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ABSTRACT 

Introduction: Osteoporotic hip 

fractures have become a current major 

problem with increasing life expectancy. 

In order to decrease morbidity and 

mortality, preventive measures and 

early health care interventions are very 

important. The aim of this study is to 

present the epidemiologic profile of the 

geriatric proximal femur fractures and to 

specify and determine the factors that 

effect the patient outcomes. 

Materials and Methods: The patients 

aged over 65 with hip fractures have 

been included in this retrospective, 

observational study. The factors 

regarding demographic features, 

fracture types, treatment outcomes, 

time to surgery, comorbidities, red 

blood cell transfusion requirement, 

intensive care unit admission, the length 

of anesthesia and the operation have 

been investigated. 

Results: Eight hundred sixty-four (571 

female, 293 male) have been included in 

the study. The average age of the 

patients was 81,6. The most frequent 

comorbidity was hypertension (464 

patients, 53%), 829 patients were 

diagnosed as osteoporosis according to 

Singh index, sixty-six patients (7,6%) 

were died during the 1 month period. 

Whereas the one year mortality rate was 

28,5% (246 patient), the overall 

mortality rate was 38%. Age, collum 

femoris fracture, accompanying 

pulmonary diseases and central nervous 

system diseases, delayed time to 

surgery and intensive care admission 

increase 1-year mortality.   

Conclusion: With an increased 

proportion of elderly individuals in the 

general population, the number of 

elderly hip fracture patients continue to 

increase. In order to minimize 
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complications, geriatric hip fracture 

patients should be operated on as soon 

as possible, and a multidisciplinary 

treatment process should be planned 

precisely. 

Key words: Elderly, Hip fracture, 

Mortality 

 

ÖZET 

Amaç: Beklenen yaşam süresindeki 

artışla birlikte osteoporotik kalça 

kırıkları ciddi bir sorun olarak karşımıza 

çıkmaktadır. Mortalite ve morbiditenin 

azaltılabilmesi için önleyici tedbirler ve 

erken evre tedavi çok önemlidir. Bu 

çalışmada geriatrik proksimal femur 

kırıklı hastaların epidemiyolojik profilini 

ortaya koymak ve tedavi sonucunu 

belirleyen faktörlerin saptanması 

amaçlandı.  

Materyal ve Method: Altmış beş yaş 

üstü kalça kırıklı hastalar retrospektif, 

gözlemsel olarak planlanan bu 

çalışmaya dahil edildi. Hastaların 

demografik özellikleri, kırık tipleri, 

tedavi sonuçları ve sağ kalım üzerine 

etki eden faktörler araştırıldı.  

Bulgular: Çalışmaya 864 hasta (571 

kadın, 293 erkek) dâhil edildi. Hastaların 

ortalama yaşı 81,6 olarak hesaplandı. 

En sık eşlik eden hastalık 

hipertansiyondu (464 hasta, %53). 

Singh indeksiyle yapılan 

değerlendirmede 829 hastaya osteporoz 

tanısı konuldu. Bir ay içerisinde 66 hasta 

(%7,6), bir yıl içerisinde ise 246 

hastanın (%28,5) öldüğü tespit edildi. 

Toplam mortalite oranı ise %38 olarak 

hesaplandı. Yaş, kollum femoris kırığı, 

eşlik eden pulmoner ve santral sinir 

sistemi varlığı, ameliyata dek geçen 

süre ve yoğun bakım ünitesi ihtiyacının 

1 yıllık mortaliteyi arttırdığı tespit edildi. 

Sonuç: Genel populasyondaki yaşlı 

hasta sayısının artmasına paralel olarak 

geriatrik kalça kırıklı hasta sayısı da artış 

göstermektedir. Komplikasyonların 

önlenebilmesi için bu hasta grubu 

mümkün olan en kısa süre içerisinde 

ameliyat edilmeli ve multidisipliner 

yaklaşımla tedavi süreci kusursuz bir 

şekilde planlanmalıdır. 

Anahtar kelimeler: Yaşlı, Kalça kırığı, 

Mortalite 

 

INTRODUCTION 

  Osteoporotic hip fracture, the 

probability of which increases with age, 

is a common problem among geriatrics 

(1). According to data from the 

Statistics Institute of Turkey (TUİK), it is 

expected that geriatric patients will 

comprise 10% of Turkey’s total 

population by 2023 (2). A high 

percentage of mortality and morbidity, 

particularly observed in the first 3 

months of the postoperative period, 

cause problems in patient care, and the 

majority of patients are unable to return 

to their pre-fracture activity levels (3,4). 

