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Abstract
Introduction Long-term place of residence after hip frac-
ture is not often described in literature. The goal of this
study was to identify risk factors, known at admission, for
failure to return to the pre-fracture place of residence of hip
fracture patients in the Wrst year after a hip fracture.
Methods This is a prospective longitudinal study of 444
consecutive admissions of hip fracture patients aged ¸65
years. Place of residence prior to admission, at discharge,
after 3 and 12 months was registered. Patients admitted
from a nursing home (n = 49) were excluded from statisti-
cal analysis. Multivariable logistic regression analysis was
performed, using age, gender, presence of a partner, ASA-
score, dementia, anaemia at admission, type of fracture,
pre-fracture level of mobility and level of activities of daily
living (ADL) as possible risk factors.

Results Two hundred eighty-nine patients lived in their
own home, 31.8% returned at discharge, 72.9% at 3 months
and 72.8% at 12 months. Age, absence of a partner, demen-
tia, and a lower pre-fracture level of ADL or mobility were
independent contributors to failure to return to their own
home at discharge, 3 or 12 months. 106 patients lived in a
residential home; 33.3% returned at discharge, 68.4% at 3
months and 64.4% at 12 months. Age was an independent
contributor to failure to return to a residential home.
Conclusions Age, dementia and a lower pre-fracture level
of ADL were the main signiWcant risk factors for failure to
return to the pre-fracture residence. As the 3- and 12-month
return-rates were similar, 3-month follow-up might be used
as an endpoint in future research.

Keywords Hip fracture · Place of residence · 
Risk factors · Longitudinal

Introduction

The total number of hip fracture patients aged 50 years and
older has been estimated to increase to over half a million
in the US by 2040 and 6.3 million by 2050 worldwide [1,
2]. Elderly hip fracture patients suVer frequently from
comorbidities and the 1-year mortality rate is high [3].
Social morbidity as measured by limited activities of daily
life, loss of independency and the impact of a sudden
change in place of residence due to a hip fracture has little
focus in research, despite its importance for the quality of
life for the patient [4]. Socio-economically, the impact of a
hip fracture and its sequelae is large as well. Discharge to
an alternative location or arranging additional postoperative
care at home after discharge can attribute to a longer stay in
hospital and creates additional costs [5, 6]. Only a limited
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number of prospective studies on pre- and post-fracture
place of residence have been published. Most of them are
focused on the discharge location, but not on the long-term
place of residence [7–12].

The aim of the current study was to identify risk factors,
known at admission, for failure to return to the pre-fracture
place of residence at discharge, 3- and 12-month post-frac-
ture. These factors can be used to improve discharge proto-
cols and could become important socio-economic parameters.

Methods

Patient cohort

A prospective longitudinal observational cohort study of
444 consecutive admissions for a hip fracture in 437
patients of 65 years and older was conducted. All patients
were admitted to the orthopaedic or trauma surgery ward in
a 450-bed teaching hospital in Delft, the Netherlands, from
January 2008 to December 2009. In both wards profession-
als worked with a standardized care pathway for hip frac-
ture patients that has been developed by a multidisciplinary
team, including orthopaedic and trauma surgeons, geriatri-
cians, psychiatrists and nurses from the emergency depart-
ment, wards and liaison service. Patients with a fracture due
to a high-energy trauma, with a pathologic fracture or those
with a periprosthetic hip fracture were not included.
Patients admitted from a nursing home (n = 49, 12-month
mortality 46.9%) were excluded from the analysis for fail-
ure to return to their pre-fracture nursing home as they all
returned to the nursing home or died. Length of follow-up
for all patients was 12 months or up to death.

It was not necessary to obtain approval from the local
ethical committee due to the observational character of the
study evaluating usual care as a part of good clinical prac-
tice. Since data could not be traced back to the individual
patient, there were no privacy issues.

Data collection

Uniform collection and recording of data of all patients
were achieved by standard evaluation at admission and
after 3 and 12 months according to the standardized care
pathway for hip fracture patients. Age, gender, presence of
a partner, American Society of Anesthesiologists (ASA)
physical status classiWcation score, presence of dementia,
presence of anaemia at admission, type of fracture, fracture
treatment, anaesthesia, length of stay (LOS), discharge
location and the in-hospital, 3- and 12-month mortality rate
were registered [13]. One observer (AV) rated the ASA

score of all patients. Mortality of the patients was scored
meticulously by repeated consultation of the population
registers of the counties in the region as well as the hospital’s
patient registration systems for the full length of follow-up.

