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Abstract

Summary Health status (HS) and influencing factors in HS were evaluated six and 12 months after hip fracture. One-third of the
patients did not reach their pre-fracture HS within 1 year. HS before fracture and fall risk could, inter alia, be identified as
influencing factors.

Purpose From a patient’s perspective, regaining pre-fracture health status (HS) is one of the most important factors concerning
the outcome after hip fracture. The aim of this study was to evaluate the HS and particularly to identify influencing factors in HS 6
and 12 months after hip fracture.

Methods A total of 402 patients with hip fractures aged 60 years and older were included. HS was evaluated using the EQ-5D
questionnaire pre-fracture and at 6 and 12 months after surgery. Multivariate regression analysis was performed to identify
influencing factors in HS at 6 and 12 months. Afterwards, the results in the EQ-5D index were dichotomized into worse and
equal/better results than before fracture, and a multivariate logistic regression analysis was performed for the dichotomized
variables at 6 and 12 months.

Results The EQ-5D index decreased from 0.71 before the fracture to 0.60 at 6 months (p < 0.001) and increased slightly to 0.63 at
12 months (p =0.328). A high pre-fracture EQ-5D index was associated with not reaching the pre-fracture EQ-5D index, and a
high Tinetti score at hospital discharge was associated with reaching the pre-fracture EQ-5D index at 6 and 12 months. A high
ASA score was an influencing factor behind a lower EQ-5D index than before the fracture at 6 months.

Conclusions Hip fractures constitute a deep and long-lasting drop in the patients’ HS. Early and intensive physiotherapy and
individualized rehabilitation programmes regarding a patient’s living situation before the fracture seem to be essential to improve
HS.
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Introduction

Hip fractures are one of the major health problems in the
elderly population [1-3]. Besides their immense health eco-
nomical relevance [4-7], hip fractures usually result in sub-
stantial consequences for each individual patient. The out-
come after hip fracture is rather poor, with 18-33% mortality
in the first year after the fracture [3, 8—13], 35-64% new
nursing home admissions in previously non-institutionalized
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patients [12, 14] and 29-90% of the patients retaining perma-
nent functional limitations [12, 14-17].

Besides those objective facts, another important aspect is
the patient-based, subjective evaluation of the outcome, par-
ticularly with regard to the patients’ self-rated health status
[18].

Previous studies report both health status (HS) and health-
related quality of life (HRQOL) of the majority of patients
recovering in the first 6 months after hip fracture, albeit not
returning to the pre-fracture level [19-26]. Only a limited
number of studies with partly inconclusive results have eval-
uated influencing factors in HS and HRQOL after hip frac-
tures [16, 19, 27-30]. However, identifying influencing fac-
tors in HS would be essential to improve the patients’ quality
of life after hip fracture.
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The aim of this study therefore was to evaluate HS and
particularly to identify influencing factors in HS 6 and
12 months after hip fracture.

Methods
Study design and patients

The current investigation is a secondary analysis of a prospec-
tive observational study including a total of 402 patients with
hip fractures aged 60 years and older who were admitted to
our university hospital for surgical fracture treatment [31]. The
recruitment period was from 1 April 2009 to 30 September
2011. Institutional review board approval was obtained from
the ethics committee (AZ 175/08). All of the patients provided
written informed consent for participation in the study.
Patients with malignancy-related fractures and polytrauma
(ISS>16) were excluded [32].

Assessment of self-rated health status

Self-rated health status was evaluated using the EQ-5D-3L
(three-level version) questionnaire. The EQ-5D questionnaire
is a standardized measuring instrument of health status devel-
oped by the EuroQol Group [33]. It records the patient’s self-
rated health with regard to five dimensions: mobility, self-
care, usual activities, pain/discomfort and anxiety/depression,
with three levels of severity (1: no problems; 2: some or mod-
erate problems; 3: extreme problems) for each of the five
dimensions [34]. The responses to the five dimensions are
then converted in a single summary index value (EQ-5D
index) using a country-specific value set, which provides
weights for each health state description according to the pref-
erences of the general population of a country [35]. For this
study, the German value set was applied [36]. The EQ-5D
index score ranges from a maximum score of 1, indicating
perfect health, to less than 0, indicating a health state worse
than death (0 indicates a health state equivalent to death) [35].

The EQ-5D was assessed at the following times: pre-
fracture (retrospectively evaluated at the day of admission to
the hospital, regarding the last week before the fracture oc-
curred), and at 6 and 12 months after surgery.

