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Abstract (425 words) 

Introduction: 

Proximal femur fractures are common and dangerous in older adults, given the high short-term 

mortality rate. While surgical treatment is vital, medical orthogeriatric care may reduce the 6-month 

mortality rate; however, this has not been determined on a broad scale in France. This led us to 

conduct a retrospective study to answer the following questions: 1) Does delayed surgical treatment 

impact the 6-month mortality rate? 2) Are there correctable medical factors that impact the 6-month 

mortality?  

Hypothesis: 

Delayed surgical treatment is not an isolated risk factor for higher 6-month mortality after proximal 

femur fracture.  

Methods:  

We included all patients 75 years or older who had suffered a proximal femur fracture requiring 

surgical treatment. This allowed us to analyze the medical records of 476 patients retrospectively. We 

documented their comorbidities and pre-, intra- and postoperative characteristics. A univariate then 

multivariate analysis was done to identify risk factors for mortality at 6 months.  

Results:  

In the univariate analysis, time to surgery of more than 48 hours increased the risk of dying at 6 

months by 1.5 fold (Odds ratio (OR) = 1.57 / 95% CI: 1–2.48 / p = 0.04). However, this risk factor was 

not significant in the multivariate analysis since it is not an independent risk factor. In the multivariate 

analysis, anticoagulants (OR = 2 / 95% CI: 1.13–3.50 / p = 0.02), dementia (OR = 2.2 / 95% CI: 1.32–

3.59 / p = 0.002), peripheral artery disease (OR = 2.9 / 95% CI: 1.10–7.70 / p = 0.03), 2-point drop in 

hemoglobin count from preoperative to postoperative (OR = 1.9 / 95% CI: 1.05–3.12 / p = 0.04), male 

sex (OR = 1.82 / 95% CI: 1.05–3.12 / p = 0.04), age above 85 years (OR = 5.26 / 95% CI: 1.49–

5.26 / p = 0.002) and Charlson comorbidity index ≥ 7 (OR = 2.13 /95% CI: 1.29–3.52 / p = 0.003) were 

statistically associated with mortality at 6 months.  

Discussion/Conclusion: 



Our study found that the patients most at risk for dying within 6 months of a hip fracture were males, 

older than 85 and have associated medical conditions (Charlson index ≥ 7). Prior anticoagulant 

treatment increases the time to surgery in our study and therefore increases the risk of these patients 

dying within 6 months. Treatment of these at-risk patients should ensure that their underlying medical 

conditions are not made worse, while providing treatment within 48 hours. Patients taking 

anticoagulants must be monitored carefully to ensure surgical treatment is not delayed.  

Level of evidence: IV, retrospective study without control group 

Keywords: Hip fractures; Risk factors; elderly patients; mortality at 6 months; comorbidities 

 

 

 

 

 

 

 

  



1. Introduction 

Osteoporotic fractures are a global health problem. Proximal femur fractures are one of the most 

common osteoporotic fractures [1]. We estimate that one-third of those over 65 years of age and one-

half of these over 85 years of age fall at least once per year [2]. In France, the annual incidence is 

50,000 hip fractures in women and 16,000 in men, with a mean age of 83 years [3].  

These fractures are responsible for a high number of deaths. The intra-hospital mortality in France 

was 2.8% in 2008 [4]. Mortality during the postoperative course of these fractures is approximately 

10% at 1 month, 20% at 6 months and 33% at 1 year [5]. The risk of dying after a proximal femur 

fracture is 5 to 8 times greater in the first 3 months postoperative than in an age-matched control 

group without fracture [6]. In the literature, the risk factors for mortality at 1 month are advanced age, 

male sex, high ASA score, impaired walking before the fracture and preoperative anemia [7]. The 

impact of time to surgery on the 6-month mortality rate varies depending on the patient’s medical 

condition [8]. Some studies have shown that the time to surgery is an isolated risk factor increasing 

the 6-month mortality [9-10], while other studies have not found an effect of time to surgery on 

postoperative mortality [11]. Thus the medical literature shows that the impact of the time to surgery 

on the 6-month mortality rate varies depending on the patient’s medical conditions [8-12]. According to 

Lewis and Waddel [10], having a time to surgery of more than 5 days did not seem to impact the 

survival of patients who were ASA 3-4. These authors recommend using a score to determine which 

patients should be operated within 24 hours of the fracture event [8]. The Delaveau et al. study [13] 

showed that mortality was reduced when patients were operated within 24 hours of the fracture; 

however, their study excluded patients taking direct oral anticoagulants, and consequently those with 

comorbidities requiring these therapeutic agents. 