Place of residence, level of mobility and level of activi-
ties of daily living (ADL) were obtained at admission and
at 3- and 12-month post-fracture [14]. These parameters
were registered during routine follow-up in the outdoor
clinic or by a questionnaire sent to the patient or caretakers
in case of dementia.

Anaemia

In all patients the haemoglobin level at admission was
obtained. Anaemia at admission was deWned based on the
criteria of the World Health Organization (WHO) [15].
These criteria classify anaemia as a haemoglobin level
below 7.5 mmol/L (12 g/dL) in women and below 8.1
mmol/L (13 g/dL) in men.

Place of residence

Patients were divided into three groups based on pre-frac-
ture place of residence at admission, i.e. living in their own
home, in a residential home or in a nursing home.

Living in their own home was deWned as living indepen-
dently, alone or with a partner.

A residential home is a heterogeneous form of living,
ranging from the availability of support to almost full-time
help in daily activities.

A nursing home is a residential facility caring for per-
sons with predominant diYculties in activities of daily
living.

Level of mobility and ADL

Mobility both in- and outdoors prior to hip fracture was
classiWed as mobile without an aid, mobile with an aid or
not able to ambulate (“immobile”). A cane, crutch(es) or
walker were all considered an aid, patients in a wheelchair
were considered to be immobile. The level of mobility was
divided into four main categories; mobile without use of an
aid in- and outdoors, mobile in- and outdoors with the use
of an aid in- and/or outdoors, only mobile indoors (regard-
less the use of an aid) and immobile both in- and outdoors.

The Groningen Activity Restriction Score (GARS) is a
functional ADL score [14]. It assesses competence in abili-
ties in 11 personal basic ADL and 7 instrumental activities of
daily living (IADL). A summed score was calculated ranging
from 18 (indicating ability to perform all activities without
assistance or undue eVort) to 72 (indicating disability).
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Statistical analysis

Continuous data are presented as mean with standard devia-
tions (SD). The independent Student’s t test or one-way
anova was used to compare groups of continuous data. Cat-
egorical data are presented as the number of subjects in the
category, along with the percentages. Chi-square test and
Fisher’s exact test were used for comparing groups of cate-
gorical data.

Bivariate and multivariable logistic regression analysis
was performed to identify risk factors for patients living in
their own home or in a residential home prior to admission
for failure to return to the pre-fracture place of residence at
discharge, 3- and 12-month post-fracture. For both analysis,
only risk factors known at admission were used; age, gen-
der, presence of a partner, perioperative risk (ASA score
I/II vs. III/IV), dementia, anaemia at admission, pre-fracture
level of mobility (using the four categories of mobility),
pre-fracture level of ADL (expressed with the GARS) and
type of fracture [neck of femur (inter) trochanteric or sub-
trochanteric].

Patients classiWed as ASA I or II and III or IV were com-
bined to two groups, as the separate groups of ASA I
(n = 22) and ASA IV (n = 26) classiWed patients were too
small to be analyzed separately. LOS was changed into a
binary summary outcome based on the median, i.e. · or
>11 days.

The likelihood ratio backward test was used to Wnd the
best-Wt model by selecting the variables one by one. The
probability for entry was set at 0.05, and the probability for
removal at 0.10. To calculate odds ratios (OR), logistic
regression analysis was used. P values lesser than 0.05
were considered statistically signiWcant. All data were ana-
lysed in SPSS 17.0 (SPSS Inc. Chicago, USA).

Results

Table 1 shows characteristics of all patients, based on the
pre-fracture place of residence. Mean (SD) age of all
patients was 83.4 years (7.3), 73.2% were female. Prior to
hip fracture, the majority of patients (n = 289, 65.1%) lived
in their own home and nearly one quarter (n = 106, 23.9%)
lived in a residential home. A small group (n = 49, 11.0%)
resided in a nursing home. Patients living in their own
home were younger, more often male, had lower ASA
scores, were less often known with anaemia and dementia
and had more often a partner compared to patients living in
a residential home or a nursing home.

A conservative treatment was chosen in 12 patients, who
therefore did not receive any form of anaesthesia.

Mortality at 3 months was 15.1% (n = 67) and 26.4%
(n = 117) at 12 months of the entire group, being higher in

the group of patients that lived less independently. At
3-month follow-up, no data about place of residence were
available in 13 patients (2.8%), and at 12-month follow-up
this information was missing in 6 patients (1.4%).

Data on some variables were missing (most of them less
than 4%, Table 1), since they were not entered in the pro-
spective database at admission and could not be retrieved at
a later period in time.