Accompanying medical problems, such 

as low physiological reserve and inability 

to stand surgical trauma, frequently 

cause complications in this patient 

group. It is extremely important to 

determine the high-risk group of 

geriatric patients with a fractured hip to 

avoid fatal complications. 

 

  Proximal femur fractures can be 

classified as neck, transtrochanteric, or 

subtrochanteric fractures according to 

their anatomical location (5). The 

treatment for all such fractures is 

surgery (6). 

 

  The aim of the present study was to 

present the epidemiological profile of 

geriatric proximal femur fractures 

operated on in one centre. The 

specifications of and treatment options 

for the fractures were analysed. In 

addition, precautions have been 

suggested to avoid such fractures.  

 

 

MATERIALS AND METHODS 

 

Study Design 

   

  Patients aged >65 years with hip 

fractures were included in this 

retrospective, observational study. 

Factors regarding demographic 
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features, fracture types, treatment 

outcomes and factors that affect the 

survival rates were investigated. 

 

Study Settings 

   

  With ethical approval from the Ethic 

Committee, 864 patients aged >65 

years with hip fractures operated on in 

a single third level health centre 

between 2010 and 2014 were 

retrospectively studied. Patients <65 

years with multiple fractures, fractures 

caused by high-energy trauma and 

pathological fractures were excluded 

from the study. 

 

Study Protocol 

   

  Patients’ medical records were 

evaluated, and gender, age, diagnosis, 

fracture mechanism, accompanying 

diseases, time to operation, anaesthesia 

technique, amount of perioperative 

bleeding, transfusion requirement, 

intensive care follow-up, surgical 

technique, duration of operation and 

anaesthesia, postoperative 

complications, 1-month and 1-year 

mortality rates, Barthel daily activity 

scores, osteoporosis and time to 

mortality were recorded (7). The Barthel 

daily activity score was calculated 

during the patients’ polyclinic 

assessment or by telephonic interview in 

case of patients with a long enough 

follow-up time. For osteoporosis 

evaluation, the Singh index was used in 

the patients’ first pelvic X-ray (7). To 

calculate the mortality rate of the 

patients, Ministry of Internal Affairs, 

Citizenship and Population office records 

were used. Patients were checked 

against their citizenship number to 

establish whether they were dead or 

alive, and the dates of death of the 

deceased patients were determined. 

 

Statistical Analysis 

   

  The R v.215.3 (R Core Team, 2013) 

software was used for statistical 

analyses. Data are reported as the 

mean, standard deviation, median, Q1, 

Q3, frequency, percentage, minimum 

and maximum. The Kruskal–Wallis test 

was used to analyse the difference in the 

non-normally distributed variables 

between fixation methods, with the 

Mann–Whitney U test used for post-hoc 

analysis. One-way ANOVA was used to 

analyse the difference in normally 

distributed variables between fixation 

methods. The Pearson chi-square test 

was used to investigate the association 

between nominal variables. The 

univariate and multivariate logistic 

regression analyses were conducted to 

identify predictors of 1-month and 1-

year mortality, reported as odds ratios 

(OR) with 95% confidence intervals. 

Statistical significance was defined by p 

< 0.05. 

 

 

RESULTS 

 

  A total of 864 (571 females and 293 

males) patients were included in the 

present study. The average age of the 

patients was 81.62 (66–103) years. The 

cause of fracture in 632 patients was a 

simple fall in the house, and for 232 

patients, a fall while walking on the 

street. The majority of the in-house falls 

were either in the bathroom or 

bedroom. Fracture in 604 patients 

(70%) occurred during the day.  

 

  One hundred twelve patients (13%) 

had no accompanying diseases. The 

most frequent comorbidities were 

hypertension (464 patients, 53%), 

diabetes (126, 14%), chronic 

obstructive lung disease (112, 13%), 

Alzheimer’s disease (52, 0.06%) and 

thyroid dysfunction (85, 0.09%). In all, 

205 patients (23%) had more than one 

systemic disease. 

 

  A total of 549, 143, 50, 181 and 209 

patients had cardiovascular, pulmonary, 

renal, central nervous system and 

endocrine diseases, respectively (Table 

1). 

 

  In 293 patients, there was a previously 

diagnosed and treated osteoporosis. 