Additional patient data

Apart from socio-demographic patient data (age, sex), the type
of fracture, operative procedure, American Society of
Anesthesiologists (ASA) score (physical status classification;
score ranging from 1 (healthy person) to 6 (brain-dead per-
son)) [37], pre-fracture nursing care level and several geriatric
scores were recorded: pre-fracture Charlson comorbidity in-
dex (CCI; score to assess comorbidity using a summary
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measure of 19 comorbid conditions weighted from 1 to 6
based on disease severity, total score ranging from 0 to 37)
[38]; pre-fracture Barthel index (BI; score to measure perfor-
mance in activities of daily living, score ranging from 0
(worst) to 100 points (optimal performance)) [39], preopera-
tive Mini-Mental State Examination (MMSE; cognitive
screening instrument, score ranging from 0 (worst) to 30
points (optimal performance)) [40], pre-fracture Geriatric
Depression Scale (GDS; assessment tool to identify depres-
sion in elderly patients, score ranging from 0 (normal) to 30
points (severe depression)) [41], Tinetti test at hospital dis-
charge (test to assess balance abilities and fall risk, score rang-
ing from 0 (worst) to 28 points (optimal performance)) [42]. In
addition, the time interval between hospital admission and
surgery, the discharge type (geriatric rehabilitation, nursing
home, home) and the occurrence of a postoperative delirium
were recorded. All scores were recorded by a member of our
study group (physician or specially trained medical student).

Data management and analysis

Data were collected in a FileMaker® database (FileMaker
Inc., Santa Clara, CA, USA). Double entry was performed
with a plausibility check to monitor for data quality. IBM
SPSS Statistics 22 (Statistical Package for the Social
Sciences, IBM Corporation, Armonk, NY, USA) was used
for statistical analysis. The data were presented as frequencies
and percentages for dichotomous variables, and as means and
95% confidence intervals for numerous parameters. For all
tests, statistical significance was assumed at p <0.05.
Statistical analysis was performed in two steps.

In the first step, the scores in the EQ-5D index before the
fracture and 6 and 12 months after surgery were calculated.
Afterwards, a univariate analysis for the EQ-5D index at both 6
and 12 months after the surgery was executed with the follow-
ing covariates: age, sex, fracture type, operative procedure,
ASA score, pre-fracture nursing care level, pre-fracture CCI,
pre-fracture BI, preoperative MMSE, preoperative GDS,
Tinetti test at hospital discharge, time interval between hospital
admission and surgery, discharge type (geriatric rehabilitation,
nursing home, home), postoperative delirium and pre-fracture
EQ-5D index. In the next step, a multivariate regression anal-
ysis with forward stepwise selection was performed for the
EQ-5D index at both 6 and 12 months after the surgery, in-
cluding all variables that were significant in the univariate
analysis at 6 and 12 months after the surgery, respectively.
Data were presented with standardized regression coefficients
(6), non-standardized regression coefficients (B) and 95% con-
fidence intervals of non-standardized regression coefficients.

Then, the results in the EQ-5D index after both 6 and
12 months were dichotomized into results which were worse
and results which were equal to or better than the pre-fracture
EQ-5D index. Afterwards, multivariate logistic regression
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analysis with forward stepwise selection was performed for
the dichotomized variables at 6 and 12 months after the sur-
gery. This analysis included the following co-variables: pre-
fracture EQ-5D index, age, fracture type, operative procedure,
pre-fracture BI, preoperative ASA score, pre-fracture CCI,
preoperative MMSE, Tinetti test at hospital discharge and de-
lirum. Data were presented with non-standardized regression
coefficients (B), odds ratios (OR) and 95% confidence inter-
vals of OR.

Results

Of all 402 patients included in the study, 82 patients had died
by the follow-up investigation 6 months after the fracture, and
another 33 patients had died by the 12-month follow-up in-
vestigation. Additionally, 53 patients were lost to follow-up
and another 100 patients had incomplete data concerning the
EQ-5D or one of the other analysed scores at 6 months; 86
patients were lost to follow-up and another 63 patients had
incomplete data at 12 months after the fracture. Ultimately,
167 and 150 patients could be included in the analysis at 6
and 12 months after the fracture, respectively (Fig. 1).

