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Abstract

Objective: To identify the factors associated with recovering autonomy in activities of daily living (ADL) in patients who have had a hip fracture.

Design: A prospective cohort study.

Setting: The orthopedic and orthogeriatric departments of 2 regional hospitals.

Participants: Patients (NZ742) aged �65 years with a diagnosis of fragility hip fracture.

Main Outcome Measures: The level of autonomy at 4 months was assessed using the ADL scale.

Results: The median score on the ADL scale at 4 months was 3 (interquartile range, 5). Half of the population was unable to recover their

prefracture autonomy levels. The following were found to be risk factors: increasing age (BZ.02, P<.001); an elevated number of comorbidities

(BZ.044, PZ.005); a lower level of prefracture autonomy (BZ.087, P<.001); more frequent use of an antidecubitus mattress (BZ.211, P<.001);

an increased number of days with disorientation (BZ.002, PZ.012); failure to recover deambulation (BZ.199, P<.001); an increased number of

days with diapers (BZ.003, P<.001), with a urinary catheter (BZ.03, P<.001), and with bed rails (BZ.001, PZ.014); and a nonintensive care

pathway (BZ.199, PZ.014).

Conclusions: Recovery of deambulation, treatment of disorientation and management of incontinence are modifiable factors significantly

associated with the functional recovery of autonomy.
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Hip fractures represent one of the principal causes of hospitali-
zation for older adults, and are a serious health problem because of
the resulting mortality and disability.1,2 A history of hip fracture is
often associated with a low level of autonomy in activities of daily
living (ADL).3 Various studies4-6 have demonstrated how difficult
it is for older adults with fractures to regain the levels of autonomy
they had previous to the traumatic event. In the case of a problem
that is so diffuse and has such an impact on patients’ lives, the
international guidelines recommend the establishment of specific
clinical pathways for managing fragility hip fractures.7 A recent
Disclosures: none.

0003-9993/18/$36 - see front matter ª 2018 by the American Congress of Re

https://doi.org/10.1016/j.apmr.2018.01.021

Downloaded for Anonymous User (n/a) at Azienda Ospedaliero-Univers
For personal use only. No other uses without permission
randomized controlled trial8 has shown the importance of the
geriatric clinical approach for these patients. However, given the
heterogeneity of the approaches to date and the scarcity of evi-
dence for these approaches, it has not yet been possible to identify
a management model that is recognized to be of greater effi-
cacy.9-12 Age, cognitive deterioration, nutritional state, prefracture
functional level, early recovery of deambulation, rapid removal of
the urinary catheter, and type and rapidity of surgery are some of
the elements indicated by various authors as factors significantly
associated with functional recovery.3,5,11-18 However, the studies
available have some potential limitations, such as a retrospective
study design,15,16 historical comparison between 2 cohorts of
patients,5 small sample size,14 and a long-term enrollment
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period.3,17 Furthermore, the characteristics of the patient care/
rehabilitative pathways, such as the intensity of the physiotherapy
treatment and the postdischarge rehabilitative pathway, are poorly
described or have not been described at all, thus rendering it
difficult to differentiate between what took place in the hospital
and what took place after discharge. Recent revisions in the
literature have had the aim of investigating the pathway of re-
covery after a hip fracture; they indicate the necessity of addi-
tional high-quality methodological studies in order to be able to
describe the results over the medium-/long-term together with the
relevant determining factors.19,20

The aim of the present study was to identify the factors linked
to the recovery/loss of autonomy in ADL in the first 4 months after
surgery for a hip fracture, taking into consideration the basic
characteristics of the patient, hospital care (medical, nursing, and
rehabilitative), and the postdischarge pathway.
Methods

Population

A prognostic prospective cohort study was carried out that
involved 2 hospitals and their respective orthopedic and ortho-
geriatric departments. All consecutive patients aged �65 years
who were hospitalized with a diagnosis of fragility hip fracture
(pertrochanteric or of the femoral neck) were enrolled over a
1-year period. The exclusion criteria were refusing consent for
participation in the study, the absence of a legal guardian to sign
the consent form in cases of cognitive deficit, and a diagnosis of
periprosthetic or pathologic fracture. The study was approved by
the ethics committees of both participating centers.