Following examination of the patients’ 

pelvic X-rays, 829 patients were 

diagnosed with osteoporosis according 

to the Singh index.  
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  In all, 165 patients were identified as 

not taking any medication. The most 

frequently used antihypertensive drug 

was captopril. One hundred fifty-two 

patients were taking alendronate 

sodium, calcium and vitamin D for 

osteoporosis.  

 

  A total of 300 patients had collum 

femoris fracture, 526 had 

intertochanteric fracture and 38 had 

subtrochanteric fracture. 

Hemiarthroplasty was the surgical 

choice for 321 of these fractures, 

internal fixation (dynamic hip screw or 

proximal femoral nail) for 310 and 

external fixation for 233. 

 

  Epidural anaesthesia was used for 

0.7% (6) of the cases, general 

anaesthesia for 20.5% (177), combined 

anaesthesia (epidural and spinal) for 

2.9% (25) and spinal anaesthesia for 

75.9% (656). 

 

  Blood transfusion was required for 91 

(10.5%) patients; 48 patients (5.6%) 

were followed up in the intensive care 

unit. The average hospital stay and time 

to operation were 13.2 and 7.5 days, 

respectively (Table 1).  

 

  A total of 24 patients (0.027%) died 

early in the postoperative period during 

the hospital stay, and 246 died during 

the follow-up period after they were 

discharged. Sixty-six patients (7.6%) 

died during the first month (1-month 

period), and the 1-year mortality rate 

was 28.5% (246 patients). The overall 

mortality rate was 38% (330). When the 

patients who died early in the 

postoperative period were evaluated, 19 

were >80 years of age, 11 had chronic 

kidney (renal) failure, 7 had diabetes, 

14 had coronary artery disease and 21 

had multiple systemic diseases. 

Fourteen of these patients underwent 

endoprosthesis, eight underwent 

internal fixation and two underwent 

external fixation. 

 

  Gender, cardiovascular disease, 

pulmonary disease, renal disease, 

central nervous system disease and 

endocrine system disorders, time to 

operation, amount of postoperative 

bleeding, duration of operation, duration 

of anaesthesia, anaesthesia technique, 

transfusion requirement, fixation 

method and complications had no effect 

on 1-month mortality (p > 0.05). A 1-

year increase in age increased the 1-

month mortality risk by 1.04-fold [OR 

(95% CI): 1.04 (1.01–1.07), p = 

0.017)]. The 1-month mortality rate of 

patients with collum femoris fracture 

was 0.52-fold higher compared with 

cases with ITF [OR (95% CI): 0.52 

(0.29–0.95), p = 0.034)]. Among the 

cases with STF and ITF, there was no 

difference in terms of the mortality rate 

(Table 2). 

 

  To evaluate the compound effects of 

the significant or nearly significant (p < 

0.200) variables observed with 1-month 

mortality in univariate analysis, a 

multivariate logistic regression analysis 

was conducted. Age, blood transfusion 

requirement and intensive care unit 

requirement had no effect on 1-month 

mortality in multivariate analysis (p > 

0.05) (Table 3). 

 

  Gender, fracture type, cardiovascular 

disease, renal disease, endocrine 

system disorders, amount of 

postoperative bleeding, operation time, 

anaesthesia time, blood transfusion 

requirement, fixation method and 

complications had no effect on the 1-

year mortality rate (p > 0.05). A 1-year 

increase in age increased the 1-year 

mortality risk by 1.04-fold [OR (95% 

CI): 1.04 (1.02–1.06), p < 0.001)]. 

Accompanying pulmonary diseases 

increased the 1-year mortality risk by 

2.01-fold [OR (95% CI): 2.01 (1.38–

2.91), p < 0.001)] and accompanying 

central nervous system diseases 

increased the risk by 1.71-fold [OR 

(95% CI): 1.71 (1.21–2.41), p = 

0.002)]. A 1-day increase in time to 

operation increased the 1-year mortality 

risk by 1.05-fold [OR (95% CI): 1.05 

(1.02–1.08), p = 0.001)]. Intensive 

care requirement increased 1-year 

mortality by 2.68-fold [OR (95% CI): 

2.68 (1.49–4.81), p = 0.001)] (Table 

4). 

 

There were no statistically significant 

differences between 1-month and 1-
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year mortality rates in terms of the 

fixation method (p > 0.05). 