Patients living in their own home at admission

Discharge directly to their own home occurred in 90
patients (31.8%). At 3 months, 186 patients (72.9%) and at
12 months 171 patients (72.8%) returned to their own
home. All values were corrected for mortality; in-hospital
mortality was 2.1% (n = 6), mortality at 3 months was 7.6%
(n = 22) and 16.6% (n = 48) at 12 months.

Risk factors for failure to return to the own home

Data of the bivariate regression analysis for risk factors for
failure to return to home are shown in Table 2. Age,
absence of a partner, dementia, a lower level of mobility
and a lower level of ADL (i.e. a higher GARS) were signiW-
cant contributors to failure to return to their own home at
discharge, at 3 and at 12 months after discharge. Figure 1
shows the positive association of chronological age and
failure of returning home at discharge and after 3 and 12
months. Multivariable logistic regression analysis showed
that age, dementia and a lower level of ADL (i.e. a higher
GARS) were the main signiWcant independent contributors
to failure to return to their own home at discharge, at 3 or at
12 months, as demonstrated in Table 3. Absence of a part-
ner was a signiWcant risk factor for failure to return to their
own home only at discharge.

Patients living in a residential home at admission

Discharge directly to their residential home occurred in 32
patients (33.3%). At 3 months 54 (68.4%) and at 12 months
38 (64.4%) patients were residing in their pre-fracture resi-
dential home again. All values were corrected for mortality;
in-hospital mortality was 9.4%, mortality was 26.4% at
3 months and 43.4% at 12 months.

Risk factors for failure to return to the residential home

Data of the bivariate analysis for risk factors for failure to
return to a residential home are shown in Table 4. A lower
level of ADL (higher GARS) was a risk factor for failure to
return to the residential home at 3- and at 12-month post-
fracture. Age and female gender were risk factors at dis-
charge.
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Multivariable logistic regression analysis (96 patients
available) showed that age was the only independent
contributor to failure to return to their residential home
at discharge (OR 1.09, 95% CI 1.02–1.16, P = 0.007).
None of the other potential risk factors reached signiW-
cance at discharge, at 3- or at 12-month follow-up. The
latter two analyses were performed in 79 and 59
patients, respectively.

Discussion

The majority of the hip fracture patients in the studied pop-
ulation aged 65 years and older lived in their own home,
whilst sustaining a hip fracture. During the Wrst year after
fracture treatment, three quarters of the surviving popula-
tion had returned to their own home. Multivariable logistic
regression analysis identiWed higher age, dementia and a

Table 1 Characteristics of patients with a hip fracture dependent on residency at admission

Values are given as number (percentage) unless mentioned otherwise

LOS length of stay, GARS Groningen Activity Restriction Score, ASA American Society of Anesthesiologists Physical Status classiWcation

Data not available in: a 33 patients, b 15 patients, c 7 patients

*Bivariate analysis

Study population 
(n = 444)

Place of residence at admission P value*

Own home 
(n = 289)

Residential 
home (n = 106)

Nursing home 
(n = 49)

Mean age in years (SD) 83.4 (7.3) 81.9 (6.9) 86.9 (7.4) 85.2 (6.2) <0.001

Female gender 325 (73.2) 200 (69.2) 87 (82.1) 38 (77.6) 0.010

Partner at admissiona 133 (32.4) 116 (40.4) 11 (10.8) 6 (27.3) <0.001

ASA score

I/II 289 (65.1) 205 (70.9) 59 (55.7) 25 (51.0) <0.001

III/IV 155 (34.9) 84 (29.1) 47 (44.3) 24 (49.0)

Dementiab 111 (25.9) 31 (11.2) 44 (42.3) 36 (76.6) <0.001

Anaemia at admission 188 (42.5) 105 (36.5) 52 (49.5) 31 (63.3) <0.001

Mobility at admission <0.001

Without an aid in- and outdoors 152 (34.3) 133 (46.0) 14 (13.2) 5 (10.4)

With an aid in- and outdoors 200 (45.1) 136 (47.1) 46 (43.4) 18 (37.5)

Only mobile indoors 78 (17.6) 18 (6.2) 42 (39.6) 18 (37.5)

Immobile 13 (2.9) 2 (0.7) 4 (3.8) 7 (14.6)

Mean GARS (SD)c 42.9 (17.8) 34.8 (14.5) 55.3 (13.5) 63.7 (9.0) <0.001

Fracture type

Neck of femur 257 (57.9) 169 (58.5) 57 (53.8) 31 (63.3) 0.140

(Inter) trochanteric 169 (38.1) 106 (36.7) 45 (42.5) 18 (36.7)