The mean age of the patients at the time of surgery was
81 years; 73% were female. Detailed patients’ characteristics
are shown in Table 1. Table 2 compares characteristics of
patients who were included in the analyses, patients who were

lost to follow-up or had incomplete EQ-5D data and patients
who died at 6 and 12 months, respectively.

The EQ-5D index decreased significantly from 0.71 (min,
—0.21; max, 1.0; SD, 0.29) on average before the fracture to
0.60 (min, —0.21; max, 1.0; SD, 0.33) at 6 months (p = 0.000)
and increased slightly to 0.63 (min, —0.21; max, 1.0; SD,
0.34) at 12 months after the surgery (p = 0.328).

In univariate regression analysis for the EQ-5D index at
6 months after the surgery, age, pre-fracture BI, ASA score,
pre-fracture CCI, fracture type, pre-fracture GDS, preopera-
tive MMSE, pre-fracture nursing care level, Tinetti test at hos-
pital discharge, operative procedure and postoperative deliri-
um were significant influencing factors.

Multivariate analysis showed that Tinetti score at hospital
discharge and pre-fracture BI score were independent positive
influencing factors and that GDS score and ASA score were
independent negative influencing factors for the EQ-5D index
at 6 months after the surgery (Table 3).

In univariate regression analysis for the EQ-5D index at
12 months after the surgery, age, pre-fracture BI, ASA score,
pre-fracture CCI, pre-fracture GDS, preoperative MMSE,
Tinetti test at hospital discharge and postoperative delirium
were significant influencing factors.

Tinetti score at hospital discharge, pre-fracture BI score and
MMSE score were independent positive influencing factors
for the EQ-5D index at 12 months after the surgery (Table 4).

At 6 months after the surgery, 40% of patients (n = 68) had
a lower EQ-5D index than before the fracture, and 60% (n =

Fig. 1 Flowchart of the study |

402 patients with hip fracture were included l

|

|

- 82 patients died within 6 - 103 patients died within 12
months months
- 53 patients lost to follow- - 86 patients lost to follow-up

up at 6 months
- 14 patients excluded due to
incomplete EQ-5D at 6

months

at 12 months
- 7 patients excluded due to
incomplete EQ-5D at 12

EQ-5D index calculated for 253
patients at 6 months

months

l

EQ-5D index calculated for 206
patients at 12 months

!

86 patients excluded due to
incomplete data sets for
analysed scores at 6 months

|

56 patients excluded due to
incomplete data sets for
analysed scores at 12 months

167 patients included in
regression analysis at 6 months

|

150 patients included in
regression analysis at 12 months
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Table 1  Baseline data of patients

Age (mean + SD; n=402) 81+ 8 (range 60-99)

Gender
Female n=293 (73%)
Male n=109 (27%)
Fracture type

Femoral neck n=195 (48%)

Trochanteric n=186 (46%)

Subtrochanteric n=21(5%)
Operative procedure

Screw osteosynthesis n=27 (7%)

Intramedullary nail n=210 (52%)

Hemiarthroplasty n=143 36%)
Total hip arthroplasty n=22 (5%)
Pre-fracture EQ-5D index (mean = SD; n=402) 0.71+0.29 (range
-0.21-1.0)

ASA score on admission (mean + SD; n=382)
Pre-fracture CCI (mean + SD; n=402)
Pre-fracture BI (mean + SD; n = 385)

MMSE on admission (mean + SD; n=399)
Pre-fracture GDS (mean + SD; n =364)

2.9+0.6 (range 1-5)
24+2.3 (range 0-12)
80+£25 (range 0-100)
20+09.1 (range 0-30)
3.71+2.98 (0-13)

100) had an equal or better result than before; at the 12-month
follow-up investigation, 31% (n=49) had a lower EQ-5D
index, and 69% (n=110) had an equal or better result than
before the fracture.

Logistic regression analysis showed that, at 6 months after the
surgery, a high pre-fracture EQ-5D index and a high ASA score
were independent influencing factors behind a lower EQ-5D
index than before the fracture and a high Tinetti score at hospital
discharge was an independent influencing factor behind an equal
or higher EQ-5D index than before the fracture (Table 5). At
12 months, a high pre-fracture EQ-5D index was the only inde-
pendent influencing factor behind a lower EQ-5D index, and a
high Tinetti score was the only independent influencing factor
behind an equal or higher EQ-5D index (Table 6).