 

  

 

 

 

 

 

A. Demographic features D. Anaesthesia technique 

Age:  81.62±7.91 Spinal Epidural Combined General 

656 

(75.9%) 

6 (0.7%) 25 (2.9%) 177 

(20.5%) 

Gender Female Male E. Blood transfusion 

 571  

(66,1%) 

293 (33,9%) Yes No 

91 (10,5%) 773  (89,5%) 

B. Diagnosis F. ICU 

ITF CF STF Yes No 

526 (60,9%) 300 (34,7%) 38 (4,4%) 48 (5,6%) 816  (94,4%) 

C. Associated diseases  G. Mortality rates 

CV Pulmonary Renal CNS Endocrine 1-month 1-year 

549 143 50 181 209 66 (7,6%) 246 (28,5%) 

H. Fixation method  

PFN DHS EF PHP 

99 

(11,5%) 

211 (24,4%) 233 (27%) 321 (37,2%) 

 

Table 1. Patient characteristics and mortality rates 

ITF: intertrochanteric femur fracture, CF: collum femoris fracture, STF: subtrochanteric femur fracture, CV: 

cardiovascular, CNS: central nervous system, ICU: intensive care unit, PFN: proximal femoral nail, DHS: 

dynamic hip screw, EF: external fixation, PHP: partial hip prosthesis 
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 1-month mortality 1-year mortality 

OR (95% CI) p OR (95% CI) p 

Age (years) 1.04 (1.01 to 1.07) 0.017* 1.04 (1.02 to 1.06) <0.001** 

 

Diagnosis 

ITF 1.00 - 1.00 - 

KF 0.52 (0.29 to 0.95) 0.034* 1.06 (0.77 to 1.45) 0.714 

STF 0.85 (0.25 to 2.88) 0.799 0.91 (0.43 to 1.92) 0.809 

Pulmonary No 1.00 - 1.00 - 

Yes 1.26 (0.67 to 2.38) 0.475 2.01 (1.38 to 2.91) <0.001** 

Central nervous 

system 

No 1.00 - 1.00 - 

Yes 1.23 (0.68 to 2.21) 0.495 1.71 (1.21 to 2.41) 0.002** 

Time to operation  1.00 (0.96 to 1.06) 0.847 1.05 (1.02 to 1.08) 0.001** 

     

ICU  No 1.00 - 1.00 - 

Yes 2.61 (1.17 to 5.84) 0.019* 2.68 (1.49 to 4.81) 0.001** 

 
Table 2. Univariate regression analysis: factors predicting 1-month and 1-year mortality 

ITF: intertrochanteric femur fracture, CF: collum femoris fracture, STF: subtrochanteric femur fracture, ICU: 

intensive care unit. 

 

 

 1-month mortality 

OR (95% CI) p 

   

Diagnosis ITF 1.00 - 

CF 0.51 (0.28 to 0.93) 0.028* 

STF 1.25 (0.42 to 3.73) 0.694 

 

Table 3. Multivariate logistic regression analysis predicting 1-month mortality 

ITF: intertrochanteric femur fracture, CF: collum femoris fracture, STF: subtrochanteric femur fracture. 

 

 

 1-year mortality 

OR (95% CI) p 

Age (years) 1.04 (1.02 to 1.06) <0.001** 

Pulmonary No 1.00 - 

Yes 1.68 (1.12 to 2.52) 0.012* 

Central nervous system No 1.00 - 

Yes 1.88 (1.30 to 2.72) 0.001** 

Time to operation  1.04 (1.01 to 1.07) 0.009** 

 

Table 4. Multivariate logistic regression analysis predicting 1-year mortality 
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  DISCUSSION 

 

  The present study evaluated the 

epidemiological profiles of geriatric 

patients with hip fracture. Age, 

accompanying pulmonary and central 

nervous system diseases, time to 

operation and intensive care unit 

requirement affected the 1-year 

mortality rate. In addition, age and 

fracture type affected the 1-month 

mortality rate. 

 

  With respect to aetiology, 94.6% of the 

fractures occurred after low¬-energy 

simple falls. This rate is 95% in the USA 

(8), 92.9% in Brasil (5) and 93.6% in 

Australia (9). Patients most frequently 

fall in the bedroom or bathroom while 

they are alone. For this reason, the 

necessary precautions must be taken to 

avoid falls, particularly in these parts of 

the house.  

