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Introduction

Hip fractures, particularly those of the femoral neck and 

global health concern, characterized by considerable mor-
bidity, mortality, and healthcare expenditure. These frac-

-

fractures [1, 2]. Thus, as populations age, the incidence and 

are projected to rise further, placing a substantial health bur-

1]. The rates (and 
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high and increasing in industrialized regions, such as Aus-

1]. In Germany, one of the oldest countries 

3].
Hip fractures are characterized by a high burden of dis-

surgical treatment. Femoral fractures are typically classi-
-

-
tion, such as intramedullary nail or sliding/dynamic hip 

4

dual-mobility prosthesis and total hip joint endoprosthesis. 

potential for analysis, as the initial states and conditions dif-
-

management can be planned.

including long-term loss of functional outcomes, subse-
]. In-hospital 

-

11 13

11, 14]. The increase in mortality is particularly 

gradually [
16 18]. Further-

-

[6, 8, ]. Vestergaard et al. [ ] demonstrate an excess 

undergoing coxarthrosis surgery compared to proximal 
femur fracture patients [ , 21, 22].

-

-
, 23

26
28

-
lines of the German Federal Joint Committee, treatment 

[

mortality risks [31, 32

-

mortality rates [33 ]. Potential explanations for this pat-

surgical teams or physiotherapy, and a paucity of geriatric 

36], Daugaard 
et al. [37] and Nijland et al. [38

determine the impact of surgical timing on post-hip fracture 
mortality.

of early and appropriate geriatric rehabilitation has been 
reported [ 42
adherence to rehabilitation programs and early mobilization 
[43]. Risk factors for non-adherence to early mobilization 
and early rehabilitation include poor pre- or post-surgery 
cognition, functional status/limitations, and disability and 
comorbidities [44 46].

-

patients and the potential impact of the day of admission 

-
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Methods

Data

We used a random sample of longitudinal health claims data 

public health insurance, the “Allgemeine Ortskranken-

n

information on all reimbursed inpatient and outpatient diag-

47

Ethics statement

anonymized claims data. It fell outside the scope of the Dec-

Research Institute of the AOK (WIDO, granted on 4 Febru-

-

Case selection: surgery with discharge diagnosis of 
fracture of femur neck, Pertrochanteric fracture, or 
coxarthrosis

-

-
-

surgical procedures [48

-

admission and the day of surgery according to the guide-
lines of the German Federal Joint Committee. We also 

Covariates

-

-
tion strategy [
impairing comorbidities after surgery such as heart failure 

may increase the risk for surgical site infections [ , ], 

care insurance (eligibility is based on a standardized medi-

-

of the surgery.

Definition of geriatric patients

-

[ ].

Definition of reference group

-
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1-year mortality
Variable N LCI UCI LCI UCI LCI UCI

3,126 4.61
Women 7,184 62.12 14.81 4.82 4.34

Age group 21.88 14.72 31.24
3.8 1.78
7.1 23.27 26.46 2.86 1.87 4.34 1.26
11.1 3.84 2.87 1.16

43.12 1.48 2.17
8.26 2.37

78.34 76.38 18.28 4.17 6.21
1,324 12.8 88.62 28.31 33.28 8.33

47.28 44.32
Dementia No 2.88 3.28

Yes 24.3 36.24 34.38 38.14 12.82
No 14.33 4.76
Yes 4.8 82.14 88.34 27.36 23.62 12.14

Heart failure No 6,243 47.36 8.63 2.21 1.87 2.61
Yes 76.12 77.41 26.33 27.71 8.37
No 8,372 81.2 12.28 13.72 4.38
Yes 18.8 8.22

