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Abstract
Summary Hip fractures are associated with reduced health-
related quality of life (HrQoL). We found pre-existing need
of care or limited function, cognitive impairment, and de-
pression to be independent factors associated with lower
HrQoL during the postsurgical period. In contrast, joint
replacement was associated with better HrQoL compared
to internal fixation. Patients’ treatment should be focused
on functional recovery and treatment of depression.
Introduction The aim of the study was to identify indepen-
dent factors that were correlated with health-related quality
of life (HrQoL) after hip fracture.
Methods A total of 402 patients with a mean age of 81 years
suffering from a hip fracture were included in this prospective,
observational cohort study. HrQoL (determined by the EuroQol
instrument) was measured at admission and at discharge from an
acute care hospital. Independent factors correlated with HrQoL at
discharge and changes from pre-fracture to discharge were deter-
mined using multivariate analyses. The influence of antidepres-
sants was evaluated by an ANOVAwith repeated measurements.
Results Need of care prior to fracture was the most important
determinant of EQ-5D index at discharge (ß=−0.359,

p=0.003). Additionally, low Mini Mental Status Examina-
tion (MMSE) was associated with a lower EQ-5D index at
discharge (MMSE 0–9: ß=−0.238, p <0.001; MMSE 10–19:
ß=−0.294, p <0.001) and a greater decrease in EQ-5D dur-
ing hospitalisation (MMSE 10–19: ß=0.281, p <0.001),
while joint replacement (compared to internal fixation) was
associated with a higher EQ-5D index (ß=0.188, p=0.002)
and a lower decrease in the index (ß=−0.216, p=0.003). EQ
VAS values at discharge were correlated with pre-fracture
Barthel Index (ß=0.253, p <0.001) and Geriatric Depression
Scale scores (ß=−0.135, p=0.026). Depressive patients on
antidepressants demonstrated less of a decrease in the EQ-
5D index compared to patients not receiving medication
(F=2.907, p=0.090).
Conclusions Acute care of hip fracture patients should be
focused on functional recovery and treatment of depression.
When the preferred surgical strategy is unclear, joint replace-
ment should be considered.
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Introduction

Hip fractures are common in elderly people. Most hip frac-
tures occur due to simple falls in patients with advanced
osteoporosis [1, 2]. The incidence of these fractures in Ger-
many is up to 439/100,000 per year [3]. In 2008, nearly
140,000 fractures (ICD-10 S.72.0–72.2) were registered in
Germany [4]. The incidence of these fractures is expected to
rise considerably due to the expected demographic changes
in the next decades. Hip fracture injuries are identified as one
of the most serious healthcare problems affecting the elderly
[5]. Despite recognised treatment algorithms, these fractures
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still lead to declines in function, high rates of morbidity, and
premature death [5–8].

In addition, patient-reported outcomes have been shown to
be impaired following hip fractures in a number of studies.
Specifically, health-related quality of life (HrQoL) is consider-
ably affected following osteoporotic fractures and hip fractures
[9–15]. In a previous study, 3 months after hip fracture, phys-
ical function was found to be reduced by 51% according to the
SF-36 [12]. One year after the fracture, nearly all dimensions
of the HrQoL, according to the SF-36, were reduced in com-
parison to controls [9]. Another investigation found that the
physical function, role-physical, and social function subscales
were still affected 2 years after trauma, with the greatest impact
on the role-physical subscale (48.84 vs. 72.64) [10]. Ekström
et al. showed decreased HrQoL with respect to the EQ-5D
index from 0.69 to 0.59 1 year after trochanteric fracture and
from 0.73 to 0.53 [14] 1 year after subtrochanteric fracture
[15]. Several factors that impact the long-term HrQoL of hip
fracture patients have been identified such as age, fracture type,
co-morbidities [13], patients’ function [9], type of surgery [16],
postoperative pain [17], fear of falling [18], cognitive impair-
ment, and depression [19].

The SF-36 and the EQ-5D are the most commonly used
instruments to evaluate HrQoL [20]. The EQ-5D is a vali-
dated instrument used to measure the health status of the
elderly [21]. Due to its brevity and simplicity, the EQ-5D
seems to be more convenient than the SF-36, particularly
when assessing with geriatric patients [22].