Subtrochanteric 18 (4.1) 14 (4.8) 4 (3.8) 0 (0)

Treatment

Osteosynthesis 248 (55.9) 162 (56.1) 64 (60.4) 22 (44.9) 0.093

(Hemi) arthroplasty 184 (41.4) 120 (41.5) 38 (35.8) 26 (53.1)

Conservative 12 (2.7) 7 (2.4) 4 (3.8) 1 (2.0)

Anaesthesia

Spinal/epidural 406 (91.4) 268 (92.7) 94 (88.7) 44 (89.8) 0.302

General 26 (5.9) 14 (4.8) 8 (7.5) 4 (8.2)

Not applicable 12 (2.7) 7 (2.4) 4 (3.8) 1 (2.0)

LOS >10 days 209 (47.1) 133 (46.0) 62 (58.5) 14 (28.6) <0.001

Mortality

In-hospital 20 (4.5) 6 (2.1) 10 (9.4) 4 (8.2) 0.004

3 months 67 (15.1) 22 (7.6) 28 (26.4) 17 (34.7) <0.001

3- to 12-month 50 (11.3) 26 (9.0) 18 (17.0) 6 (12.2) 0.017

12 months 117 (26.4) 48 (16.6) 46 (43.4) 23 (46.9) <0.001
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lower level of mobility as the most important risk factors
for failure to return to their own home at discharge, but also
at 3- and at 12-month post-fracture.

The percentage of patients returning to their pre-fracture
residence was stable between 3  and 12 months, the 3-month
time mark can be used as an evaluation end point in future
research. This is in line with a previous study which con-
cluded that the 4-month time mark is adequate to evaluate
ADL and residential status in hip fracture patients [16].

The medical and social morbidity of patients living in a
residential home was worse compared to patients living in

their own home, this is reXected in a higher 1-year mortal-
ity rate and a more limited level of mobility of the residen-
tial home patients. The overall 1-year mortality rate in our
cohort (mean age 83 years) was 26%, comparable to the
result of an US study (495 patients, mean age 85 years, 1-year
mortality 26%) and a large Scottish cohort (27,475 patients,
aged 50 and older, 1-year mortality 31%) [17, 18].

Early and reliable information on the potential discharge
location after the hospital admission is of importance for
both patients and caregivers to plan postoperative care. Fur-
thermore, it is of socio-economical impact. When extrapo-
lating the results of this study to diVerent countries, one
must be aware of bias at several levels. First, large diVer-
ences between countries exist in type of housing and tradi-
tions for homes for elderly people [19]. In the Netherlands,
a residential home is very heterogeneous form of living, as
deWned earlier in this paper. Secondly, large regional,
national and international diVerences exist on discharge
policies, like locations of discharge and availability of
diVerent kinds of temporary rehabilitation units [20, 21].

In a large Scottish series, the number of hip fracture
patients living in their own home prior to sustaining a hip
fracture and the percentage of these patients returning to
this location after 4 months were comparable to our results
[22]. In a series of hip fracture patients living in New
York slightly more (85%) patients lived in their own resi-
dence prior to the hip fracture, but only 20% could be

Table 2 Characteristics of patients living in their own home at admission

Values are given as number (percentage), * SigniWcant at that moment in time, # P < 0.05, bivariate analysis

ASA American Society of Anesthesiologists Physical Status classiWcation, GARS Groningen Activity Restriction Score

Discharge to own 
home

P# At 3 months back at own
home

P# At 12 months back at own
home

P#

Yes (n = 90) No (n = 193) Yes (n = 186) No (n = 69) Yes (n = 171) No (n = 64)

Mean age in years (SD) 77.9 (6.8) 83.6 (6.2) * 80.0 (6.5) 85.1 (6.0) * 79.9 (6.5) 84.6 (5.8) *

Female gender 47 (52.2) 148 (76.7) * 127 (68.3) 47 (68.1) 115 (67.3) 47 (73.4)

Partner at admission 53 (59.6) 59 (30.7) * 85 (45.7) 20 (29.0) * 83 (48.5) 18 (28.1) *

ASA score III/IV 21 (23.3) 58 (30.1) 44 (23.7) 22 (31.9) 32 (18.7) 23 (35.9) *

Dementia 2 (2.3) 29 (15.6) * 7 (3.9) 19 (29.2) * 8 (4.8) 15 (25.4) *

Anaemia at admission 27 (30.0) 73 (38.0) 60 (32.4) 24 (34.8) 48 (28.2) 23 (35.9)

Pre-fracture mobility * * *

Without an aid in- and outdoors 61 (67.8) 70 (36.3) 102 (54.8) 19 (27.5) 101 (59.1) 15 (23.4)

