leave house only with someone, 38 moved mainly indoors and only 1 patient was
bedridden or sitting in a wheelchair.
Of the patients included in the analysis, 333
(80%) had recourse to further physio-kinesiotherapy
after discharge, mainly on the instructions of the physiatrist (73%) (Table 1). Of the 84 patients who did
not use physiotherapy, 68 returned to their homes, 11
went to nursing homes, 4 to acute care hospitals and
one to extensive rehabilitation.
The logistic regression analysis (Table 2) shows
how the use of further physio-kinesiotherapy is asso-

Table 1. Characteristics of patients who underwent further
physiotherapy. *Median (IQR)
Variable

N (%)

Duration of physiotherapy, weeks (n=333)

6 (4, 10)*

Number of sessions per week (n=332)

3 (2, 5)*

Duration of a session, minutes (n=333)
≤30
31-60
60

77 (23)
242 (73)
14 (4)

Addressing physician (n=333)

Results
Of the 850 patients who underwent surgery/rehabilitation at our facility in the reporting period and
considered for the purposes of this study, 445 had a
telephone contact available and answered. Of these,
424 agreed to the interview. Further seven patients
were excluded from the study because they could not
be evaluated (n=2 with no date of surgery available,
n=1 with less than 45 years and n=4 with a telephone

Physiatrist
General practitioner
Orthopedist
Patient’s own choice

244 (73)
16 (5)
4 (1)
69 (21)

Return to home (n=333)
No

214 (64)

Yes

119 (36)
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Table 2. Results from univariable and multivariable logistic regression models of further physiotherapy.
Univariable
OR

95% CI

Multivariable
P

OR

95% CI

P

Sex
Female
Male

1

1

0.68

0.36 to 1.30

0.24

0.66

0.34 to 1.27

0.21

0.98

0.85 to 1.12

0.75

0.93

0.81 to 1.08

0.35

Age (years)
5-unit increase
Intervention

0.02

Surgical fixation

1

Endoprosthesis

0.78

0.47 to 1.32

Total replacement

0.33

0.15 to 0.72

0.01
1

0.36
0.005

0.79

0.47 to 1.34

0.39

0.30

0.13 to 0.67

0.003

1.20

1.03 to 1.39

0.02

Interval between fracture
and intervention
≤2 days

1

>2 days

1.13

0.70 to 1.83

0.37

Autonomy before fracture
Patient used to leave house on his own.

0.61

1

Patient used to leave house only with
someone.

0.94

0.49 to 1.81

0.86

Patient moved mainly indoors, or was
bedridden, or sitting in a wheelchair

0.58

0.27 to 1.23

0.16

1.19

1.02 to 1.38

0.03

CIRS
5-unit increase

ciated with the type of intervention, in particular the
total replacement versus surgical fixation (OR=0.33,
95%CI=0.15 to 0.72, P=0.005) and with higher CIRS
scores (OR=1.19, 95%CI=1.02 to 1.38, P=0.03). Similarly, the loss of autonomy is associated with the type
of intervention and the increase in CIRS, as well as the
increase in age (Table 3). For patients who have done
further physiotherapy, in the multivariable model the
loss of autonomy is also positively associated with the
duration of the physiotherapy in weeks (OR=1.05,
95%CI 1.00 to 1.10 for each one week increase) and
negatively associated with the duration of each session

(31-60m vs <30m OR=0.50, 95%CI=0.28 to 0.89;
>60m vs <30m OR=0.15, 95%CI 0.04 to 0.64), while
the CIRS score has no longer a significant effect.
Of the patients interviewed 151 (CCI = 50%) have
a new hospitalization: 74 (CCI = 22%) for a new fall
and 77 for other reasons (25 for cardiovascular causes,
20 for infectious causes, 7 for neurological causes, 6
for tumors and 17 for other causes). The new re-hospitalization for each cause is positively associated with
CIRS and negatively associated with the further use of
physiotherapy (Table 4). Of the 74 patients re-hospitalized for new falls, 8 reported fractures to the previ-
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Table 3. Results from univariable and multivariable logistic regression models for loss of autonomy
Univariable
OR