There are only limited data on the HrQoL of hip fracture
patients during acute care that have been evaluated using the
EQ-5D. In previous studies, the EQ-5D was either only ap-
plied just after the fracture or small groups of patients were
examined [23, 24]. We therefore used the EQ-5D in a large
cohort of more than 400 geriatric hip fracture patients at
hospital admission and again at discharge from the acute care
hospital. The main aim of the study was to evaluate the effect
of the fracture on patients’HrQoL and to identify independent
factors related to HrQoL at the end of acute care.

Patients and methods

Patients with proximal femoral fracture (ICD-10 S72.0–72.2
[25]) who were older than 60 years of age and admitted for
surgical fracture treatment to our university hospital were
included in this prospective observational cohort study. Ex-
clusion criteria were polytrauma (ISS ≥16 [26]) and
malignancy-related fractures. The recruitment period was
from April 1, 2009 to September 30, 2011.

Institutional review board approval by the ethics commit-
tee of the University of Marburg was obtained (AZ 175/08).
All patients or their legal representatives provided written
informed consent for study participation.

All patients were examined by trained personnel, and the
following patient characteristics were collected: as socio-
demographic data (e.g., age, gender, residential status), type
of fracture, American Society of Anesthesiologists (ASA)
score [27], and Charlson comorbidity index (CCI) [28]. The
patients’ pre-fracture residential status classified as either
home care or nursing home or independent living. Addition-
ally, patient medication (e.g., antidepressants) prior to frac-
ture was documented.

Clinical data

The interval between hospital admission and surgery, as well
as the type of surgery (prosthesis or internal fixation), was
documented. Occurrence of local complications, such as
failure of osteosynthesis, luxation, seroma, hematoma, or
wound infections, were recorded as well as systemic com-
plications, such as pneumonia, ischemic heart attack, throm-
bosis, lung embolism, decubital ulcer, or urinary tract in-
fections. In-hospital mortality and the duration of inpatient
treatment in our department were also documented.

Questionnaires

Health status was measured using the EQ-5D instrument [29].
The EQ-5D consists of two parts: a questionnaire and a
thermometer-like visual analogue scale (EQ VAS). The ques-
tionnaire contains the following five dimensions: mobility,
se l f care , usual ac t iv i t ies , pa in/d iscomfor t and
anxiety/depression; each dimension has three levels of sever-
ity (1: no problems; 2: moderate problems; 3: severe prob-
lems), resulting in 243 possible health states for the patient.
The EQ-5D index was calculated using the lean model of the
scoring algorithm for the German population [30]. Patients
were asked for a retrospective HrQoL assessment (i.e., before
the fracture) at admission and were asked about their current
HrQoL at discharge. Patients were also asked to rate their
current health status on EQ VAS ranging from 0 (worst imag-
inable health state) to 100 (best imaginable health state).

The pre-fracture activity level was assessed by the Barthel
Index (BI) according to the Hamburger Manual [31]. De-
pression was evaluated using the short form of the Geriatric
Depression Scale (GDS) [32]. Patients with a GDS >4 were
classified as at risk for depression to achieve high sensitivity
in the depression screening [33]. Cognitive impairment was
assessed by the Mini Mental Status Examination (MMSE)
[34]. According to the current German guidelines for demen-
tia, results of the MMSE were divided into no cognitive
impairment [27–30], mild dementia [20–26], moderate de-
mentia [11–19], and severe dementia (<11) [35].

A Delirium Rating Scale (DRS) score was recorded every
day during acute care [36]. Presence of postsurgical delirium
was assumed if DRS was >11 on at least 1 day during
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hospitalisation. The patients’ pain level was measured 1 week
after hip fracture surgery by a VAS (0=no pain at all to 10=-
intolerable pain) [37].

Statistics

The data were collected in a Filemaker® database (FileMaker
Inc., Santa Clara, CA, USA). Double entry with a plausibility
check was performed to monitor for data quality.

Predictive Analysis SoftWare (PASW®) version 18.0
(SPSS Inc., Chicago, IL, USA) was used for explorative data
analysis. The data are presented as the mean, standard devi-
ation (SD), median, and range.

Multiple regression analysis was performed for both the
HrQoL at discharge and the difference between HrQoL prior
to fracture and at discharge.