With an aid in- and/or outdoors 28 (31.1) 105 (54.4) 77 (41.4) 42 (60.9) 65 (38.0) 42 (65.6)

Cannot walk outside 1 (1.1) 16 (8.3) 6 (3.2) 7 (10.1) 3 (1.8) 7 (10.9)

Immobile 0 (0) 2 (1.0) 1 (0.5) 1 (1.4) 2 (1.2) 0 (0.0)

Mean GARS (SD) 27.2 (12.3) 38.0 (14.3) * 38.1 (13.0) 60.7 (10.6) * 35.3 (13.5) 58.8 (11.0) *

Fracture type *

Neck of femur 62 (68.9) 105 (54.4) 116 (62.4) 38 (55.1) 107 (62.6) 36 (56.3)

(Inter) trochanteric 23 (25.6) 79 (40.9) 62 (33.3) 26 (37.7) 56 (32.7) 24 (37.5)

Subtrochanteric 5 (5.6) 9 (4.7) 8 (4.3) 5 (7.2) 8 (4.7) 4 (6.3)

Fig. 1 Percentages of patients who failed to return to their own home
at discharge, 3  and 12 months
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immediately discharged home from the hospital. At
6 months, 83% had returned back to their own residence
[10]. Finally, in a comparison of a Finnish and a British
cohort of hip fracture patients, 62 and 69% lived in their
own home prior to the hip fracture, of whom 44 and 54%
respectively, had returned home four months after hospital
discharge, which is less than that in our study [20].

Risk factors for not returning to their own home after
hospital discharge were higher age, presence of dementia,
absence of a partner, a lower level of mobility and a lower

level of ADL prior to the hip fracture. Beside these risk fac-
tors, a longer LOS was also a risk factor for failure to return
to their own home. A longer LOS is often associated with a
higher rate of adverse outcomes during admission and
might be related to worse outcome thereafter [23, 24]. LOS
was not included in the statistical analysis, since the pur-
pose of the current study was to identify risk factors known
at admission of the patient. Subsequently, a prediction
model for discharge location already at admission can be
developed with these risk factors. If discharged to another

Table 3 Risk factors known at 
admission for failing to return to 
their own home

Independent variables Odds ratio 95% CI P value

At dischargea Age (per year) 1.10 1.05 to 1.16 <0.001

Female gender 2.23 1.17 to 4.26 0.015

Absence of a partner 2.00 1.06 to 3.78 0.032

Dementia 4.84 1.02 to 23.0 0.047

GARS (per 10 units) 1.48 1.16 to 1.89 0.002

At 3 monthsb Age (per year) 1.10 1.03 to 1.16 0.003

Dementia 9.21 3.14 to 27.0 <0.001

GARS (per 10 units) 1.84 1.42 to 2.35 <0.001

At 12 monthsc Age (per year) 1.09 1.03 to 1.16 0.003

Dementia 5.96 2.23 to 15.9 <0.001

Mobility categoryd

With an aid in- and/or outdoors 2.97 1.39 to 6.32 0.005

Only mobile indoors 6.03 1.39 to 26.2 0.016

Multivariable logistic regression 
analysis

Analysis performed in a 268 
patients, b 242 patients; c 225 
patients
d Reference category is mobile 
without an aid

GARS Groningen Activity 
Restriction Score

Table 4 Characteristics of patients living in a residential home at admission

Values are given as number (percentage), * SigniWcant at that moment in time, # P < 0.05, bivariate analysis

ASA American Society of Anesthesiologists Physical Status classiWcation, GARS Groningen Activity Restriction Score

Discharge to 
residential home

P# At 3 months back at 
residential home

P# At 12 months back at 
residential home

P#

Yes (n = 32) No (n = 64) Yes (n = 54) No (n = 25) Yes (n = 38) No (n = 21)

Mean age in years (SD) 83.5 (9.0) 88.1 (6.2) * 85.2 (8.3) 86.9 (5.6) 86.0 (7.7) 86.8 (6.7)

Female gender 22 (68.8) 57 (89.1) * 44 (81.5) 22 (88.0) 34 (89.5) 18 (85.7)

Partner at admission 1 (3.2) 9 (14.5) 8 (15.1) 1 (4.2) 7 (18.9) 2 (10.0)

ASA score III/IV 12 (37.5) 29 (45.3) 17 (31.5) 12 (48.0) 11 (28.9) 9 (42.9)

Dementia 17 (53.1) 23 (37.1) 21 (40.4) 11 (44.0) 16 (44.4) 8 (38.1)