Table 2 Characteristics of deceased patients, patients who were lost to
follow-up or had incomplete data concerning EQ-5D and patients includ-
ed in the study group. Another 86 patients and 56 patients with complete

Discussion

The purpose of this study was to evaluate self-rated health
status, measured by using the EQ-5D questionnaire, and to
identify influencing factors in the health status 6 and
12 months after hip fracture. The EQ-5D index had deterio-
rated significantly by the 6-month follow-up investigation and
had improved again slightly 12 months after the fracture. Six
and 12 months after the fracture, 40% and 31% of the patients,
respectively, had a lower EQ-5D index than before the hip
fracture. These results confirm the findings of previous studies
that hip fractures constitute a deep and usually also long-
lasting drop in the patients’ health status, with almost one-
third not reaching the pre-fracture status within 1 year after
the fracture.

A high score in the EQ-5D index before the fracture was
associated with a higher risk of not reaching the pre-fracture
EQ-5D index score at 6 and 12 months after the fracture,
whereas a low risk of falling, measured using the Tinetti test,
was associated with a higher probability of reaching the pre-
fracture EQ-5D index score at 6 and 12 months after the frac-
ture. Additionally, a bad general health status, measured by the
ASA score, was found to be an independent influencing factor
in not reaching the pre-fracture EQ-5D index score at
6 months, but not at 12 months after the fracture.

The EQ-5D values found at the different time-points in our
study population (pre-fracture 0.71, 6 months 0.60, 12 months
0.63) are consistent with the results of other studies. Svedbom
etal. report an EQ-5D index of 0.71 before the fracture, 0.54 at
4 months and 0.64 at 12 months after the fracture [43]. In a
systematic review of health state utility values including 12
studies concerning hip fractures, Peasgood et al. report a
pooled EQ-5D index of 0.76 before the fracture, 0.57 at
4 months and 0.6 at 12 months after the fracture [44].

Health status improved slightly in the period from 6 to
12 months after the fracture but, with an average score of
0.63, remained considerably below the average age-specific
EQ-5D index of 0.84 in the German population aged 75 years

EQ-5D data had incomplete data sets for the study’s evaluation data set at
6 and 12 months, respectively, and were therefore excluded from the
study group (see Fig. 1)

Deceased Lost to follow-up or missing data (EQ-5D) Study group (complete data

set for analysed scores*)

6 months 12 months 6 months 12 months 6 months 12 months
n= 82 (20%) 103 (26%) 67 (17%) 93 (23%) 167 (42%) ** 150 (37%) **
Age (mean + SD) 83+0.9 84+0.8 81+1 80.3+0.9 81+0.5 81+0.5
ASA score (mean =+ SD) 3.3+0.07 3.2+0.07 2.8+0.07 2.8+£0.06 2.8+0.04 2.8+0.04

*Analysed scores: age, pre-fracture BI, ASA score on admission, pre-fracture CCI, fracture type, GDS on admission, MMSE on admission, pre-fracture
nursing care level, Tinetti test at hospital discharge, operative procedure, postoperative delirium

**167 of n=320 patients who reached the 6-month interval and 150 of n =299 patients who reached the 12-month interval
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Table 3  Significant independent influencing factors in self-rated HS
6 months after surgery (multivariate regression analysis; adjusted R> =
0.355, variance influencing factor = 1.34-1.53; n = 167); included covar-
iates are the following: age, pre-fracture BI, ASA score on admission, pre-

fracture CClI, fracture type, GDS on admission, MMSE on admission,
pre-fracture nursing care level, Tinetti test at hospital discharge, operative
procedure, postoperative delirium

B* pP 95% CI¢ p value
Tinetti test at hospital discharge 0.012 0.336 0.007-0.017 0.000
Pre-fracture Barthel index 0.003 0.205 0.001-0.006 0.008
GDS on admission -0.017 —0.163 —0.031 to —0.004 0.002
ASA score on admission -0.072 -0.133 —0.142 to — 0.002 0.044

#Non-standardized regression coefficient
® Standardized regression coefficient
©95% confidence interval

and older [45]. On the one hand, these numbers demonstrate
that hip fractures constitute a deep and long-lasting drop in the
patients’ health status. On the other hand, it has to be consid-
ered that in our study population, with an average score of
0.71, the pre-fracture EQ-5D index was already below the
age-appropriate reference value. This fact can be explained
by the association of disability and frailty with a higher risk
of falling and thus suffering a hip fracture. Similar findings
were reported by Randell et al., who found a lower baseline
HRQOL in hip fracture patients compared with a control
group of osteoporosis patients without fracture [24] and by
Borgstrom et al., who described a lower pre-fracture
HRQOL in hip fracture patients (0.77) than in patients with
vertebral fractures (0.88) [46].