We usedmultiple regression analysis to identify independent
determinants of HrQoL. Additionally, multiple regression anal-
ysis provides information regarding how well the independent
factors explain differences in HrQoL and HrQoL changes
change during hospitalisation. The variables used in the multi-
ple regression analysis were specified based on data from
previous studies. Variables were screened by means of the
Spearman rank correlation. Among those variables that were
significant in the bivariate analyses, relevant variables were
chosen for multiple linear regressions in which the EQ-5D
and EQ VAS were dependent variables. In the second analysis
with forward selection, all statistically redundant variables were
excluded from the hierarchical regression. All assumptions
regarding multivariate analyses, including homoscedasticity,
linearity, autocorrelation, normally distributed errors, and
multicollinearity, were investigated by the appropriate methods.
The fraction of variability explained was calculated for each
regression model based on the R2 method, as appropriate. Data
were presented with standardised regression coefficients (β),
non standardised regression coefficients (B), and 95 % confi-
dence intervals of non standardised regression coefficients.

T tests for dependent means were used to compare the
EQ-5D index and the EQ VAS at admission and at discharge.

The influence of antidepressants and depression on HrQoL
was analysed by a 2×2×2 analysis of variance (ANOVA)
with repeated measurements. This method was chosen to find
possible interaction effects between medication and depres-
sion on the change in HrQoL during hospitalisation.

Results

During the investigation period, a total of 539 hip fracture
patients were treated in our department. Of the 477 patients
who met the inclusion criteria, 75 patients declined to par-
ticipate; 402 patients were included in the study. Out of 62
(15 %) patients who suffered from severe dementia, 52

patients were unable to answer the EQ-5D. Finally, 350
patients answered the EQ-5D questionnaire at admission
(Fig. 1). The patients’ characteristics and parameters of treat-
ment are shown in Table 1. Overall in-hospital mortality was
6.2 % (n=25). In addition, 52 patients could not or refused to
complete the EQ-5D at discharge, resulting in 277 completed
EQ-5D questionnaires at discharge.

The average pre-fracture EQ-5D index was 0.71 (95 % CI
0.67–0.74) and the average pre-fracture EQ VAS was 57
(95 %CI 54–59). During the hospitalisation period, the mean
EQ-5D index and EQ VAS were reduced to 0.46 (95 % CI
0.41–0.51, p <0.001) and 53 (95 % CI 50–56, p=0.024),
respectively (Table 2).

In the univariate analyses, we found 10 parameters that
were significantly correlated with the EQ-5D index at dis-
charge. These parameters included patient age, pre-fracture
CCI, pre-fracture residential status, pre-fracture BI, GDS at
admission, MMSE at admission, type of surgery, length of stay
in the ICU, occurrence of systemic complications, and occur-
rence of delirium (Table 3). The strongest correlations were
found with the pre-fracture residential status (Spearman’s co-
efficient r=−0.512), pre-fracture BI (r=0.496), and MMSE at
admission (r=0.470) (Table 3). Six parameters (patient age,
pre-fracture residential status, MMSE at admission, type of
surgery, length of stay in the ICU, and presence of delirium)
were significantly correlated with the difference between the
pre-fracture EQ-5D index and the EQ-5D index at discharge
(Table 3). The correlations between these parameters and
change in the EQ-5D index were the opposite of the correla-
tions of these parameters with the EQ-5D at discharge
(Table 3). The correlation coefficients were low compared to
the average coefficients between the EQ-5D index and patient
characteristics (Table 3). EQ VAS at discharge was most
strongly correlated with the pre-fracture Barthel Index
(r=0.279), pre-fracture residential status (r=−0.253), and
pre-fracture Charlson Index (r=−0.249). The correlations were
also in the opposite direction compared to the correlation of
these parameters with the EQ VAS at discharge (Table 3).

Fig. 1 Flow chart of the study
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Table 1 Patients’ characteristics
Age in years (mean ± SD) 81±8 (median 82, range 60–99)

Gender

Female 109 (27 %)

Male 293 (73 %)

Fracture location

Femoral neck 195 (48 %)

Trochanteric 186 (46 %)

Subtrochanteric 21 (5 %)

ASA Score 2.9±0.6; median 3; range 1–5

Pre-fracture Charlson Index 2.4±2.3; median 2; range 0–12

Pre-fracture Barthel Index 80±25; median 90; range 0–100

Residential status

Pre-fracture home care or nursing home 155 (40 %)

Independent living 236 (60 %)

MMSE on admission 20±9.1; median 24; range 0–30

27–30 (normal) 132 (33 %)

20–26 (mild dementia) 134 (34 %)

10–19 (moderate dementia) 71 (18 %)

<10 (severe dementia) 62 (15 %)