Anaemia at admission 12 (38.7) 34 (53.1) 24 (45.3) 10 (40.0) 19 (50.0) 10 (47.6)

Pre-fracture mobility

Without an aid in- and outdoors 5 (15.6) 9 (14.1) 9 (16.7) 2 (8.0) 7 (18.4) 3 (14.3)

With an aid in- and/or outdoors 14 (43.8) 29 (45.3) 25 (46.3) 10 (40.0) 19 (50.0) 7 (33.3)

Only mobile indoors 12 (37.5) 26 (40.6) 20 (37.0) 12 (48.0) 12 (31.6) 10 (47.6)

Immobile 1 (3.1) 0 (0.0) 0 (0.0) 1 (4.0) 0 (0.0) 1 (4.8)

Mean GARS (SD) 55.2 (14.6) 54.0 (13.0) 59.7 (11.8) 66.3 (8.0) * 58.1 (12.8) 66.8 (8.1) *

Fracture type

Neck of femur 17 (53.1) 34 (53.1) 27 (50.0) 15 (60.0) 21 (55.3) 10 (47.6)

(Inter) trochanteric 14 (43.8) 29 (45.3) 26 (48.1) 10 (40.0) 17 (44.7) 10 (47.6)

Subtrochanteric 1 (3.1) 1 (1.6) 1 (1.9) 0 (0.0) 0 (0.0) 1 (4.8)
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location other than the patient’s own home, length of hospi-
tal stay is usually longer, with subsequent additional costs
[5, 6]. An instrument that predicts the discharge location
already at admission would therefore be of great value, not
only for liaison services but also for patients and their fam-
ily.

Advanced age, dementia, a walking disability and con-
comitant chronic systemic diseases were previously
reported to be risk factors for failure to return to the
patient’s own home at discharge from hospital [7]. This is
largely in concordance with our Wndings, although we used
a more general categorisation for scoring the overall degree
of comorbidities (ASA classiWcation). But, others have
shown that ASA score and the number and type of comor-
bidities are associated [13]. We found a higher ASA score
to be a signiWcant risk factor in the bivariate analysis, but
not in the multivariable logistic regression analysis. Other
papers identiWed presence of a partner, good general health,
good cognition, a higher level of ADL and mobility (both
pre-fracture and 2 weeks after surgery), a lower number of
medication, and moderate use of nursing interventions (like
bathing) as important variables predicting discharge to an
own residence [7–10, 25, 26]. These Wndings are in line
with our study. Other risk factors like anaemia at admission
and fracture type were of small importance in the bivariate
analysis and lost signiWcance in the multivariable analysis.
This is most probably because both anaemia and fracture
type are strongly correlated to age, as shown in previous
papers [27–32].

Deakin et al. [9] published the largest series (3,240
patients) on discharge location of hip fracture patients.
Their analyses were not speciWed for pre-fracture place of
residence. Pre-injury dependence, age, male gender and
injury sustained whilst in hospital were identiWed as the
main risk factors for discharge to an alternative location
(DAL). In contrast to their Wndings, we identiWed female
gender as an independent risk factor for DAL This conXict-
ing outcome is most probably due to diVerence in sample
size between our and the former study. Furthermore, we
only included patients admitted for a hip fracture at the
emergency department; no patients with an in-hospital hip
fracture were included.

Some limitations exist; Wrst, the analyses of patients liv-
ing in a residential home at admission were troubled by the
limited numbers and a high mortality rate. At the 3-month
follow-up, 86 patients could be analyzed; at 12 months only
66 patients. This is the main reason we could only identify
age as a risk factor for failure to return to their residential
home at discharge in the multivariate analysis. A lower
level of ADL independency was the most important risk
factor for not returning to their residential home in the
bivariate analysis. A second limitation was the fact that the
diagnosis of dementia was based on medical history. Cog-

nitive performance was not assessed during hospital stay.
The third limitation was that the type and number of comor-
bidities were not registered. Finally, many factors inXuence
the location of residence after hospital discharge. Of these
other factors, the role of the social network might be one of
the largest. They can play an important role in the decision
of an older person whether or not to stay living indepen-
dently or to move to a residential home.

In conclusion, the large study population, the prospec-
tive character, adequate information on mortality rates and
long follow-up make the study results valuable for analysis
of socio-economic aspects after hip fracture treatment,
especially for the patients living in their own home prior to
hip fracture. This study identiWed higher age, dementia and
a lower pre-fracture level of ADL as the most important
independent risk factors for failure to return to the pre-frac-
ture residence in patients living in their own home prior to
hip fracture. In residential home patients, age was identiWed
as the only risk factor, possibly due to the small patient
numbers.

