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Analysis of risk factors affecting mortality in elderly patients
(aged over 65 years) operated on for hip fractures

Kalça kırığı nedeniyle ameliyat edilen 65 yaş üstü hastalarda
mortaliteye etki eden risk faktörlerinin değerlendirilmesi

Irfan OZTURK, Serdar TOKER, Erden ERTURER, Bulent AKSOY, Faik SECKIN

Amaç: Bu çalışmada kalça kırığı nedeniyle ameliyat edi-
len 65 yaş üstü hastalarda mortalite oranları ile ameliyat 
öncesi medikal durum ve yaşamsal faktörler arasındaki 
ilişki değerlendirildi.
Çalışma planı: Çalışmada, kalça kırığı nedeniyle ameli-
yat edilen ve 36 aylık takip verileri bulunan 92 hasta (56 
kadın, 36 erkek) değerlendirildi. Kadın hastaların yaş orta-
laması 76 (dağılım 65-96), erkek hastaların yaş ortalaması 
74 (dağılım 65-92) idi. Kırıklar 54 hastada (%58.7) inter-
trokanterik bölgede, 38 hastada (%41.3) femur boynunda 
idi. Tüm hastalar “Şişli Etfal” risk faktörleri skorlamasına 
göre düşük (n=23, %25), orta (n=45, %48.9) ve yüksek 
(n=24, %26.1) riskli olarak gruplara ayrıldı. Her bir risk 
grubunda cinsiyet, kırık öncesi yürüme durumu, bilişsel 
fonksiyonlar ve ameliyata kadar geçen sürenin mortalite 
ile ilişkisi değerlendirildi.
Sonuçlar: Bir yıllık ölüm oranları, düşük risk grubunda 
%6.9, orta risk grubunda %31.4, yüksek risk grubunda ise 
%80 olarak hesaplandı. Skorlama sonuçları ile mortalite 
oranları anlamlı ilişki gösterdi (r=0.664; p<0.05). Kadın 
hastaların 34’ünün (%60.7), erkek hastaların ise 18’inin 
(%50) 36 ay sonunda öldüğü belirlendi. Cinsiyetin, bilişsel 
fonksiyonların ve ameliyata kadar geçen sürenin mortalite 
oranları üzerine anlamlı etkisi görülmedi (p>0.05). Yürü-
teç kullanarak yürüyebilen hastalarda ilk üç ay içindeki 
ölüm oranı, bir destekle veya tamamen bağımsız yürüyebi-
len hastalara göre anlamlı derecede yüksek idi (p=0.037). 
Çıkarımlar: Kalça kırığı ameliyatlarından sonra morta-
lite oranlarının tahmininde, tüm risk faktörlerini içeren 
ayrıntılı bir skorlama sisteminin kullanılması tedavinin 
planlanması yönünden uygun olacaktır.
Anahtar sözcükler: Yaşlılık; komorbidite; kalça kırığı/mortalite; 
osteoporoz/komplikasyon; prognoz; yaşam kalitesi; risk faktörü.

Objectives: We analyzed the relationship between mor-
tality rates and preoperative medical conditions and vital 
factors in elderly patients (aged over 65 years) operated on 
for hip fractures.
Methods: The study included 92 patients (56 females, 36 
males) who were operated on for hip fractures and had fol-
low-up data up to 36 months. The mean age was 76 years 
(range 65 to 96 years) for women, and 74 years (range 65 
to 92 years) for men. The fractures were intertrochanteric 
in 54 patients (58.7%), and in the femur neck in 38 patients 
(41.3%). The patients were divided into three risk groups, 
namely, low (n=23, 25%), moderate (n=45, 48.9%), and high 
(n=24, 26.1%), according to our institutional Şişli Etfal risk 
factor assessment scale. Relationships were analyzed be-
tween mortality and sex, preinjury ambulation level, cogni-
tive functions, and time to surgery in each risk group.
Results: One-year mortality rates were 6.9%, 31.4%, and 
80% in low-, moderate-, and high-risk groups, respectively. 
The risk scores were significantly correlated with mortal-
ity rates (r=0.664; p<0.05). Thirty-four female patients 
(60.7%) and 18 male patients (50%) were dead at the end of 
36 months. No significant relationship was found between 
mortality rates and sex, cognitive functions, and time to 
surgery (p>0.05). Mortality within the first three postopera-
tive months among patients who could only ambulate with 
a walker preoperatively was significantly higher than those 
who could walk independently or with an aid (p=0.037).
Conclusion: A risk assessment system covering all risk 
factors to estimate postoperative mortality following sur-
gery for hip fractures would be helpful in planning treat-
ment.
Key words: Aged; comorbidity; hip fractures/mortality; osteoporo-
sis/complications; prognosis; quality of life; risk factors.
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An older population raised up in the world in re-
cent years as a result of  increased life time. Decrease 
in physical capacity, common systemic diseases, we-
akening of reflexes, loose of hearing and defects of 
vision all cause reduction of functions to be protected 
from dangers. Decrease in bone density due to aging 
results in increase at fracture risk.[1-3] Hip fractures 
are skeletal injuries mostly seen in elderly with high 
mortality and morbidity rates. In elderly, treated for 
hip fracture, mean life time becomes shorter when 
compared with the same age group. Medical condi-
tion and other medical problems except hip fracture 
are the most important factors effecting on mortality 
rates.[3-6] In this study, we aimed to make a statistical 
analysis of the relationship between mortality rates 
with preoperative medical conditions and vital fac-
tors in patients over 65 year-old operated for a hip 
fracture.