Description of pathway

Patients with a diagnosis of hip fracture were enrolled according
to the inclusion criteria of their respective emergency departments.
In both hospitals, surgery was to be performed within a short
period, with postponement only for clinical reasons.

Hospital care
The rehabilitative program, carried out from Monday to Saturday,
was to have physiotherapy sessions begin within a day after sur-
gery. The physiotherapy involved exercises of active and passive
mobilization in bed, rapid placement in an upright sitting position,
reaching deambulation according to the clinical condition of the
patient and using the device adopted for walking.

Postdischarge pathway
According to the diagnostic-therapeutic pathway defined by the
local and regional patient care programs, patients could be dis-
charged to a rehabilitation center with intensive or extensive
physiotherapy treatment or to a health care center (residential
facility or nursing home) with rehabilitation counseling. The
rehabilitative counseling was furnished by a physiotherapist and
consisted of education/information for the patient and the care-
giver. The rehabilitation treatment consisted of physiotherapy
List of abbreviations:

ADL activities of daily living

IQR interquartile range
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sessions at least 5 times a week with functional exercises and
deambulatory training. An intensive treatment session lasted not
less than 3 hours daily, while an extensive session lasted for more
than 1 hour but for less than 3 hours. The choice of both the
setting and the most appropriate intensity of the treatment were
agreed on by a multiprofessional team.

Primary and secondary outcome measures

The level of autonomy at 4 months was assessed using the ADL
scale.21 The ADL scale uses 7 items of evaluation: feeding, use
of the toilet, dressing, intestinal continence, bladder continence,
getting out of bed, and deambulation. One point is assigned for
each function in which the patient is dependent, yielding a total
score ranging from 0 (complete independence) to 7 (dependent
in all functions). A 4-month evaluation was chosen because,
within the health setting in which this study took place, the
length of the period of care was approximately 3 to 4 months,
the same as that as is also true in other European contexts.22 A
4-month period has previously been reported as sufficient for
permitting patients to reach the principal objective of recovering
basic autonomy.23

With the aim of collecting more specific data regarding the
impact of clinical practice on patient recovery/loss of autonomy,
an additional outcome was included. Taking into account the
characteristics of the scale and expecting a worsening of the ADL
at 4 months with respect to the ability at the beginning, the sec-
ondary outcome was calculated as a percentage of worsening
according to the following formula: ([ADLpost e ADLpre] / [7 e
ADLpre]) � 100. Other secondary outcomes were the incidence
of mortality and rehospitalization, and their relative causes,
occurring within the first 4 months after the event.

Identification of possible predictive factors

Possible predictive factors were identified by a multiprofessional
team of experts assembled for the occasion, based on data reported
in the literature and on clinical experience. The variables and the
modalities of collecting the data were selected and planned before
enrolling the first patient. The list of prognostic factors is pre-
sented in tables 1 and 2.

Data collection

Within 24 hours of the patients arriving at the emergency de-
partments of the 2 hospitals, a nurse-researcher collected the
patients’ basic data (eg, age, sex, presence of comorbidities, type
of residence, and level of prefracture mobilityeADL) by means
of a direct interview with the patients or with their relatives for
patients with cognitive impairment. The variables linked to the
period of hospitalization (eg, type of surgery, its duration, waiting
time between arrival and surgery) were collected daily by the
nurse in the department and were reported on the appropriate
form. The functional results that the patients were able to reach
during their hospital stay were reported on the rehabilitative
form. When discharged, all the information regarding the suc-
cessive follow-up was given to the patients and relatives. Four
months after surgery, the physiotherapist-researcher contacted the
patient or the relatives by telephone to collect the information
relative to the secondary outcome and the postdischarge path-
waydthat is, whether the scheduled pathway had been followed
and within which structure (nursing home with an intensive or
www.archives-pmr.org
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Table 1 Characteristics of population and univariate analysis for

continuous variablesdADL 4th month

Characteristics

Values

(NZ742) Rho P

Basic variables

Age (y) 83.7�7.8 .38 <.001

Comorbidity (Charlson score) 2 (2) .23 <.001

Hb level at presentation (g/dL) 12.3�1.6 e.09 .022

ADL prefracture 0 (3) .43 <.001

Hospital patient care

Wait time from arrival in ED to

surgery (h)