We will use these risk factors to develop a model that
predicts discharge location at admission to provide better
information for patients, family and physicians regarding
the discharge and rehabilitation process.

Acknowledgments The work was supported by the Netherlands
Organization for scientiWc research (NGI/NWO; 05040202 and 050-
060-810 Netherlands Consortium for Healthy Aging (NCHA)) and the
seventh framework program MYOAGE (HEALTH-2007-2.4.5-10)
and Reumafonds LRR.

ConXict of interest No beneWts in any form have been received or
will be received from a commercial party related directly or indirectly
to the subject of this article.

Open Access This article is distributed under the terms of the Crea-
tive Commons Attribution License which permits any use, distribution,
and reproduction in any medium, provided the original author(s) and
the source are credited.

References

1. Cooper C, Campion G, Melton LJ (1992) Hip fractures in the eld-
erly: a world-wide projection. Osteoporos Int 2:285–289

2. Cumming RG, Nevitt MC, Cummings SR (1997) Epidemiology of
hip fractures. Epidemiol Rev 19:244–257

3. Abrahamsen B, van Staa T, Ariely R, Olson M, Cooper C (2009)
Excess mortality following hip fracture: a systematic epidemiolog-
ical review. Osteoporos Int 20:1633–1650

4. Mendonça TM, Silva CH, Canto RS, Morales ND, Pinto RD,
Morales RD (2008) Evaluation of the health-related quality of life
in elderly patients according to the type of hip fracture: femoral
neck or trochanteric. Clinics (Sao Paulo) 63:607–612

5. Haentjens P, Autier P, Barette M, Boonen S, Belgian Hip Frac-
ture Study Group (2001) The economic cost of hip fractures
among elderly women. A one-year, prospective, observational
cohort study with matched-pair analysis. J Bone Jt Surg Am
83:493–500
123



830 Arch Orthop Trauma Surg (2012) 132:823–830
6. Sahota O, Morgan N, Moran CG (2011). The direct cost of acute
hip fracture care in care home residents in the UK. Osteoporos Int
1. [Epub ahead of print]

7. Hagino T, Ochiai S, Sato E, Watanabe Y, Senga S, Haro H (2011)
Prognostic prediction in patients with hip fracture: risk factors pre-
dicting diYculties with discharge to own home. J Orthop Trauma-
tol 12:77–80

8. Bond J, Gregson B, Smith M, Lecouturier J, Rousseau N, Rodgers
H (2000) Predicting place of discharge from hospital for patients
with a stroke or hip fracture on admission. J Health Serv Res Pol-
icy 5:133

9. Deakin DE, Wenn RT, Moran CG (2008) Factors inXuencing dis-
charge location following hip fracture. Injury 39:213–218

10. Boockvar KS, Litke A, Penrod JD, Halm EA, Morrison RS, Sil-
berzweig SB et al (2004) Patient relocation in the 6 months after
hip fracture: risk factors for fragmented care. J Am Geriatr Soc
52:1826–1831

11. Hashmi M, Tellisi N, Rigby A, Wahab K (2004) The value of a
prognostic scoring system in the rehabilitation of elderly patients
with proximal femoral fractures. Int J Clin Pract 58:2–5

12. Titler M, Dochterman J, Xie X-J, Kanak M, Fei Q, Picone DM,
Shever L (2006) Nursing interventions and other factors associ-
ated with discharge disposition in older patients after hip fractures.
Nurs Res 55:231–242

13. Owens WD, Felts JA, Spitznagel EL (1978) ASA physical status
classiWcations: a study of consistency of ratings. Anesthesiology
49:239–243

14. Suurmeijer TP, Doeglas DM, Moum T, Briançon S, Krol B, San-
derman R, Guillemin F, Bjelle A, van den Heuvel WJ (1994) The
Groningen Activity Restriction Scale for measuring disability: its
utility in international comparisons. Am J Publ Health 84:1270–
1273

15. World Health Organisation (1968) Nutritional anemias. Report of
a WHO scientiWc group. World Health Organization technical re-
port series 405: 5–37

16. Heikkinen T, Jalovaara P (2005) Four or twelve months’ follow-
up in the evaluation of functional outcome after hip fracture sur-
gery? Scand J Surg 94:59–66

17. Bentler SE, Liu L, Obrizan M, Cook EA, Wright KB, Geweke JF,
Chrischilles EA et al (2009) The aftermath of hip fracture: dis-
charge placement, functional status change, and mortality. Am J
Epidemiol 170:1290–1299