GDS on admission (mean ± SD) 3.7±3.0; median 3; range 0–13

0–4 (normal) 278 (76 %)

>4 (suggestive of depression) 86 (24 %)

Interval between admission and surgery (mean ± SD) 18 h±13; median 18 h; range 45 min–93 h

Kind of surgery

Prosthesis 165 (41 %) 165 (41 %)

Internal fixation 237 (59 %) 237 (59 %)

Length of stay on ICU (mean ± SD) 2.7 days±3.7; median 2 days; range 0–45 days

Pain level 1 week after surgery (VAS) (mean ± SD) 3.7±2.7; median 4; range 0–10

Occurrence of delirium (DRS) 41 % (n=163)

Rate of local complications 9 % (n=35)

Rate of systemic complications 33 % (n=13)

In-hospital mortality 6.2 % (n=25)

Length of stay in hospital (in days) (mean ± SD) 14 days±6; median 13 days; range 2–50 days

Table 2 Analysis of the EQ-5D questionnaire, EQ-5D index and EQ VAS before the fracture occurred and at hospital discharge

Pre-fracture EQ-5D EQ-5D at discharge

Dimension No problems Some problems Extreme problems No problems Some problems Extreme problems

Mobility 164 (43.7 %) 192 (51.2 %) 19 (5.1 %) 16 (5.8 %) 178 (64.3 %) 83 (30.0 %)

Self care 208 (55.5 %) 124 (33.1 %) 43 (11.5 %) 55 (19.9 %) 138 (49.8 %) 84 (30.3 %)

Usual activities 171 (45.6 %) 142 (37.9 %) 62 (16.5 %) 17 (6.1 %) 134 (48.4 %) 126 (45.5 %)

Pain/discomfort 146 (38.9 %) 199 (53.1 %) 30 (8.0 %) 60 (21.7 %) 187 (67.5 %) 30 (10.8 %)

Anxiety/depression 222 (59.2 %) 127 (33.9 %) 26 (6.9 %) 114 (41.2 %) 128 (46.2 %) 35 (12.6 %)

EQ-5D index 0.71±0.29; range −0.21–1.00 0.46±0.33; range −0.21–1.00

(Mean ± SD) 95 % CI 0.67; 0.74* 95 % CI 0.41; 0.51*

EQ VAS 57±23 range 0–100** 53±20 range 0–100**

(Mean ± SD) 95 % CI 54; 59 95 % CI 50; 56

*p value <0.001; ** p value=0.024
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In the multiple regression analysis (adjustedR2=0.382), pre-
fracture residential status (home care or nursing home;
ß=−0.359, p <0.001) and low MMSE (MMSE 0–9:
ß=−0.238, p <0.001, MMSE 10–19: ß=−0.294, p <0.001)
were significantly associated with a lower EQ-5D index at
discharge. In contrast, hip replacement with prosthesis was
associated with higher EQ-5D index levels compared to inter-
nal fixation (ß=0.188, p=0.002) (Table 4). With respect to the
difference between pre-fracture and discharge EQ-5D, we iden-
tified moderate dementia (MMSE: 10–19; ß=0.281, p <0.001)
and the type of surgery (prosthesis, ß=−0.216, p=0.003) as
independent variables (adjusted R2=0.097, Table 5).

In the multiple regression analysis of the EQ VAS at
discharge (adjusted R2=0.093), a greater BI at admission
was related to higher EQ VAS (ß=0.253, p <0.001), while
a GDS of more than 4 points was related to lower EQ VAS
(ß=−0.135, p=0.026, Table 6). We found no variables that

significantly influenced the differences between pre-fracture
and EQ VAS at discharge in the multiple regression analysis.

Thirty-four (8 %) patients were on antidepressants prior to
the fracture. HrQoL with respect to antidepressant intake and
GDS are given in Table 7. Patients using antidepressants had
a lower EQ-5D index (0.40 vs. 0.58; p=0.011), while pa-
tients with a GDS >4 had a lower EQ VAS (50 vs. 61,
p=0.003, Table 7). The ANOVA with repeated measure-
ments showed no influence of antidepressant medication or
GDS >4 on the variations in EQ VAS during hospitalisation
(F=0.208, p=0.649). Regarding the EQ-5D index, patients
with GDS ≤4 had a similar decrease in HrQoL during
hospitalisation, independent of antidepressant medication
use (Fig. 2a); however, we found a lower decrease in the
EQ-5D index in depressive patients (GDS >4) using antide-
pressant medication compared to those not using medication
(Fig. 2b; F=2.907, p=0.090).