47 (39) .05 .248

Percentage of days with pain

�4 (NRS)

12.5 (25) e.05 .179

Percentage of decrease in Hb

with respect to initial values

22.5�11.2 e.09 .023

Length of surgery (min) 60 (32) e.10 .014

No. of days from surgery to start

of physiotherapy

1 (1) .05 .238

No. of days until drain removal 1 (1) e.04 .368

Percentage of days of

disorientation (clinical

judgment)

0 (39.2) .29 <.001

Percentage of days with

restraints (bed rails)*

83.3 (100) .21 <.001

Daily postoperative positioningy 4.4 (1.8) e.11 .004

Percentage of days with a partial

caregiver

90 (42) e.163 <.001

No. of physiotherapy treatments 5.9�2.5 e.01 .829

Percentage of days of fever 29.2�24.6 e.06 .137

Percentage of days with urinary

catheter

100 (38) e.14 <.001

Percentage of days with a diaper 47.7�40.5 .26 <.001

Length of stay (d) 9 (4) .07 .063

NOTE. Values are mean � SD, median (IQR), or as otherwise indicated.

Missing cases for each variable: 5, number of physiotherapy treatment;

1, percentage of days of fever; 36, indications of the hemoglobin level

on admission and of the percentage of its drop.

Abbreviations: ED, emergency department; Hb, hemoglobin; IQR,

interquartile range; NRS, numeric rating scale.

* Number of days when bed rails were used.
y Frequency of mobilization carried out by both the patient care and

the rehabilitative personnel.

Table 2 Characteristics and univariate analysis for dichotomous

variablesdADL 4th month

Characteristics

n (%)

(NZ742)

% variation in

ADL Median

(IQR) P

Basic variables

Sex .556

Women 573 (77.2) 3 (5)

Men 169 (22.8) 2.5 (5)

Patients living in nursing

homes (vs home)

<.001

Home 682 (91.9) 2 (5)

Nursing homes 60 (8.1) 5 (4)

Other fracture at

presentation

.067

Yes 55 (7.4) 4 (3)

No 692 (93.3) 2 (5)

Pressure ulcers at

presentation

.004

Yes 34 (4.6) 5 (2.25)

No 708 (95.4) 2 (5)

Physique very thin

(vs normal or obese)

.006

Very thin or obese 214 (29.2) 4 (5)

Normal 518 (57.1) 2 (5)

Fracture .012

Femoral neck 352 (47.4) 2 (5)

Trochanteric 390 (52.6) 3 (5)

Hospital patient care

Surgery .012

Arthro- or

endoprosthesis

336 (45.3) 2 (5)

Osteosynthesis 406 (54.7) 3 (5)

Postoperative in intensive

care unit

.949

No 709 (95.6) 3 (5)

Yes 33 (4.4) 3 (5)

Antidecubitus mattress

with a motor

<.001

No 377 (50.8) 1 (5)

Yes 365 (49.2) 4 (4.25)

Deambulation .017

Without weight bearing 366 (49.3) 3 (5)

Partial or total 376 (50.7) 2 (5)

Reach a standing position <.001

Yes 629 (84.8) 2 (5)

No 113 (15.2) 5 (3)

Reach ambulation <.001

Yes 450 (60.6) 1 (5)

No 292 (39.4) 5 (4)