COPD No 14.37 13.64 4.48
Yes 64.41 68.71 21.32 23.24 7.23 6.14

Alcohol abuse No 16.31 4.61
Yes 2.2 22.36 3.11 6.38

Nicotine abuse No 16.38
Yes 312 12.82 18.23 4.67 3.32

Rheumatism No 4.64
Yes 826 62.74 11.84

Diabetes mellitus No 63.8 14.14 3.62
Yes 3,736 36.2 18.46

43.88 42.72 1.42
1 87.72 27.16 31.67
2 43.63 14.83
3 346 3.4 46.47

Nursing home No 87.6 12.34 11.68 3.71
Yes 1,283 12.4 38.66 41.36

Discharge diagnosis 83.86 8.82
31.38

33.27 1.78 1.46 2.18

Table 1
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-

Statistical analysis

We calculated the probability of dying after surgery by 
-

-

looked only at the discharge diagnoses of FNF and PTF 

coxarthrosis.
-

Results

Table 1 displays the number of included patients (N

-

-
gery for fractures had a 22-fold higher probability of death 

-

-

surgery. The presence of all included potentially mobility-
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-
-

-
-

-
-

-

death (Table 

Discussion

-

-
-

studies [11, 14, 16 18
of the reported probability range. This discrepancy may 

related factors. Firstly, our analysis is based on health 

-
ondly, the utilization of more recent data enables the con-

-

-

Model results

Table 2

-

-

-
graphics, comorbidities, and functional status, the presence 

-
-

potentially mobility-impairing comorbidities such as heart 
failure, stroke and/or myocardial infarction, and COPD sig-

-

-
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Table 2

1-year mortality
Variable HR p LCI UCI HR p LCI UCI HR p LCI UCI

Age group
1.31

1.23 1.14 1.34 1.21 1.46 1.42
1.44 1.72

2.11 2.32 1.88
Dementia 1.12 1.17 1.32 1.17 1.42

1.12 1.11
Heart failure 1.21 1.28 1.37 1.71 1.81 1.47 2.22

1.18 1.11 1.26
COPD 1.17 1.24 1.28 1.13 1.44 1.27
Alcohol abuse 1.26
Nicotine abuse 1.11 1.22 1.67 1.24 2.23
Rheumatism 1.13 1.14
Diabetes mellitus 1.14 1.17

1 1.48 1.36 1.73 1.48
2 1.84 1.68 2.14 1.82 1.67 1.27 2.21
3 2.48 2.17 2.84 2.83 3.48 1.27

Nursing home 1.12
Discharge diagnosis

1.17

1.18

Tuesday 1.12 1.21
Wednesday 1.16
Thursday 1.32
Friday 1.23

1.28
Number of patients
Number of deaths
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p

-

-

-

surgery [37, 38, 

[ 43].

, 23]. 
-

-

-

-
-

reported declining or decreased mortality rates in hip sur-
] reported a 1-year mortality risk 

16

-
tions [ , 21, 22, ]. Fourthly, our analysis encompassed a 

-

-
-

-
] —

-
-

].

-

-
ings [ , 21, 22

-

-

of factors. These include the selection of an opportune and 
optimal time for the patient and the medical team, meticu-

-
gical complications [

of mortality risk, thereby substantiating these assumptions.
-

-

1 3

  213  Page 8 of 12



Comparing mortality in the elderly after proximal femur fractures and coxarthrosis: the effect of individual…

Limitations

-

61 62] reported no associa-
tion. Forssten et al. [63

comorbidities and health status. This study focused on spe-

-

predict mortality in hip surgery patients [62

this information may be more pertinent to clinical practice. 
-

[64 -
-

characteristics, such as education or ethnicity [27
excluded due to their absence in health claims data. In com-

an exceptional and unbiased foundation for our analyses, as 

and are thus captured in health claims data.
Thirdly, the data did not permit the complete assess-

-
thetic infections, beyond the measurement of comorbidity. 
Although infection-promoting factors (alcohol abuse, nic-

numerous factors such as surgical duration, surgical team, 

, 

-
-

p

-
ties on short-term and medium-term outcomes, and suggest 

in studies assessing health outcomes in hip injury patients 
and the importance of customized pre-, peri- and post-

comorbidity indices.
-
-

reduction (p
[26, 27, 
and multimorbidity on mortality outcomes [27, 28], this 

-
-

].

[26 28]. The mortality risk exhibited an increasing trend 

-
ability of death and adjusted mortality risks clearly dem-
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