Table 3 Correlation between EQ-5D index and EQ VAS (at discharge and difference between admission and discharge) and patients’ characteristics

At discharge Difference between pre-fracture and at discharge

EQ-5D index EQ VAS index EQ-5D EQ VAS

Patients’ characteristics Spearmen’s
coefficient

p value Spearmen’s
coefficient

p value Spearmen’s
coefficient

p value Spearmen’s
coefficient

p value

Age −0.342 <0.001 −0.121 0.045 0.264 <0.001 0133 0.029

Gender 0.033 0.657 0.061 0.312 −0.118 0.112 −0.057 0.350

Pre-fracture Charlson Index −0.249 <0.001 −0.249 <0.001 0.085 0.255 0.185 0.002

Pre-fracture residential status −0.512 <0.001 −0.253 <0.001 0.216 0.003 0.292 <0.001

Pre-fracture Barthel Index 0.496 <0.001 0.279 <0.001 −0.112 0.132 −0.318 <0.001

Geriatric Depression Scale on admission −0.206 <0.006 −0.188 0.002 0.078 0.300 0.225 <0.001

MMSE on admission 0.470 <0.001 0.133 0.027 −0.275 <0.001 −0.135 0.027

Interval from admission to surgery −0.067 0.361 −0.021 0.732 0.052 0.482 0.030 0.630

Kind of surgery (prosthesis) 0.179 0.014 0.078 0.194 −0.213 0.004 −0.071 0.240

Length of stay on ICU −0.204 0.005 −0.088 0.143 0.249 <0.001 0.141 0.020

Pain level 1 week after surgery −0.103 0.180 −0.039 0.524 −0.067 0.385 0.073 0.235

Local complications 0.032 0.665 −0.074 0.221 −0.027 0.716 0.070 0.249

Systemic complications −0.228 0.002 −0.087 0.146 0.140 0.058 0.124 0.040

Delirium −0.387 <0.001 −0.041 0.537 0.179 0.020 0.067 0.311

Length of stay in hospital −0.030 0.682 −0.040 0.511 0.061 0.413 0.069 0.253

Table 4 Multiple regression
analysis of factors influencing
HrQoL at discharge

HrQoL health-related quality of
life; B unstandardized regression
coefficient, β standardised re-
gression coefficient
a In comparison to patients with
MMSE 27–30

EQ-5D index

Patients’ characteristics B β 95 % CI of B p value

Pre-fracture home care or nursing home −0.238 −0.359 −0.323; −0.153 <0.001

MMSE 0–9a −0.291 −0.238 −0.451; −0.130 <0.001

MMSE 10–19a −0.255 −0.294 −0.377; −0.134 <0.001

Type of surgery (prosthesis) 0.133 0.188 0.048; 0.217 0.002

Adjusted R2 0.382
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Discussion

In this study, we aimed to identify independent factors that
influence HrQoL at the end of acute care in patients treated
for hip fracture. Additionally, we searched for factors that
influence the change in HrQoL from pre-fracture to dis-
charge from acute care.

The characteristics of patients included in our study
(Table 1) were comparable to those of other studies on
patients with geriatric hip fractures with respect to age,
gender distribution, fracture type and pre-fracture residential
status. Currently, evaluations of HrQoL in hip fracture pa-
tients in Germany do not exist. We found a reduced HrQoL
before the fracture in comparison to the HrQoL found by
König et al. for the advanced elderly [38]. In our study, more
than half of the patients reported ‘some problems’ or even
‘extreme problems’ concerning mobility or pain before the
fracture. However, it should be noted that patients reported
their pre-fracture HrQoL in our hospital at admission after
the fracture had occurred, which might pose a bias. The
average EQ VAS score was 61 in König et al.’s investigation
while the patients in our study scored an average of 57 before
the fracture (Table 2). These findings are consistent with
Rohde et al.’s findings, which showed reduced quality of
life before hip fracture in a controlled study using the Quality

of Life Scale and the SF-36. Rohde explained the difference
citing more co-morbidities and lower physical function in the
hip fracture group [39]. Tidermark et al.’s results for the EQ-
5D are comparable to our findings [40], while Miedel et al.
found a higher EQ-5D index (0.85) in Swedish patients with
subtrochanteric fractures [41]. Tidermark et al.’s results for
the EQ-5D are comparable to our findings [43].