To define the impact of time to surgery and comorbidities specific to each patient on the 6-month 

mortality risk, we did a retrospective study on the surgical treatment of proximal femur fracture in 

adults over 75 years of age. We sought to answer the following questions: 1) Does delayed surgical 

treatment impact the 6-month mortality rate? 2) Are there correctable medical factors that impact the 

6-month mortality after proximal femur fracture in older adults? We hypothesized that delayed surgical 

treatment is not an isolated risk factor for higher 6-month mortality after proximal femur fracture.  

 



2. Methods 

2.1 Study design and data collection 

This was an observational, single-center, retrospective study done in our orthopedics and trauma 

surgery department of patients seen between 1 January 2017 and 31 October 2018. We included all 

patients 75 years or older who had suffered a proximal femur fracture diagnosed on radiographs and 

requiring surgical treatment. Only patients over 75 years of age were included because these patients 

systematically underwent an orthogeriatric assessment in our department to obtain an accurate 

assessment of their medical condition. Exclusion criteria were the presence of an additional fracture or 

a pathological fracture. 

The following data was collected for each patient:  

- Epidemiological data (age, sex, place of residence, American Society of Anesthesiologists 

score – ASA [14], comorbidities) 

- Preoperative data (type of fracture, time to surgery) 

- Intraoperative data (type of surgical procedure, type of anesthesia used) 

- Postoperative data (weightbearing, change in hemoglobin from preoperative to postoperative, 

length of hospital stay, discharge destination).  

The patients were followed for at least 6 months to determine the number of deaths during the 

postoperative course of these proximal femur fractures.  

2.2 Study population and comorbidities 

A total of 476 patients were included with 366 being women (77%) (Table 1). The average patient age 

was 87 years (range 75–103). The ASA score was 3 or higher in 338 patients (71%) (Table 2). Most 

patients were living at home before the fracture (305 patients, 64%). The most frequently found 

comorbidities were high blood pressure in 61% (290 patients), kidney failure in 40% (193 patients) and 

dementia in 37% (176 patients).  

2.3 Type of fracture and treatment 

The fracture was pertrochanteric in 53% (251 patients), femoral neck in 43% (205 patients) and 

trochanter–diaphysis junction in 4% (20 patients). 



The mean time to surgery was 2.59 days ± 2.05 (0–18). Thirty patients were operated within 24 hours 

of the fracture (6%), 139 patients between 24 and 48 hours (29%), 104 patients between 48 and 72 

hours (22%) and 203 more than 72 hours later (43%). General anesthesia was used in 350 patients 

(74%) and spinal anesthesia in 126 patients (26%).  

The pertrochanteric fractures were fixed with a short nail in 234 patients (86%), long nail in 17 patients 

(4%) and compression plate in 16 patients (3%). For the femoral neck fractures, a hemiarthroplasty 

was done in 173 patients (84%), total hip arthroplasty in 34 patients (17%), screw fixation in 1 patient 

(0.5%) and head–neck resection in 1 patent (0.5%).  

The mean drop in hemoglobin from preoperative to postoperative was 2.9 g/dL ± 1.2 (0–7.6). The 

mean length of hospital stay was 10.94 days ± 5.48 (5–18 days). There were 12 intra-hospital deaths 

(2.5%). 

Upon leaving the hospital, 283 patients (61%) were discharged to a post-acute rehabilitation (PAR) 

unit, 132 patients (29%) were discharged to a nursing home, 39 patients (8%) were discharged to 

home, 3 patients returned to their assisted living facility (0.6%) and 7 patients were transferred to 

another hospital ward (1.5%).  

2.4 Assessment methods 

The various comorbidities that we identified are listed in Table 1. The main comorbidities were 

cardiovascular risk factors, history of vascular disease, degenerative diseases, cardiac and pulmonary 

disease, history of cancer, kidney or heart failure, pre-existing psychiatric illness, smoking and 

alcoholism. The age adjusted Charlson comorbidity index (ACCI) was calculated for each patient. This 

index is predictive of the mortality risk of a specific patient [15]. 