 

  A total of 293 patients had previously 

diagnosed osteoporosis; 829 patients 

had osteoporosis in their pelvic X-ray 

according to the Singh index. This 

dramatic difference led us to suspect 

that the patients in Turkey had 

insufficient information regarding the 

outcomes of osteoporosis. Jenning et 

al., (10) suggested that only 2% of 

patients with femoral hip fractures were 

taking adequate osteoporosis 

treatment. Therefore, hospital-based 

osteoporosis programs are very 

important for the education of patients 

and their relatives. 

 

  There are many studies in the 

literature regarding the relationship 

between time to operation and mortality 

rate (11,12). Our present study is in 

accordance with the literature in terms 

of time to operation (5,9). Time to 

operation had no effect on the 1-month 

mortality rate, whereas one unit 

increase in time to operation (1 day) 

increased the 1-year mortality rate by 

1.05-fold. It is generally accepted that 

1-month mortality depends on 

accompanying diseases, whereas the 1-

year mortality depends on surgical 

factors (12). Therefore, it is extremely 

important that geriatric patients with hip 

fracture are operated on as soon as 

possible because of the increased risk of 

1-year mortality.  

 

  The requirement for intensive care 

may be inevitable because the clinical 

condition of geriatric patients with hip 

fracture may be a high risk. Because of 

the fact that early surgical treatment 

diminishes both morbidity and 

mortality, special units and 

multidisciplinary working conditions are 

obligatory for this group of patients. If 

the conditions in our country are 

considered, specificially designed 

services and hospitals for geriatric 

patients will definitely raise the quality 

of the health service. 

 

  The prevalance of associated chronic 

diseases in the elderly population of 

Turkey is 72.6–94.4% (13,14). Loğoğlu 

et al. (15) stated that the most common 

diseases in the elderly population are 

high blood pressure (hypertension), 

coronary artery disease and diabetes 

mellitus. All these studies have been 

carried out in non-traumatic patient 

groups. In our traumatic patient group, 

13% of the patients had no 

accompanying systemic disease. A total 

of 352, 245 and 155 patients had one, 

two and three or more accompanying 

diseases, respectively. A total of 549, 

143, 50, 181 and 209 patients had 

cardiovascular, pulmonary, renal, 

central nervous system and endocrine 

diseases, respectively. Among these, 

pulmonary and central nervous system 

diseases affected 1-year mortality. 

According to Statistics Institute of 

Turkey TUİK data, the most important 

diseases that affect the mortality of 

elderly patients are cardiovascular 

system disorders (46.8%), benign and 

malignant tumours (17.7%) and 

respiratory system disorders (11.7%) 

(2). 

 

  An increase in the incidence of 

osteoporotic hip fracture is inevitable 

because life expectancy of the 

population is much longer than it has 

previously been (16). To decrease 
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mortalities and morbidities, the 

treatment, care and rehabilitation 

course of such patients must be 

precisely implemented. In our present 

study, it was observed that 330 patients 

died. The 1-month mortality rate was 

7.6%, and the 1-year mortality rate was 

28%, which are in accordance with the 

literature (17,18). 

 

  In terms of fracture type, the 1-year 

mortality rate was higher in the collum 

femoris fracture group. Although some 

publications state that intertrochanteric 

femur fractures have a higher 1-year 

mortality risk (19), there also exist 

studies that claim that the type of 

fracture has no effect on mortality (20). 

In our study groups, the type of fracture 

had an effect on 1-month mortality, 

whereas it had no impact on 1-year 

mortality. Some studies claim that 

internal fixation has advantages in 

terms of reduced mortality (21,22), 

although some contrary views exist 

(23,24). In our present study, the 

fixation method had no effect on 

mortality rate.  

 

  When inadequate physical reserve in 

geriatric patients is considered, follow 

up in intensive care may be inevitable. 

Postoperative complications and 

intensive care requirement have 

previously been shown to increase 

mortality by 1.85-fold (25). In our 

present study, the patients followed up 

in intensive care had a 2.68-fold 

increased 1-year mortality rate. 

 

  The limitations of our present study are 

its retrospective nature and being a 

single centre study. Multicentre 

epidemiological studies are likely to 

obtain more valuable data for patients. 

However, evaluating multiple variables 

in 864 patients in a single centre is the 

major strength of our study. 

 

  In conclusion, collum femoris fracture, 

age, pulmonary and central nervous 

system disorders, time to surgery and 

intensive care follow-up had effects on 

the mortality of geriatric hip fracture 

patients. Geriatric hip fracture patients 

should be operated on as soon as 

possible, and a multidisciplinary 

treatment process should be planned to 

achieve better outcomes. 
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