The EQ-5D index at discharge did not reach the pre-
fracture level in our study. The EQ-5D index decreased from
0.71 to 0.46. The EQ VAS score also diminished but to a
lesser degree compared to the EQ-5D index (Table 2). In
contrast, Hagino et al. found similar decreases in both mea-
surements but the EQ VAS values were higher in their study
(70 points) compared to our results [23]. Unfortunately, EQ
VAS values were not given in other studies. The different
results in the declines of the EQ-5D index and EQ VAS in
our patient sample may be due to the EQ VAS being a single
question that is more general than the EQ-5D. In contrast, the
different dimensions of the EQ-5D index, such as mobility,
self care, and pain, are obviously affected directly by the
fracture (Table 2). The results fit well with previous studies.
It can be expected that the HrQoL improves during the first
year, as measured with the EQ-5D and the Osteoporosis
Assessment Questionnaire-Short Version, unless a new frac-
ture occurs [23, 42]. The impact of hip fractures on long-term
quality of life determined with the WHO Quality of Life
questionnaire appears to be stronger in comparison to the
impact of vertebral or distal forearm fractures [11]. Even the
long-term results are often associated with reduced quality of
life [9–15]. In a previous study, the physical function 3months
after hip fracture was reduced by 51 % according to the SF-36
[12]. One year after the fracture, nearly all dimensions of the
HrQoL according to the SF-36 were reduced in comparison to
controls [9]. Another investigation found that physical func-
tion, role-physical and social function subscales were affected
2 years after trauma, with the greatest impact on the role-
physical subscale (48.84 vs. 72.64) [10]. Ekström et al.
showed a decrease in HrQoL with respect to the EQ-5D index
from 0.69 to 0.59 and from 0.73 to 0.53 1 year after trochan-
teric fracture [14] and subtrochanteric fracture, respectively
[15]. These findings emphasise that hip fractures require a
long rehabilitation period and yet complete recovery some-
times cannot be achieved.

We found 10 variables that correlatedwith the EQ-5D index
at discharge in the bivariate analysis, while five variables did
not show any correlation. We found similar results for the EQ
VAS (Table 3), thoughwe found only six factors that correlated
significantly with the EQ VAS. Specifically, in contrast to the
EQ-5D index, the type of surgery, presence of delirium or
systemic complications and the length of stay in the ICU were
not significantly correlated with the EQ VAS. In general,
Spearman’s coefficients showing the correlation between the

Table 5 Multiple regression analysis of factors influencing difference
between HrQoL prior to fracture and at discharge

EQ-5D index

Patients’
characteristics

B β 95 % CI of B p value

MMSE 10–19a 0.295 0.281 0.461; 0.129 0.001

Type of surgery
(prosthesis)

−0.182 −0.216 −0.301; −0.063 0.003

Adjusted R2 0.097

HrQoL health-related quality of life, B unstandardized regression coef-
ficient, β standardised regression coefficient
a In comparison patients with MMSE 27–30

Table 6 Multiple regression analysis of factors influencing HrQoL at
discharge

EQ VAS

Patients’ characteristics B β 95 % CI of B p value

Barthel Index on
admission

0.270 0.253 0.144; 0.397 <0.001

Geriatric Depression
Scale on admission >4

−5.862 −0.135 −11.010; −0.714 0.026

Adjusted R2 0.093

HrQoL health-related quality of life, B unstandardized regression coef-
ficient, β standardised regression coefficient
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factors and the HrQoL were greater for the EQ-5D index than
for the EQ VAS (Table 3). Similar variables were correlated
with the decrease in HrQoL from pre-fracture to discharge in
HrQoL. These correlations were in the opposite direction from
the correlations with HrQoL at discharge for all the significant
variables. This result indicates that variables associated with
higher HrQoL at discharge were also associated with a lower
decrease in HrQoL during hospitalisation, and vice versa
(Table 3).