2.5 Statistics 

Quantitative variables were described by their mean ± standard deviation. Qualitative variables were 

expressed as counts and percentages. A univariate analysis was done followed by a multivariate 

analysis. To be included in the initial multivariate model, the variables had to be significant at ≤ 0.25 in 

the univariate analysis. The multivariate model was simplified by using backward stepwise selection to 

come up with the final model. The relevant interactions between the variables selected for the final 

model were determined. A significance threshold of 0.05 was chosen for all the statistical testing. SAS 

software was used (version 9.4, SAS Institute, Cary, NC, USA). 



 

3. Results 

Predictors of 6-month mortality  

Figure 1 summarizes the patients’ follow-up and mortality. Thirty patients were lost to follow-up (6%) at 

a mean of 72 days (4–160). The 6-month mortality was 22% (107 patients). Tables 3 and 4 show the 

results of the univariate and multivariate analyses done to identify predictors of 6-month mortality.  

The univariate analysis showed that a time to surgery of more than 48 hours after the fracture 

increased the risk of patients dying within 6 months by 1.5 times (OR = 1.57 / 95% CI: 1–

2.48 / p = 0.04). However, this risk factor was not significant in the multivariate analysis, since it 

cannot explain the excess mortality observed by itself. The mean time to surgery was 3.9 days for the 

87 patients taking anticoagulants (± 2.0) versus 2.3 days in the 389 patients not taking anticoagulants 

(± 1.9) (p< 0.0001). Of the 87 patients taking anticoagulants, 43 were operated more than 72 hours 

after the fracture (49%). 

A decrease of 2 or more points in hemoglobin level from preoperative to postoperative or the presence 

of an anticoagulant treatment were associated with a two-fold increase in mortality. The presence of 

heart failure or ventricular fibrillation (VF) was associated with increase mortality within 6 months after 

surgery. The same was found for patients with chronic obstructive pulmonary disease or peripheral 

artery disease (PAD) in the lower limbs. The 6-month mortality was 3 times higher in patients over 85 

years of age and for patients with an ACCI ≥ 7 (Figure 2). The risk was 2 times higher in male 

patients, patients with dementia and patients who were ASA ≥ 3 (Tables 3, 4).  

In the multivariate analysis, age ≥ 85 years was associated with a 5-fold increase in the risk of dying 

within 6 months (OR = 5.3 / 95% CI: 1.49–5.26 / p = 0.002). The presence of PAD in the lower limb 

was associated with a 3-fold increase in the risk of dying within 6 months (OR = 2.9 / 95% CI: 1.10–

7.70 / p = 0.03) (Table 4). Taking anticoagulants or having an ACCI ≥7 was associated with a 2-fold 

higher risk of death. Dementia, a 2-point drop in hemoglobin levels from preoperative to postoperative 

and the male sex were also associated with a 2-fold risk of dying within 6 months (Table 4).  

 

 



4. Discussion 

4.1 Time to surgery and 6-month mortality 

Our study hypothesis was confirmed. The univariate analysis showed that the risk of a patient dying 

within 6 months was 1.5 higher when the surgical procedure was done more than 48 hours after the 

fracture occurred. However, time to surgery was not an independent risk factor for 6-month mortality in 

the multivariate analysis. Our study showed that anticoagulant treatment and its underlying medical 

conditions played a role in lengthening the time to surgery. Several other studies have shown the 

importance of reducing the time to surgery to less than 48 hours to reduce excess mortality [12-16]. In 

a review of literature by Lewis and Waddell in 2016 [11], fast recourse to surgery (between 12 and 24 

hours) is recommended for patients in relative good general health (ASA 1 and 2). For the other 

patients, any comorbidities must be identified and treated as quickly as possible to minimize the delay 

in starting surgical treatment [11].  

4.2 Medical factors impacting 6-month mortality 

Anticoagulants 

In our univariate and multivariate analyses, on-going anticoagulant therapy was an independent risk 

factor for 6-month mortality (risk increased by 2). Nearly half the patients taking anticoagulants in our 

study had a time to surgery of more than 72 hours. According to Caruso et al. [17], warfarin treatment 

increases the time to surgery and thereby the mortality rate. Thus, it seems necessary to implement a 

protocol involving vitamin K or its derivative to rapidly achieve INR < 1.5. This protocol should be 

initiated when the patient is admitted to the emergency room by administering a 10 mg dose of vitamin 

K upon arrival and then 10 mg twice per day until the surgical procedure [18]. For patients taking 

platelet aggregation inhibitors such as clopidogrel, Veronese et al [19] recommend doing the surgical 

procedure 24 hours after stopping this treatment. For patients taking the clopidogrel-aspirin 

combination, only the aspirin should be continued. For other platelet inhibitors such as prasugrel or 

ticagrelor, a minimum pause of 48-72 hours seems necessary, especially since they are 

contraindicated for spinal anesthesia [20]. Oral anticoagulants should not always delay starting the 

surgical treatment (daily blood tests, target concentration below 30 ng/ml) [21].  