Hospitalization in .908

Regaining activities of daily living after hip fracture 895
extensive regimen, nursing home, residential facility), and the
level of autonomy reached (by means of filling out the ADL
scale). The nurses and physiotherapists involved in the process of
collecting the data were blinded among themselves and with
respect to who subsequently carried out the statistical analysis of
the data.
Orthogeriatrics 219 (29.5) 2 (6)

Orthopedics ward 523 (70.5) 3 (5)

Rehabilitative pathway

variables

Postdischarge

rehabilitative

pathway

.717

Yes 611 (91.5) 3 (5)

No 57 (8.5) 2 (5.25)
Sample size

We considered an effect size of .19 (expected correlation, 0.4), a
predictor number of 20, an alpha error of .05, and a power of at
least 0.9, yielding a minimum sample size of 209. When we then
considered a stability of at least 5%, the number increased to at
least 450. However, we planned to proceed with the enrollment for
approximately 1 year in order to avoid the possible effects linked
to the seasonality of the recruitment.
(continued on next page)
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Table 2 (continued )

Characteristics

n (%)

(NZ742)

% variation in

ADL Median

(IQR) P

Intensive patient care <.001

Yes 73 (10.9) 0 (4)

No 595 (89.1) 3 (5)

Extensive patient care .942

Yes 223 (33.4) 3 (5)

No 445 (66.6) 2 (5)

Residential facility .964

Yes 80 (12.0) 3 (5)

No 588 (88.0) 3 (5)

Nursing home <.001

Yes 142 (21.3) 5 (4)

No 526 (78.7) 2 (5)

Home care physiotherapy <.001

Yes 324 (51.5) 2 (5)

No 344 (48.5) 4 (6)

Pain (NRS) .001

Yes 341 (51.1) 3.5 (6)

No 313 (47.9) 2 (5)

NOTE. Missing cases for each variable: 10, costitutionally; 74, post-

discharge rehabilitative/nursing pathway; 88, pain at 4 months.

Abbreviations: IQR, interquartile range; NRS, numeric rating scale.
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Statistical analysis

All statistical analyses were carried out using SPSS version 15.0.a

All continuous data were expressed as mean and the SD of the
mean when normally distributed, and as median and interquartile
range (IQR) when not normally distributed; the categorical data
were expressed as frequencies and percentages. The Kolmogorov-
Smirnov test was carried out to test the normality of the
continuous variables. The Levene test was used to test the ho-
moscedasticity. The Spearman correlation test was used to assess
the influence of the continuous variables on the primary outcome
because of its nonnormal distribution. The analysis of variance test
was used to assess the between-group differences of the contin-
uous, normally distributed, and homoscedastic data, and the
Mann-Whitney test was used for nonnormal or heteroscedastic
data. The chi-square test, evaluated by exact methods for small
samples, was used to investigate the relationships between the
categorical variables. The variables that were significant at uni-
variate analysis were inserted into a multivariate analysis that used
the generalized linear model with gamma distribution, and log-
link function was used as a multivariate analysis to identify the
variables that independently predicted variation in the ADL scale.
The gamma distribution was used because of the strong
nonsymmetrical distribution of the primary outcome; the analyses
were run on a per-protocol dataset. P<.05 was considered sig-
nificant for all tests.
Results

During the study period (October 2013 through January 2015),
840 potentially eligible patients were admitted to the emergency
departments of the hospitals involved (fig 1). The total number of
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patients enrolled was 742 at the time of hospitalization and 727 at
follow-up. The basic characteristics of the population are
described in tables 1 and 2. The median score of the prefracture
ADL was 0 (IQRZ3) and that at 4 months was 3 (IQRZ5). When
considering the single items of the prefracture ADL scale, use of
the toilet, dressing, and bladder control were the most frequently
lost abilities, and they were lacking in 24.7%, 20.6%, and 19.6%
of patients, respectively. At the 4-month evaluation, this trend was
confirmed; use of the toilet and dressing were lacking in 50.5%
and 49.5% of the patients, respectively. The ability of patients to
transfer from their bed unaided was the most severely affected; it
was lacking in 51.4% of the patients. The percentage variation of
the basic autonomies, determined on the basis of the initial value
and that at 4 months, worsened by a median of 14.3 (IQRZ57.9).
The data demonstrated that half of the population was not able to
recover their prefracture autonomy levels at 4 months after sur-
gery. The mortality rate was 9.1%, with a total of 66 deaths.
Ninety-two patients (13.8%) had to be hospitalized again during
the first 4 months. The most frequent causes of hospitalization
were cardiorespiratory problems (25.9%), wound infection
(12.9%), and a new fracture (9.7%).