95% CI

Multivariable
P

OR

95% CI

P

Sex
Female
Male

1

1

0.71

0.41 to 1.26

0.24

0.73

0.40 to 1.33

0.30

1.39

1.23 to 1.59

<0.0001

1.38

1.21 to 1.58

<0.0001

Age (years)
5-unit increase
Intervention

0.009

0.05

Surgical fixation

1

1

Endoprosthesis

0.87

0.58 to 1.31

0.51

0.78

0.51 to 1.20

0.27

Total replacement

0.25

0.11 to 0.61

0.002

0.33

0.13 to 0.83

0.02

1.16

1.02 to 1.31

0.02

Interval between fracture and intervention
≤2 days

1

>2 days

1.02

0.70 to 1.50

0.91

1.13

1.00 to 1.28

0.04

0.95 to 2.54

0.08

CIRS
5-unit increase
Further physiotherapy
No

1

Yes

1.56

ously operated limb, 39 to the limb contralateral limb,
13 other fractures and 14 did not report any significant
consequences. No significant associations emerged between the duration of post-discharge physiotherapy, in
terms of number of sessions, and further falls or new
fractures (data not shown).
From the Cox regression model (Table 5) the risk
of mortality is positively associated with age, loss of
autonomy and shorter time between fracture and surgery.

Discussion
The results of the study were in line with the literature, confirming the important clinical-functional

implications that the fracture of the femur, and the
consequent loss of autonomy associated with it, has on
the patient especially elderly (20-22).
The finding of a low mortality in relation to an
intervention timing of more than 48 hours, is, however, in clear contrast with the literature, we probably
think we can attribute this result in part to a ‘selection
bias’ induced by the difficulties in contacting patients
or their caregivers and the possible inaccuracy with
which data were collected regarding the days elapsed
between fracture and surgery.
Patient mortality was found to be particularly related with advanced age and reduced recovery of functional autonomy. This result could be attributable to a
general physical deconditioning of the subject, with a
relative reduction in cardiopulmonary performance, an
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Table 4. Results from univariable and multivariable proportional hazard regression models for re-hospitalization
Univariable
HR

95% CI

Multivariable
P

HR

95% CI

P

Sex
Female
Male

1

1

1.14

0.73 to 1.76

0.57

1.13

0.72 to 1.75

0.60

1.04

0.94 to 1.14

0.46

1.04

0.95 to 1.15

0.36

Age (years)
5-unit increase
Intervention

0.98

Surgical fixation

1

Endoprosthesis

0.97

0.69 to 1.36

0.85

Total replacement

0.97

0.53 to 1.77

0.91

0.57 to 1.08

0.13

Interval between fracture and intervention
≤2 days

1

>2 days

0.78

Further physiotherapy
No

1

1

Yes

0.68

0.47 to 0.98

0.04

0.64

0.44 to 0.94

0.02

1.11

1.01 to 1.23

0.04

1.13

1.02 to 1.25

0.02

CIRS
5-unit increase

increase in secondary complications related to hypomobility and bedding. The results also suggest a possible
protective effect (although not significant) for the positioning of endoprosthesis with respect to the surgical
fixation, while the small number does not allow conclusions to be drawn on the total prosthesis intervention.
In addition, again with regard to the type of surgery, it was found that patients undergoing arthroplasty (total replacement) have found a lower need
for physiotherapy than those undergoing surgery for
osteosynthesis (surgical fixation) and endoprosthesis
(Table 2).
The recovery of the autonomy prior to the operation is more conditioned by a lower age, a lower CIRS
score and the type of surgery performed (Table 5). In
fact, it was noted that the reduction in autonomy was

statistically associated with surgical fixation, which
would justify in the latter patients the greater need for
physiotherapy sessions (Table 3).
It is also interesting to note that, of the 151 patients who needed access to an emergency room after
discharge from our facility, 77 presented a new fall as an
index event. Of these, 60 patients had a new fracture,
of which more than half (39 patients) had a contralateral limb fracture. The duration of the physiotherapy
carried out after discharge from our facility, in terms of
number of weeks, was positively related with the loss
of autonomy; on the contrary, having carried out longer physiotherapy sessions (for example >30 minutes)
was negatively correlated with it. These data can have
a twofold key: first, the need for further physiotherapy
emerges for those patients with more compromised
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Table 5. Results from univariable and multivariable proportional hazard regression models for overall survival
Univariable
HR