 



Ventricular fibrillation 

Our univariate analysis showed that patients who have ventricular fibrillation have a 3-time higher risk 

of dying within 6 months. This finding was not confirmed in the multivariate analysis, meaning that it is 

not an independent risk factor; it only potentiates other risk factors found in our study, such as 

anticoagulant intake. Also, ventricular fibrillation was not found to be a risk factor for death in other 

studies. Smith et al. [22] were the only ones to find that 1-year mortality was 2 times higher in patients 

with an abnormal EKG.  

Anemia 

Our study found that a 2-point drop in hemoglobin after the procedure was associated with a 2-time 

higher risk of dying within 6 months. In the literature, a low preoperative hemoglobin level is a risk 

factor for mortality in the first 30 days [5] and at 1 year [23]. The need for blood transfusion was 

associated with an increased risk of death at 2 years in the study by Ercin et al. [24]. Transfusion 

should only be done if the hemoglobin is less than 8 g/100 ml or if the anemia is not well tolerated [25]. 

In at-risk patients with several comorbidities and who have anemia preoperatively, the surgical 

procedure should be as least invasive as possible to limit intraoperative bleeding [26]. In patients with 

true femoral neck fractures, hemiarthroplasty or total hip arthroplasty with a dual mobility implant 

should be offered. A dual mobility implant does not cause additional blood loss and it helps to reduce 

the risk of dislocation [27-30]. In pertrochanteric fractures, the type of fixation does not appear to 

impact the mortality rate of these patients [31]. These fractures can only be treated by arthroplasty 

without increasing the risk of complications and mortality [32].  

Heart and kidney failure 

Like Athar et al. [33], we found a higher risk of death within 6 months in patients suffering from heart or 

kidney failure. This increased mortality can be explained by the need to do additional preoperative 

examinations, thereby increasing the time to surgery. These additional examinations should be 

obtained within 24 to 48 hours [16]. The literature shows that kidney failure increases the risk of intra-

hospital mortality following proximal femur facture. In this context, hydration must be optimized and 

hyponatremia corrected to limit the risk of increased mortality [33-34].  

 

 



Other risk factors 

In our univariate analysis, PAD and dementia were independently associated with increased 6-month 

mortality. PAD was associated with a 2.9 times greater risk and dementia with a 2.2 times greater risk. 

These findings are consistent with those in the literature [35]. According to Wood et al. [36], dementia 

was the most important predictor of mortality at 6 months. Early orthogeriatric care of patients who 

have cognitive disorders is needed to prevent confusion and thus the risk of another fracture and 

death [37].  

Moreover, in our study, ACCI ≥7 and ASA score ≥3 were associated with a higher risk of dying within 

6 months. According to Lewis and Waddell [11], the ASA score is predictive of the mortality risk after 

proximal femur fracture; the higher the ASA score the higher the risk of complications. Lastly, our 

study confirms published data that the 6-month mortality is higher in male patients and in those over 

85 years of age [38-39]. Men have a risk of dying within 6 months that is 1.8 times greater than 

women, while patients who are over 85 years of age have a 5.3 times greater risk [6-39].  

4.3 Limitations and strengths 

This study has the typical limitations associated with a retrospective study. However, the study 

population was large, homogeneous (patients over 75 years of age with a proximal femur fracture) and 

was based on in-depth medical analysis with systematic preoperative orthogeriatric assessment. 

While our study only looked at mortality within the first 6 months postoperative, the increased mortality 

observed after this type of fracture mainly happens during this period [5]. The large amount of missing 

data in the ASA score prevents us from drawing conclusions about the impact of this score on the 6-

month mortality rate. Since we are unable to determine why the surgical treatment was delayed in our 

retrospective study, we initiated a prospective study to answer this question, looking at medical and 

organizational reasons.  