Recent studies have shown that cognitive dysfunction [19,
30], comorbidities, higher ASA score [19, 27], postoperative
pain [28] and low physical or psychosocial functioning before
the fracture [16, 19, 29] are associated with a poorer health
status after hip fracture. In agreement with these studies, we
found that cognitive dysfunction is associated with a poorer
health status 12 months after the fracture and that a bad gen-
eral health status, measured by the ASA score, is associated
with a poorer health status as well as higher odds of not

Table 4  Significant independent influencing factors in self-rated HS
12 months after surgery (multivariate regression analysis; adjusted R* =
0.266, variance influencing factor = 1.32—1.53; n = 150); included covar-
iates are the following: age, pre-fracture BI, ASA score on admission, pre-
fracture CCI, GDS on admission, MMSE on admission, Tinetti test at
hospital discharge, postoperative delirium

B? B®  95%Cr° p value

Tinetti test at hospital discharge 0.010 0.268 0.004-0.016 0.002
Pre-fracture Barthel index 0.004 0216 0.001-0.006 0.014
MMSE on admission 0.008 0.170 0.000-0.016 0.037

#Non-standardized regression coefficient
® Standardized regression coefficient

©95% confidence interval

reaching the pre-fracture health status 6 months after the frac-
ture. Furthermore, we identified a high pre-fracture BI as an
influencing factor behind a better health status 6 and
12 months after the fracture, which correlates with previous
findings that, conversely, low physical functioning before the
fracture is associated with a poorer health status after hip
fracture.

An unexpected finding of our study was the fact that a high
score in the EQ-5D index before the fracture was associated
with a higher risk of not reaching the pre-fracture EQ-5D
index at 6 and 12 months after the fracture. Conflicting with
our results, previous studies have indicated that a low pre-
fracture HS is associated with a poorer HS 3 months after
hip fracture [29] and that higher scores of baseline HRQOL
are associated with a lower probability of having reduced
scores on the BI and Lawton scale 6 months after the fracture
[16]. A possible explanation for this might be the fact that,
first, patients with a better pre-fracture HS have higher de-
mands on postoperative HS than patients with a poorer pre-
fracture HS and, second, patients with a better pre-fracture HS
were probably more active before the fracture and might not
achieve their pre-fracture level of activity, whereas patients
with restricted mobility already before the fracture might have
better chances of recovering their pre-fracture level. The dif-
ferent results of the previous investigations might be ex-
plained by the shorter follow-up period in the study by
Sylliaas et al. and by the fact that Vergara et al. measured the
patients’ abilities to perform activities of daily living and not
their HS at 6 months after the fracture. Functional abilities and
self-reported HS might differ due to the fact that functional
outcome and the patients’ perception of functioning can be
different.

Regarding the results of this study and especially the fact
that one-third of the surviving patients had not reached their
pre-fracture health status within 1 year after the fracture, it
seems essential to find ways to improve the outcome after
hip fractures. A key point should be to address the variables
which could be identified as independent influencing factors
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Table 5  Significant independent influencing factors behind worse or
equal/better EQ-5D index 6 months after surgery (logistic regression
analysis; Nagelkerke R’= 0.426; Hosmer-Lemeshow test: p =0.222;
n=167); included covariates are the following: pre-fracture EQ-5D

index, age, fracture type, operative procedure, pre-fracture BI, ASA score
on admission, pre-fracture CCI, MMSE on admission, Tinetti test at hos-
pital discharge, postoperative delirium

B? OR® 95% CI of OR® p value
Pre-fracture EQ-5D index —5.448 0.004 0.000-0.042 0.000
ASA score on admission -0.920 0.398 0.174-0.915 0.030
Tinetti test at hospital discharge 0.149 1.161 1.096-1.229 0.000

#Non-standardized regression coefficient
® Odds ratio
€95% confidence interval of odds ratio

in this study. Pre-fracture EQ-5D index and general health
status, which have been identified as influencing factors, are
not influenceable, but can well be utilized to estimate the
outcome/prognosis of a patient and to identify patients who
are especially at risk of deteriorating after hip fractures.
Developing special interventions and adjusted rehabilitation
programmes for these risk groups regarding a patient’s indi-
vidual living situation and HS before the fracture might help to
improve the long-term HS of these patients.