Univariate analysis, the results of which are reported in tables 1
and 2, identified the possible prognostic factors of the fourth
month variation in the ADL score. These variables were succes-
sively inserted into a model of multivariate analysis to identify
eventual confounding factors and the independent predictors of
the ADL score. The results are reported in table 3. In the initial
phase, treatment of patients with hip fractures is associated with
the pathway of recovering autonomy. Failure to recover deam-
bulation; an elevated percentage of days of disorientation; and an
increased number of days with diapers, a urinary catheter, and bed
rails were the factors associated with the ADL score.

The same statistical analysis was also carried out for the per-
centage of variation in the ADL, and the result was consistent with
that found for the primary outcome (table 4). Some variables, such
as the intensive care pathway, were no longer statisti-
cally significant.
Discussion

In the 4 months after surgery for a hip fracture, recovery of au-
tonomy in ADL is a difficult objective to attain. Not recovering
early deambulation, prolonged disorientation, and the greater use
of some devices, such as an antidecubitus air mattress, diapers,
catheters, and restraints, are the clinical factors that are indepen-
dent predictors of recovering the ADL at 4 months. Half of the
sample had a reduction in autonomy with respect to their initial
level, confirming the data present in the literature.6,7 The negative
effects of bed rest on older adults have already been reported by
Gill et al.24 The importance of attaining an upright sitting position
early on was confirmed by Siu et al,13 who reported that the rapid
recovery of deambulation improved results in terms of walking
ability at 2 months. The type of fracture, the choice of the type and
the length of surgery, and the relative blood loss did not emerge as
significant factors in the present study. The association between
these factors and the recovery of autonomy is still under discus-
sion in the literature.3,17,18,25

Our data indicated that the choice and the management of
surgery, such as the organization of patient care and the rehabil-
itative pathway, have to be defined in order to facilitate early
deambulation of the patient. Furthermore, the capacity of the
www.archives-pmr.org
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Fig 1 Flow chart of enrollment process.

Table 3 Generalized linear model with gamma distribution and

log-link functiondADL 4th month

Variable B

Confidence of

Wald (95%)

PInferior Superior

Antidecubitus mattress with

a motor

.211 .050 .113 <.001

Age .020 .013 .027 <.001

Percentage of days of

disorientation

.002 .000 .003 .012

No deambulation recovery .199 .099 .299 <.001

Percentage of days with a diaper .003 .002 .005 <.001

Percentage of days with urinary

catheter

.002 .000 .004 .030

Percentage of days with restraints

(bed rails)

.001 .000 .003 .014

ADL prefracture .087 .065 .110 <.001

Comorbidity (Charlson score) .044 .13 .76 .005

Not intensive patient care .199 .040 .357 .014

Regaining activities of daily living after hip fracture 897
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patient to walk at the moment of discharge must be considered
when planning postdischarge care. The data confirmed that the
treatment of disorientation in older adults after surgery took pri-
ority in obtaining improvement of autonomy.3,6,16 Some patient
care choices, such as the use of an antidecubitus air mattress, the
management of fecal incontinence with a diaper, and the use of a
urinary catheter and bed rails, negatively affect the patient’s re-
covery of autonomy. In clinical practice, the use of an
Table 4 Generalized linear model with gamma distribution and

log-link functiond% variation in ADL 4th month

Variable B

Confidence of

Wald (95%)