5. Conclusion 

Our study found that the patients most at risk for dying within 6 months of a hip fracture are males, 

over 85 years of age and have comorbidities (Charlson comorbidity index ≥ 7), especially pre-existing 

dementia and PAD. Prior anticoagulant treatment increases the time to surgery in our study and 

therefore increases the risk of these patients dying within 6 months. Medical and surgical 

management of these at-risk patients should ensure that their underlying medical conditions are not 



made worse, while providing treatment within 48 hours. Patients taking anticoagulants must be 

monitored carefully to ensure surgical treatment is not delayed.  
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Figure captions 

Figure 1: Flow diagram summarizing the study design  

Figure 2: Mortality at 6 months after proximal femoral fracture as a function of the Charlson 

comorbidity index [15]  

 

 

  



References  

1. Hernlund E, Svedbom A, Ivergard M, Compston J, Cooper C, et al. Osteoporosis in the european 

union: Medical management, epidemiology and economic burden. A report prepared in collaboration 

with the international osteoporosis foundation (IOF) and the european federation of pharmaceutical 

industry associations (EFPIA). Arch Osteoporos 2013;8:136. 

2. Tinetti ME, Speechley M, Ginter SF. Risk factors for falls among elderly persons living in the 

community. N Engl J Med 1988;319:1701-7. 

3. Maravic M, Taupin P, Landais P, Roux C. Change in hip fracture incidence over the last 6 years in 

france. Osteoporos Int 2011;22:797-801. 

4. Maravic M, Taupin P, Landais P, Roux C. Decrease of inpatient mortality for hip fracture in france. 

Joint Bone Spine 2011;78:506-9. 

5. Khan MA, Hossain FS, Ahmed I, Muthukumar N, Mohsen A. Predictors of early mortality after hip 

fracture surgery. Int Orthop 2013;37:2119-24. 

6. Haentjens P, Magaziner J, Colon-Emeric CS, Vanderschueren D, Milisen K, et al. Meta-analysis: 

Excess mortality after hip fracture among older women and men. Ann Intern Med 2010;152:380-90. 

7. Harris MJ, Brovman EY, Urman RD. Clinical predictors of postoperative delirium, functional status, 

and mortality in geriatric patients undergoing non-elective surgery for hip fracture. J Clin Anesth 

2019;58:61-71. 

8. Elliott J, Beringer T, Kee F, Marsh D, Willis C, Stevenson M. Predicting survival after treatment for 

fracture of the proximal femur and the effect of delays to surgery. J Clin Epidemiol 2003;56:788-95. 

9. Bohm E, Loucks L, Wittmeier K, Lix LM, Oppenheimer L. Reduced time to surgery improves 

mortality and length of stay following hip fracture: Results from an intervention study in a canadian 

health authority. Can J Surg 2015;58:257-63. 

10. Simunovic N, Devereaux PJ, Sprague S, Guyatt GH, Schemitsch E, et al. Effect of early surgery 

after hip fracture on mortality and complications: Systematic review and meta-analysis. CMAJ 

2010;182:1609-16. 

11. Lewis PM, Waddell JP. When is the ideal time to operate on a patient with a fracture of the hip? : A 

review of the available literature. Bone Joint J 2016;98:1573-81. 

12. Ram GG, Govardhan P. In-hospital mortality following proximal femur fractures in elderly 

population. Surg J (N Y) 2019;5:e53-e6. 



13. Delaveau A, Saint-Genez F, Gayet LE, Paccalin M, Ounajim A, Vendeuvre T. Impact of time to 

surgery in upper femoral fracture in orthogeriatrics. Orthop Traumatol Surg Res 2019;105:975-8. 

14. Daabiss M. American society of anaesthesiologists physical status classification. Indian J Anaesth 

2011;55:111-5. 

15. Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of classifying prognostic 

comorbidity in longitudinal studies: Development and validation. J Chronic Dis 1987;40:373-83. 

16. Moja L, Piatti A, Pecoraro V, Ricci C, Virgili G, et al. Timing matters in hip fracture surgery: 

Patients operated within 48 hours have better outcomes. A meta-analysis and meta-regression of over 

190,000 patients. PLoS One 2012;7:e46175. doi: 10.1371/journal.pone.0046175. Epub 

17. Caruso G, Andreotti M, Marko T, Tonon F, Corradi N, et al. The impact of warfarin on operative 

delay and 1-year mortality in elderly patients with hip fracture: A retrospective observational study. J 

Orthop Surg Res 2019;14:169. doi: 10.1186/s13018-019-1199-5. 