Some parameters such as age, co-morbidities [13], patient
function [9], cognitive impairment, and depression [19],
have been shown to influence long-term HrQoL. In accor-
dance with others who found better long-term HrQoL after
prosthetic surgery in comparison to internal fixation for
patients after displaced hip fracture [16, 43, 44], we found
that patients who underwent internal fixation had lower EQ-
5D index scores at discharge and showed a greater decrease
during hospitalisation compared to patients who received
prosthesis. In addition, HrQoL was more affected in patients
who had a longer stay in the ICU and patients with delirium
or other systemic complications. A prolonged stay in the ICU
may be a surrogate parameter for complications or poor
health status. Interestingly, male gender, which was associ-
ated with poorer outcome after hip fracture in a previous
study [45], was not associated with lower EQ-5D in our
study. This difference could be explained by the results of
König et al., who found that elderly women in general
reported problems more often in three out of the five di-
mensions (mobility, usual care and pain/discomfort)
according to the EQ-5D [38]. In contrast to Shyu et al.,
who found poorer HrQoL in patients with more pain during
the first year after the fracture [17], we found no significant
impact of postoperative pain levels on HrQoL in our analy-
sis. Although early surgery for hip fracture patients is part of
current guidelines [46–48], the duration between admission
and surgery did not influence the EQ-5D. Additionally, local
complications such as hematomas or implant failure had no
impact on the EQ-5D. Perhaps patients had coped with these
complications at discharge. A history of complications dur-
ing acute care may seem not as important in the patients’
view, although such complications are of great importance to

Table 7 ANOVAwith repeated measurements for influence of antidepressants and risk of depression (GDS <4) on HrQoL

EQ-5D index p value EQ VAS p value
Mean (SE) [95 % CI] Mean (SE) [95 % CI]

Antidepressants on admission (n=34) 0.40 (0.07) [0.27–0.53] 0.011 59 (3.6) [52–66] 0.073
No antidepressants on admission (n=368) 0.58 (0.02) [0.54–0.62] 52 (1.1) [50–54]

GDS >4 0.50 (0.05) [0.41–0.60] 0.626 50 (2.7) [44–55] 0.003
≤4 0.47 (0.05) [0.38–0.56] 61 (2.7) [56–66]

HrQoL health-related quality of life, GDS Geriatric Depression Scale, SE standard error
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Fig. 2 a EQ-5D index in patients with GDS ≤4 with respect to anti-
depressive medication. b EQ-5D index in patients with GDS >4 with
respect to anti-depressive medication
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healthcare providers (e.g., surgical revisions). Duration of
stay in the acute care hospital, which is important for eco-
nomic reasons, had no influence on the EQ-5D (Table 3).

In multiple regression analysis, we found three indepen-
dent factors that were associated with lower EQ-5D index at
discharge, pre-fracture residence in nursing home or home
care, cognitive impairment, and hip fracture repair with
internal fixation (Table 4). Factors that were independently
correlated with lower EQ VAS at discharge were lower pre-
fracture BI and pre-existing depression (Table 6). Moderate
cognitive impairment (MMSE 10–19) and internal fixation
were associated with a greater decrease in the EQ-5D index
during hospitalisation as well (Table 5). We found no inde-
pendent parameters that were associated with the decrease in
EQ VAS during hospitalisation.

Because three of the five categories of the EQ-5D are
mobility, self care and usual activities, it is expected that
residential status is associated with the EQ-5D Index. There-
fore, it is not surprising that patients who lived in a nursing
home or received home care before the fracture had a lower
HrQoL at discharge (Table 4). Correspondingly, our results
suggest that patients with limited function prior to fracture
according to the BI are at risk for lower HrQoL (according to
the EQ VAS) at the end of hospitalisation (Table 6). Nearly
half (40 %) of the patients received care or even lived in a
nursing home before the fracture occurred. Although detri-
ments to activities and dependency prior to fracture usually
cannot be reversed, further deterioration should be
prevented. Patients, who were independent before the frac-
ture, should be protected from a loss of independency. Along
with state-of-the-art surgery, comprehensive orthogeriatric
co-management might be a key to improving patient out-
comes following hip fracture. In the authors’ opinion, suc-
cessful mobilisation—and as a consequence, regain of func-
tion—is one of the most important goals in the treatment of
hip fracture patients. It is assumed that mobilisation has a
preventive effect on the incidence of perioperative compli-
cations. In the study by Boonen et al., functional status at
discharge was the strongest predictor of functional status 1-
year post fracture [9]. The degree of postoperative
mobilisation has also been shown to predict 1-year mortality
after hip fracture [49]. Even long-term results suggested that
mobility and function were more affected by osteoporotic
hip fracture than by other osteoporotic fractures [50]. The
severity of cognitive impairment was an additional indepen-
dent factor for lower EQ-5D index at discharge. Interesting-
ly, only moderate cognitive impairment (MMSE 10–19) was
an independent factor for HrQoL deterioration. Perhaps pa-
tients with at most mild dementia do not differ from patients
without cognitive impairment with respect to the postopera-
tive course, while patients with severe cognitive impairment
may not be able to estimate their situation as well as the other
patients.