PInferior Superior

Antidecubitus mattress with a motor .244 .068 .421 .007

Age .016 .006 .026 .002

Percentage of days of disorientation .005 .002 .008 .001

No deambulation recovery .248 .071 .424 .006

Percentage of days with a diaper .003 .001 .005 .002
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antidecubitus air mattress to reduce the risk of developing pressure
ulcers26 impedes attaining an upright sitting position. This is
because its elevated height makes it difficult to get out of and
return to bed. In the immediate postoperative phase, being
bedridden and disoriented make recovery of normal continence
difficult. Both the excessive use of a diaper and a urinary catheter
are elements that slow down the recovery of autonomy by the
patient. The management of intestinal and bladder continence
should be considered a pivotal objective.27

The results of the present study demonstrated that only the
opportunity of receiving intensive care was significantly associ-
ated with better recovery. Although Auais et al28 have reported the
positive impact of rehabilitative treatment at home, Leigheb9 and
Beaupre5 and colleagues have confirmed that, to date, it has not
been possible to identify the advantages of specific postdischarge
patient care pathways. In the second multivariate analysis, when
the percentage of variation in the ADL was considered, the
intensive care pathway was no longer statistically significant.
Additional studies are needed to define the selection criteria for
assigning patients to the different rehabilitative pathways and for
correlating the patient’s level of autonomy at hospital discharge
with that achieved during the follow-up period.

With respect to the characteristics of the individual patient, the
elements linked to recovery are age, the Charlson score, and the
prefracture ADL score, confirming what various authors have
already reported.3,18 Multiple variables considered important in
clinical practice or significant in other studies,3,14,17 such as sex,
where the patient came from, the orthogeriatric approach, the type
of fracture, and the type and rapidity of surgery, have not been
found to be predictors of the recovery of ADL autonomy. In the
study by Beaupre et al,29 the authors pointed out how coming from
a nursing home was closely linked to a very compromised pre-
fracture ability level.

Recent guidelines recommend surgical treatment within 24
hours after the fracture. The authors who support this theory
report the positive impact on the reduction of mortality, hospital
stay, and postoperative complications.30-32 Our data, with a me-
dian waiting time of 47 hours, supported the hypothesis accord-
ing to which a delay in surgery did not compromise the final
result, as has also been reported by Moran32 and Orosz33 and
colleagues.

Many authors hold that a multidisciplinary approach in an
orthogeriatric context may improve patient’s recovery of auton-
omy.8,10-12 Data do not confirm this hypothesis. Although a
multiprofessional geriatric approach results in a reduction in
mortality and an increase in the percentage of patients returning
home in the first 12 months, it does not translate into an increase
in autonomy.10 Instead, according to Saltvedt et al,34 orthogeri-
atric departments are useful in helping patients recover autonomy,
but this contribution is linked to the clinical aspects managed,
including disorientation, constipation, and early mobilization.

The multivariate analysis that was carried out which consid-
ered the percentage of variation in the ADL confirmed the data
presented. The use of an outcome that takes into consideration the
prefracture ADL score permits better highlighting the clinical
factors that are independent predictors of the recovery/loss of
ADL autonomy.

Study limitations

This study has several limitations. First, not all the variables
considered were measured using validated measurements;
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For personal use only. No other uses without permission. C
disorientation and physical constitution were based on the clinical
judgment of the health staff. Second, the variables linked to the
postdischarge pathway were collected only from information re-
ported by the patient or the caregiver. Finally, when patients were
initially admitted to the emergency department, it was not possible
to appropriately evaluate their prefracture cognitive state; for this
reason, this variable was not measured. The strengths of our
approach included the size of the sample and access to a wide
variety of clinical characteristics affecting care.
Conclusions

In the initial phase, treatment of patients with hip fractures is
associated with the pathway of recovering autonomy. Recovering
deambulation, the prevention and treatment of disorientation, and
the management of incontinence are the independent predictive
factors that can be addressed in clinical practice.
Supplier

a. SPSS version 15.0; SPSS, Inc.
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