18. Buecking B, Eschbach D, Bliemel C, Oberkircher L, Struewer J, et al. Effectiveness of vitamin k in 

anticoagulation reversal for hip fracture surgery--a prospective observational study. Thromb Res 

2014;133:42-7. 

19. Veronese N, Bano G, Bertozzo G, Granziera S, Solmi M, et al. Vitamin k antagonists' use and 

fracture risk: Results from a systematic review and meta-analysis. J Thromb Haemost 2015;13:1665-

75. 

20. Benzon HT, Avram MJ, Green D, Bonow RO. New oral anticoagulants and regional anaesthesia. 

Br J Anaesth 2013;111 Suppl 1:i96-113. 

21. Leer-Salvesen S, Dybvik E, Ranhoff AH, Husebø BL, Dahl OE, et al. Do direct oral anticoagulants 

(DOACS) cause delayed surgery, longer length of hospital stay, and poorer outcome for hip fracture 

patients? Eur Geriatr Med 2020; doi: 10.1007/s41999-020-00319-w 

22. Smith T, Pelpola K, Ball M, Ong A, Myint PK. Pre-operative indicators for mortality following hip 

fracture surgery: A systematic review and meta-analysis. Age Ageing 2014;43:464-71. 

23. Guerra MT, Viana RD, Feil L, Feron ET, Maboni J, Vargas AS. One-year mortality of elderly 

patients with hip fracture surgically treated at a hospital in southern brazil. Rev Bras Ortop 2017;52:17-

23. 



24. Ercin E, Bilgili MG, Sari C, Basaran SH, Tanriverdi B, et al. Risk factors for mortality in geriatric hip 

fractures: A compressional study of different surgical procedures in 785 consecutive patients. Eur J 

Orthop Surg Traumatol 2017;27:101-6. 

25. Carson JL, Terrin ML, Noveck H, Sanders DW, Chaitman BR, et al. Liberal or restrictive 

transfusion in high-risk patients after hip surgery. N Engl J Med 2011;365:2453-62. 

26. Zi-Sheng A, You-Shui G, Zhi-Zhen J, Ting Y, Chang-Qing Z. Hemiarthroplasty vs primary total hip 

arthroplasty for displaced fractures of the femoral neck in the elderly: A meta-analysis. J Arthroplasty 

2012;27:583-90. 

27. Guyen O. Hemiarthroplasty or total hip arthroplasty in recent femoral neck fractures? Orthop 

Traumatol Surg Res 2019;105:S95-S101. 

28. Boukebous B, Boutroux P, Zahi R, Azmy C, Guillon P. Comparison of dual mobility total hip 

arthroplasty and bipolar arthroplasty for femoral neck fractures: A retrospective case-control study of 

199 hips. Orthop Traumatol Surg Res 2018;104:369-75. 

29. Adam P, Philippe R, Ehlinger M, Roche O, Bonnomet F, et al. Dual mobility cups hip arthroplasty 

as a treatment for displaced fracture of the femoral neck in the elderly. A prospective, systematic, 

multicenter study with specific focus on postoperative dislocation. Orthop Traumatol Surg Res 

2012;98:296-300. 

30. Imam MA, Shehata M, Abdallah AR, Ahmed H, Kader N, et al. Unipolar versus bipolar 

hemiarthroplasty for displaced femoral neck fractures: A pooled analysis of 30,250 participants data. 

Injury 2019;50:1694-708. 

31. Mnif H, Koubaa M, Zrig M, Trabelsi R, Abid A. Elderly patient's mortality and morbidity following 

trochanteric fracture. A prospective study of 100 cases. Orthop Traumatol Surg Res 2009;95:505-10. 

32. Duriez P, Devaux T, Chantelot C, Baudrier N, Hery JY, et al. Is arthroplasty preferable to internal 

fixation for the treatment of extracapsular fracture of the upper femur in the elderly? Orthop Traumatol 

Surg Res 2016;102:689-94. 

33. Athar M, O'Loughlin P, Mitra A, harty J. Characterization of comorbid factors in hip fracture related 

in-hospital mortality. Ir Med J 2014;107:284-7. 

34. Hagino T, Ochiai S, Watanabe Y, Senga S, Saito M, et al. Hyponatremia at admission is 

associated with in-hospital death in patients with hip fracture. Arch Orthop Trauma Surg 

2013;133:507-11. 