18. Johnston AT, Barnsdale L, Smith R, Duncan K, Hutchison JD
(2010) Change in long-term mortality associated with fractures of
the hip: evidence from the Scottish hip fracture audit. Br J Bone Jt
Surg 92:989–993

19. Housing conditions of the elderly in the EU; European Community
Household Panel (ECHP) (1995) wave. ISSN 1024–4352. http://

epp.eurostat.ec.europa.eu/cache/ITY_OFFPUB/CA-NK-99-014/
EN/CA-NK-99-014-EN.PDF. Accessed 24 Dec 2011

20. Heikkinen T, Parker M, Jalovaara P (2001) Hip fractures in Fin-
land and Great Britain—a comparison of patient characteristics
and outcomes. Int Orthop 25:349–354

21. Berglund-Rödén M, Swierstra BA, Wingstrand H, Thorngren K-G
(1994) Prospective comparison of hip fracture treatment: 856 cas-
es followed for 4 months in The Netherlands and Sweden. Acta
Orthop 65:287–294

22. Holt G, Smith R, Duncan K, Hutchison JD, Gregori A (2008) Out-
come after surgery for the treatment of hip fracture in the extreme-
ly elderly. J Bone Jt Surg Am 90:1899–1905

23. Merchant RA, Lui KL, Ismail NH, Wong HP, Sitoh YY (2005)
The relationship between postoperative complications and out-
comes after hip fracture surgery. Ann Acad Med Singap 34:163–
168

24. Foss NB, Palm H, KrasheninnikoV M, Kehlet H, Gebuhr P (2007)
Impact of surgical complications on length of stay after hip frac-
ture surgery. Injury 38:780–784

25. Thorngren KG, Ceder L, Svensson K (1993) Predicting results of
rehabilitation after hip fracture. A ten-year follow-up study. Clin
Orthop Rel Res 287:76–81

26. Kaehrle P, Maljanian R, Bohannon RW, Horowitz S (2001) Fac-
tors predicting 12-month outcome of elderly patients admitted
with hip fracture to an acute care hospital. Outcomes Manag Nurs
Pract 5:121–123

27. Gruson KI, AharonoV GB, Egol KA, Zuckerman JD, Koval KJ
(2002) The relationship between admission hemoglobin level and
outcome after hip fracture. J Orthop Trauma 16:39–44

28. Hagino T, Ochiai S, Sato E, Maekawa S, Wako M, Haro H (2009)
The relationship between anaemia at admission and outcome in
patients older than 60 years with hip fracture. J Orthop Traumatol
10:119–122

29. Fox KM, Cummings SR, Williams E, Stone K (2000) Femoral
neck and intertrochanteric fractures have diVerent risk factors: a
prospective study. Osteoporos Int 11:1018–1023

30. Karagas MR, Lu-Yao GL, Barrett JA, Beach ML, Baron JA (1996)
Heterogeneity of hip fracture: age, race, sex, and geographic pat-
terns of femoral neck and trochanteric fractures among the US eld-
erly. Am J Epidemiol 143:677–682

31. Tanner DA, Kloseck M, Crilly RG, Chesworth B, Gilliland J
(2010) Hip fracture types in men and women change diVerently
with age. BMC Geriatr 10:12

32. Vochteloo AJ, Borger van der Burg BL, Mertens BJ, Niggebrugge
AH, de Vries MR, Tuinebreijer WE et al (2011) Outcome in hip
fracture patients related to anemia at admission and allogeneic
blood transfusion: an analysis of 1262 surgically treated patients.
BMC Musculoskelet Disord 12:262
123

http://epp.eurostat.ec.europa.eu/cache/ITY_OFFPUB/CA-NK-99-014/EN/CA-NK-99-014-EN.PDF
http://epp.eurostat.ec.europa.eu/cache/ITY_OFFPUB/CA-NK-99-014/EN/CA-NK-99-014-EN.PDF
http://epp.eurostat.ec.europa.eu/cache/ITY_OFFPUB/CA-NK-99-014/EN/CA-NK-99-014-EN.PDF

	Risk factors for failure to return to the pre-fracture place of residence after hip fracture: a prospective longitudinal study of 444 patients
	Abstract
	Introduction
	Methods
	Patient cohort
	Data collection
	Anaemia
	Place of residence
	Level of mobility and ADL
	Statistical analysis

	Results
	Patients living in their own home at admission
	Risk factors for failure to return to the own home

	Patients living in a residential home at admission
	Risk factors for failure to return to the residential home


	Discussion
	Acknowledgments
	References