In contrast, a lower fall risk, which could be identified as an
independent positive influencing factor at 6 and 12 months
after the fracture can be influenced in several ways. Early
and intensive physiotherapy with gait training, training of bal-
ance and strength and geriatric rehabilitation programmes af-
ter hospital discharge seem to be crucial in this context.
Previous studies support these findings by demonstrating that
strength training is associated with a better health status in
both short- and long-term follow-up [22, 47, 48].
Furthermore, reducing the fall risk is essential to prevent sub-
sequent fractures, which occur in up to 35% of hip fracture
patients and cause further deterioration of the health status
[49].

Limitations

Our study has some limitations. First, pre-fracture BI, MMSE
and GDS had to be evaluated retrospectively at the day of

Table 6 Significant independent influencing factors behind worse or
equal/better EQ-5D index 12 months after surgery (logistic regression
analysis; Nagelkerke R =0.297; Hosmer-Lemeshow test: p=0.801;
n=150); included covariates are the following: pre-fracture EQ-5D

admission to the hospital, regarding the last week before the
fracture occurred. Second, the patient collective is inhomoge-
neous with regard to fracture type and operative procedure.
However, this could also be seen as a strength because it
reflects the reality in everyday clinical practice and a high
number of patients could be provided.

Another point that might weaken the quality of the statisti-
cal analyses is the fact that different subgroups were included
in the analyses before, at 6 and 12 months after the fracture
because some patients had died, were lost to follow-up or had
incomplete data sets. Because of this reason, the different sub-
groups might not be representative for the entire sample.

Furthermore, only a limited number of variables could be
included into the regression analysis in order not to decrease
the quality of the statistical analysis. Therefore, it cannot be
excluded that relevant variables have not been tested.

Another possible limitation is the fact that the study was
conducted from 2009 until 2011. However, the surgical pro-
cedures and treatment algorithms in our hospital have not
changed in the meantime.

Last, the question has to be raised of whether the EQ-5D
index is the right assessment instrument with which to mea-
sure HS after hip fracture. The EQ-5D has some advantages. It
is an established, validated and simple questionnaire.
However, a possible weakness of the EQ-5D is its distribu-
tional properties. Several studies indicate that there is a ceiling
effect especially for the EQ-5D-3L (three-level) version

index, age, fracture type, operative procedure, pre-fracture B, ASA score
on admission, pre-fracture CCI, MMSE on admission, Tinetti test at hos-
pital discharge, postoperative delirium

B* OR® 95% CI of OR® p value
Pre-fracture EQ-5D index —4.736 0.009 0.001-0.098 0.000
Tinetti test at hospital discharge 0.087 1.091 1.033-1.152 0.002

#Non-standardized regression coefficient
® 0dds ratio
€95% confidence interval of odds ratio
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because the dimensions are limited to only three response
choices per item [50-53]. Because of this ceiling effect, par-
ticularly less severe morbidity might not be reported [53]. On
the other hand, Lutomski et al. found out that the EQ-5D has
poor discriminative ability for healthy older persons due to
ceiling effects, but adequate discriminative ability in older
persons with major geriatric conditions [53]. As most hip frac-
ture patients have major geriatric conditions, using the EQ-5D
seems to be reasonable for our study population.

There are several assessment instruments for HS and
HRQOL other than EQ-5D, such as the Short Form 36 (SF-
36) and Short Form 12 (SF-12) health surveys; Assessment of
Quality of Life (AQoL); and ICECAP-O (ICEpop CAPability
measure for Older people), a measure of capability in elderly
people. Some investigations have demonstrated that the EQ-
5D index seems to be an adequate instrument for measuring
the HS of hip fracture patients [54, 55].

Conclusion

In conclusion, the results of this prospective study confirm
that hip fractures constitute a deep and usually also long-
lasting drop in patients’ health status. A high pre-fracture
EQ-5D index was associated with poorer chances of reaching
pre-fracture health status, and a low risk of falling, measured
by the Tinetti test, was associated with a higher health status 6
and 12 months after the fracture and with better chances of
reaching pre-fracture health status.

In this context, early and intensive physiotherapy and the
development of individualized rehabilitation programmes re-
garding a patient’s living situation before the fracture seem to
be essential.

Compliance with ethical standards

Institutional review board approval was obtained from the ethics commit-
tee (AZ 175/08). All of the patients provided written informed consent for
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