35. Cenzer IS, Tang V, Boscardin WJ, Smith AK, Ritchie C, et al. One-year mortality after hip fracture: 

Development and validation of a prognostic index. J Am Geriatr Soc 2016;64:1863-8. 

36. Wood DJ, Ions GK, Quinby JM, Gale DW, Stevens J. Factors which influence mortality after 

subcapital hip fracture. J Bone Joint Surg Br 1992;74:199-202. 

37. Radinovic KS, Markovic-Denic L, Dubljanin-Raspopovic E, Marinkovic J, Jovanovic LB, 

Bumbasirevic V. Effect of the overlap syndrome of depressive symptoms and delirium on outcomes in 

elderly adults with hip fracture: A prospective cohort study. J Am Geriatr Soc 2014;62:1640-8. 

38. Rosso F, Dettoni F, Bonasia DE, Olivero F, Mattei L, et al. Prognostic factors for mortality after hip 

fracture: Operation within 48 hours is mandatory. Injury 2016;47 Suppl 4:S91-S7. 

39. Ko Y, Baek SH and Ha YC. Predictive factors associated with mortality in korean elderly patients 

with hip fractures. J Orthop Surg (Hong Kong) 2019;27:1-9. 

 



Table 1: Comorbidities observed in our population 

Comorbidity 

(Number of missing data – %) 

n (%) 

Number of patients  476 

Degenerative neurological diseases  

(no missing data)  

Dementia 176 (37%) 

Parkinson 21 (4%) 

Psychiatric disorder (no missing data) 119 (25%) 

Cardiovascular risk factors 

(no missing data) 

High blood pressure 290 (61%) 

Dyslipidemia 120 (25%) 

Diabetes 68 (14%) 

Ventricular fibrillation (no missing data) 105 (22%) 

Anticoagulant therapy (no missing data) 87 (18%) 

History of vascular disease 

(no missing data) 

Peripheral arterial disease 23 (5%) 

Angina 63 (13%) 

Stroke 67 (14%) 

Heart failure (no missing data) 53 (11%) 

Kidney failure (clearance < 60 ml/min) (2 missing data; 0.4%) 193 (40%) 

Cancer (no missing data) 

advanced cancer 

105 (22%) 

60 (13%) 

Lung disease  

(no missing data) 

Chronic obstructive pulmonary disease 31 (6%) 

Asthma 10 (2%) 

Smoking (no missing data) 42 (9%) 

Alcoholism (more than 2 drinks per day for women; more than 4 per day for men)  

(no missing data) 

14 (3%) 

 



Table 2: Epidemiological data for our study population 

Epidemiological data (Number of missing data – %) n (%) 

Number of patients 476 

Sex (no missing data) 

Female 

Male 

 

366 (76.9%) 

110 (23.1%) 

Mean age (no missing data) 87.5 ± 6 (75-103) 

ASA score [14] (50 missing data; 10.5%) 

ASA 1 

ASA 2 

ASA 3 

ASA 4 

ASA 5 

 

7 (1.5%) 

81 (17.0%) 

250 (52.5%) 

86 (18.1%) 

2 (0.4%) 

Place of residence at time of fracture (no missing data) 

Home 

Nursing home 

Assisted living facility 

Convalescence home 

Hospital 

 

305 (64.1%) 

146 (30.7%) 

18 (3.8%) 

3 (0.6%) 

4 (0.8%) 

Charlson comorbidity index [15] (no missing data) 6.5 ±1.90 

ASA: American Society of Anesthesiologists 

 

  



Table 3: Predictors of mortality at 6 months based on univariate analysis 

 
Univariate logistic regression 

Predictors of mortality OR 95% CI p for k² 

Ventricular fibrillation 2.97 1.81-4.87 <0.0001 

Anticoagulants    2.57 1.53-4.32 0.0004 

Dementia 2.02 1.28-3.20 0.003 

Diabetes 1.09 0.57-2.09 0.78 

High blood pressure 1.10 0.69-1.76 0.67 

Psychiatric disorder 0.99 0.59-1.64 0.96 

Coronary artery disease 1.28 0.67-2.43 0.44 

Cancer 0.78 0.44-1.38 0.40 

Stroke  1.37 0.74-2.53 0.30 

Heart failure 2.51 1.32-4.78 0.005 

Smoking 0.88 0.39-1.99 0.77 

Alcoholism 1.40 0.43-4.58 0.57 

Parkinson 0.60 1.17-2.09 0.42 

Chronic obstructive pulmonary disease 2.83 1.29-6.21 0.009 

Asthma 1.50 0.38-5.93 0.55 

Hypercholesterolemia 0.92 0.54-1.56 0.76 

Multiple sclerosis / / / 

Peripheral artery disease 3.40 1.40-8.28 0.007 

Kidney failure 1.76 1.11-2.78 0.01 

Hemoglobin drop  
- ≥ 2 points vs < 2points 

 
2.28 

 
1.39-3.71 

 
0.001 

Place of residence before fall  
- Home vs. Nursing home 
- Hospitalized vs. Nursing home 