95% CI

Multivariable
P

HR

95% CI

P

Sex
Female
Male

1

1

1.41

0.65 to 3.05

0.38

1.90

0.87 to 4.12

0.11

1.41

1.15 to 1.74

0.001

1.28

1.02 to 1.61

0.04

Age (years)
5-unit increase
Intervention

0.07

0.14

Surgical fixation

1

1

Endoprosthesis

0.52

0.26 to 1.03

0.06

0.51

0.26 to 1.03

0.06

Total replacement

0.21

0.03 to 1.53

0.12

0.45

0.06 to 3.38

0.44

0.24 to 0.86

0.02

2.69 to 15.57

<0.0001

Interval between fracture and intervention
≤2 days

1

>2 days

0.46

1
0.25 to 0.86

Patient used to leave house only with
someone.
Patient moved mainly indoors, or was
bedridden, or sitting in a wheelchair

1

<0.0001

5.66

2.82 to 11.34

7.22

3.31 to 15.73

<0.0001

<0.0001

Autonomy after fracture
Patient used to leave house on his own.

0.46

<0.0001

Autonomy before fracture
Patient used to leave house on his own.

0.02

1

Patient used to leave house only with
someone.

2.05

0.46 to 9.17

0.35

Patient moved mainly indoors.

13.85

4.04 to 47.55

<0.0001

Patient was bedridden, or sitting in a
wheelchair.

33.85

10.05 to
114.06

<0.0001

Loss of autonomy
No

1

1

Yes

7.55

3.19 to 17.89

<0.0001

1.02

0.85 to 1.24

0.80

CIRS
5-unit increase

6.48
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starting clinical conditions (higher CIRS scores, Table
2), therefore also likely with more limited prospects of
recovery; secondly, the importance of the “posology”
of physical exercise is confirmed, according to which
a longer rehabilitation period is not necessarily associated with greater recovery. The quality (intensity - in
the sense of longer sessions) of the rehabilitation intervention is therefore more effective in improving the
outcome than the quantity of the same.
However, it emerges that the rate of re-hospitalization was higher in two categories of patients: first, in
those with higher values of pre-morbid CIRS, confirming that the fracture of the femur probably overlapped
a pre-existing clinical picture of fragility; secondly, in
those patients who, following surgery, did not undergo
further sessions of physiotherapy. This fact, from our
point of view, highlights how rehabilitation can positively affect not only the strictly neuromotor aspects,
but also cardiovascular, respiratory, etc. aspects, reducing the risk of secondary problems to hypomobility
and/or bedding (Table 4).

Study limitations
Our study has some limitations. Firstly, respondents may not have been sufficiently precise in recalling
certain aspects of their rehabilitation. Above all, it has
not been possible to carry out a more in-depth analysis
with regard to the different discharge settings.
Moreover, the selection of the sample induced by
the availability of a contact may have influenced the
homogeneity of the sample with consequences on the
interpretation of the results. In this sense, it would be
interesting to carry out a new study considering also
the long-term outcomes.

Conclusions
The results obtained from our study confirm that
the femur fracture is a dramatic event for each patient
in terms of loss of autonomy with greater impact on
the most fragile individuals, regardless of the precociousness of intervention, and predisposes to adverse
outcomes such as re-hospitalization.
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Further physiotherapy after discharge from the
specialist facility has generally been effective in reducing the likelihood of new hospitalizations. However,
the non-evidence of association between falls or new
fractures and the intensity of rehabilitation sessions
can have important results in daily clinical practice: rehabilitation, in fact, as any therapy, must be prescribed
with an appropriate and personalized schedule, depending on the clinical condition of the patient and
the rehabilitation goals that you want to achieve (23,
24). Since high ‘quantities’ of rehabilitative treatment
are not necessarily associated with better functional
outcomes, the real discriminating factor in the management of fragile patients must therefore be the quality of the rehabilitative intervention prescribed.

Clinical messages
- rehabilitation is essential after hip fracture in the
elderly
- rehabilitation is a therapy that must be carefully
prescribed by the specialist doctor
- rehabilitation must be qualitative rather than
quantitative
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