According to our results, hip replacement was associated
with better HrQoL at discharge according to the EQ-5D
index and less deterioration during hospitalisation (Tables 4
and 5). Joint replacement is not considered straightforward
for all proximal femoral fractures (e.g., intertrochanteric or
subtrochanteric fractures). Additionally, in-hospital mortali-
ty is greater after prosthesis in comparison to internal fixa-
tion [51]. On the other hand, recent data showed lower
reoperation rates and long-term mortality for displaced fem-
oral neck fractures that were treated with prosthesis in com-
parison to non-displaced femoral neck fractures treated with
internal fixation [52]. These results suggest that joint re-
placement should be considered, when the ideal treatment
for the fracture is unclear, because in previous studies pros-
thetic surgery was associated with better long-term HrQoL
[16, 43, 44],

Finally, we identified depression as an independent factor
for limited HrQoL at discharge according to the EQ VAS
(Table 6). Depression seems to be a common comorbidity in
hip fracture patients [19]. We confirmed Feng et al.’s finding
that hip fracture patients with depression and cognitive im-
pairment had a lower HrQoL in comparison to hip fracture
patients without depression or cognitive impairment [19]. It
is assumed that late-life depression is still under-diagnosed
and under-treated [53]. While in our cohort, 86 patients had a
GDS >4 prior to fracture and only 34 of our patients were
receiving antidepressant medication at the same time. Pa-
tients on an antidepressant had a lower HrQoL in comparison
to patients not on an antidepressant (Table 7), but those who
had a GDS >4 at admission showed a greater decrease in the
EQ-5D index if they were not receiving antidepressants at
admission (Fig 2b). Antidepressant medication was not
started in our study patients during hospitalisation. Based
on our results, hip fracture patients should be routinely
screened for depression at admission with appropriate in-
struments, and if there are any symptoms of depression, a
psychiatrist should be consulted. If indicated, an adequate
antidepressant therapy should be initiated.

Our study has several limitations. First, only 84.3 % of the
patients who fulfilled the inclusion criteria agreed to partic-
ipate in the study (15.7 % denied participation (Fig. 1)).
Second, the EQ-5D questionnaire was not completed by 52
patients (13 %) at admission (Fig. 1). The main reason the
questionnaire was not completed was cognitive impairment,
which is a common comorbidity in geriatric hip fracture
patients [54]. Unfortunately, in previous studies, demented
patients were excluded a priori. In addition, 27 % of our
patients were not able or refused to complete the EQ-5D at
discharge. In a previous publication by Boonen et al., only
51 % of the patients were able to complete the SF-36 survey
[9], and the EQ-5D and SF-36 survey showed good corre-
spondence in hip fracture patients [55]; therefore, in our
opinion, the EQ-5D is an adequate instrument to measure
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health status even in cognitively impaired patients. Third, we
assessed the pre-fracture HrQoL retrospectively. Bryant et al.
found accurate ratings of preoperative quality of life 2 weeks
after knee arthroscopy [56]. Our patients, however, were
older and had higher morbidity compared to Bryant et al.’s
patients, and the special circumstances at admission might
have resulted in a bias. In our opinion, the EQ-5D was an
acceptable method to assess patients’ pre-fracture HrQoL.

In summary, the HrQoL in hip fracture patients at the end
of acute care following surgery was reduced. We identified
several factors that influenced the HrQoL according to the
EQ-5D. It should be taken into consideration that there might
be a difference between hip fracture patients’ views and
healthcare providers’ views concerning the relevance of such
factors. Our multivariate model was more valuable for the
EQ-5D index than for the EQ VAS. For both measurements,
there may be factors that affect HrQoL but were not consid-
ered in the present study. To the best of our clinical knowl-
edge, we have included evident variables. Therefore, further
investigations are necessary. In conclusion, patients’ pre-
admission living in nursing homes or receiving home care,
limited function, cognitive impairment and depression as
well as surgical hip fracture repair with internal fixation were
associated with lower health-related quality of life in the
postsurgical period. Therefore, efforts should be made in
the acute clinical phase to maintain patients’ independence
and regain function and to diagnose and treat dementia and
depression adequately. In cases when the ideal hip fracture
treatment is unclear, joint replacement should be considered
instead of internal fixation.
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