 
0.64 
1.77 

 
0.40-1.03 

0.28-11.04 

 
0.07 
0.53 

Sex  
- Male vs. Female 

 
2.15 

 
1.30-3.55 

 
0.002 

Age  
- ≥ 85 years vs < 85 years 

 
2.94 

 
1.62-5.33 

 
<0.001 

Length of hospital stay 
- 10–20 days vs <10 days 
- ≥ 20 days vs <10 days 

 
0.88 
1.23 

 
0.54-1.42 
0.57-2.64 

 
0.60 
0.59 

Time to surgery 
- ≥ 48 hrs. vs < 48 hrs. 

 
1.57 

 
1-2.48 

 
0.04 

Diagnosis 
- Pertrochanteric vs. true neck 
- Trochanteric–diaphysis vs true neck 

 
0.72 
0.54 

 
0.46-1.15 
0.15-1.94 

 
0.17 
0.34 

Weightbearing 
- yes vs. no 

 
0.72 

 
0.41-1.25 

 
0.25 

Type of procedure 
- Hemiarthroplasty vs. short nail 
- THA vs. short nail 
- Plate and screws vs. short nail 
- Long nail vs. short nail 
- Resection vs. short nail 
- Screw fixation vs. short nail 

 
1.44 
0.24 

_ 
0.84 

_ 
_ 

 
0.89-2.32 
0.05–1.05 

_ 
0.23-3.08 

_ 
_ 

 
0.12 
0.05 
0.97 
0.79 
0.99 
0.99 

ASA [14] 
- ≥ 3 vs ≤ 2 

 
2.13 

 
1.09–4.13 

 
0.02 



Anesthesia 
- General anesthesia vs. spinal anesthesia 

 
1.30 

 
0.75–2.24 

 
0.33 

Discharge destination  
- Nursing home vs. PAR 
- Home vs. PAR 
- Transfer vs. PAR 

 
1.52 
0.12 
3.90 

 
0.93–2.47 
0.01–0.91 
1.31–11.62 

 
0.09 
0.04 
0.01 

Charlson comorbidity index [15] 
- ≥ 7 vs ≤ 6 

 
3.42 

 
2.09–5.58 

 
<0.0001 

PAR: post-acute rehabilitation center, ASA: American Society of Anesthesiologists  

Bold red values indicate significant differences  



Table 4: Predictors of mortality at 6 months based on multivariate analysis 

 Multivariate logistic regression 

Predictors of mortality OR 95% CI p for k² 

Anticoagulants    1.99 1.13-3.50 0.016 

Dementia 2.18 1.32-3.59 0.002 

Peripheral artery disease 2.91 1.10-7.70 0.031 

Hemoglobin drop 
- ≥ 2 points vs < 2points 

 
1.87 

 
1.05-3.32 

 
0.03 

Sex 
- Male vs. Female 

 
1.82 

 
1.05-3.12 

 
0.04 

Age 
- ≥ 85 

 
5.26 

 
1.49-5.26 

 
0.002 

Charlson comorbidity index [4] 
- ≥ 7 vs ≤ 6 

 
2.13 

 
1.29-3.52 

 
0.003 

 

 

 

 



Figure 1: Flow diagram summarizing the study design  

 

 

 

 

 

 

 

 

 

 

 

 

476 patients included: 

• 205 femoral neck fractures (43%) 

• 251 pertrochanteric fractures (53%) 

• 20 trochanter-diaphysis junction 

fractures (4%) 

Intra-hospital deaths: 12 patients (2.5%) 

Lost to follow-up: 32 patients (6.7%) 

432 patients followed postoperatively (91%) 

107 patients died during first 6 months (22%) 

325 patients still alive at 6 months (68%) 



Figure 2: Mortality at 6 months after proximal femoral fracture as a function of the Charlson 

comorbidity index [15].  
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