Patients and methods
Ninety-two (56 female(60.8%)mean age; 76,4[65-

96], 36 male (%39,2) mean age; 74,3 [65-92]))of 152 
patients operated for a hip fracture between 1997-
1999 were evaluated retrospectively. Fifty-four pati-
ents (58.7%) had intertrochanteric hip fracture when 
38 patients had collum femoris hip fracture. Patients 
were taken into study under the light of Şişli Etfal 
risk factor assessment scale (Table 1) consisting of 
knowledge about age, daily activity level, osteoporo-
sis, demeans, heart diseases, hypertension, diabetes, 
vascular occlusion, respiratory diseases, electrocar-
diographic findings, hemoglobin and protein levels, 
gastrointestinal diseases, obesity, and presence of 
cancer routinely recorded for hip fracture patients 
preoperatively in our clinic. All patients operated with 
a partial hip prosthesis. Patients were categorized as 
low, moderate and high risk groups according to the 
scores. Not only the relationship between mortality 
and risk groups, specified by the assessment of all pa-

Age 
	 <70		  0
	 70-79		  1
	 80-89		  2
	 >90		  3
Daily activity degree before fracture
	 Free		  0
	 One crutch		  1
	 Walker		  2
	 Bedridden		  3
Osteoporosis (Singh) 		
	 0-3		  0
	 4-5		  1
	 6		  2
Dementia (Hagerawa criteria’s)
	 Normal		  0
	 Borderline		  1
	 Predemantia		  2
	 Dementia		  3
Heart Pathologies
	 MI
	 Angina pectoris		  1
	 Right heart failure		  1
	 Ventricular extrasistol	 1
	 Cardiac aritmia		  1
Hypertension		  1

Diabetes Mellitus		  1
Vascular occlusion 		  1
Lung pathologies				 
	 Asthma		  1
	 Infection		  1
	 Chronic Obstructivc Lung Disease
	 Tumor		  1		
	 Tuberculosis		  1		
ECG 
	 Normal		  0
	 Aritmia		  1
	 Infarction sign		  2
	 ST-T changes, AV block 	 3
Blood tests
	 Hb (gr/dl) 11<		  1
	 Hb (gr/dl) 11>		  0
	 Total protein (<6 gr)		 1
	 Total protein (>6 gr)		 0
Gastrointestinal disease		 1
Neurologic disease
	 Hemiplegia		  1
	 Parkinson		  1
	 Genitourinary disease	 1
Obesity		  1
Cancer		  1

Table 1.	Şişli Etfal Research and Training Hospital Risk Scoring System Before Hip Fracture Surgery

Total risk skore : 0-5 – Low risk group; 6-10 – Medial;
11-15 – High; >15 – Very high
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rameters, but also, the relationship between mortality 
rates and gender, mobility level before fracture, cog-
nitive functions and time to surgery, were statistically 
studied one by one.

Results
Twenty-three (25%) patients were in low, 45(48.9%) 

patients were in moderate and 24 patients (26.1%) 
were in high risk groups. One year mortality rates 
were 6.9%, 31.4% and 80% in low-risk group, mo-
derate risk and high risk group respectively. Scoring 
results and mortality rates were statistically signifi-
cant (p<0.05) and correlated(r: 0.664). It was found 
that, 60,7% of female and 50% of male died at the end 
of 36 months(Table 2). High female mortality rates 
was not found to be statistically significant (p> 0,05).
When seven(63.6.9%) of 11 patients(11.9%) using wal-
ker before fracture, died in the first three months, all 
of this group died in one-year(Table 3). When com-

pared with independent or one crutch using patients, 
these results were found to be statistically significant 
(p:0,037). Hagesawa’s criteria were used to make the 
assessment of cognitive functions. All patients in the 
group of dementia died in the first year but results 
were not statistically significant (p>0.05)( Table 4). 
Patients were grouped as ‘patient operated between 0-
5th. day, 6th.-10th. day, 11th.-15th.day and as patients 
operated after 16th.day.’ Not a statistically significant 
effectively on mortality rates was detected for the de-
lay to surgery.

Discussion
As a result of improvements in medicine, the 

mean life time of man gets longer thereby, elderly po-
pulations have an increase. According to 2001 data 
of UNICEF, when life expectance was 56 in 1970, it 
became 64 by 1999.[8] Stopping aging is impossible 
genetically. Decrease in physical capacity, common 
systemic diseases, weakening of reflexes, loose of 
hearing and defects of vision all cause reduction of 
functions to be protected from dangers and exposu-
res of simple traumas increase. Additionally, by the 
decrease in bone density, fracture risk increases with 
these simple traumas.[2,4]

Hip fractures are skeletal injuries mostly seen in 
elderly with high mortality and morbidity rates. Many 
studies, investigating the hip fracture mortality rates 
and factors effecting on this, take part in literature. 
Prade et al in a hundred patients study, found one-

Table 2.	Mortality rates for male – female

	 FM	 M 

Month 	 n	 %	 n	 %

	 3	 12	 21.4	 5	 13.9
	 6	 15	 26.8	 8	 22.2
	 12	 23	 41.1	 14	 38.9
	 24	 33	 58.9	 16	 44.4
	 36	 34	 60.7	 18	 50.0

Table 3.	Affect of ambulation degree before fracture to mortality rates

	 Patient (n=92)	 3 month mortality   	 1 year mortality    	 Survived after 36 months

	 n	 %	 n	 %	 n	 %	 n	 %

Ambulation degree before fracture
Walker	 11	 12.0	 7	 63.6	 11	 100.0	 0	 .0
One crucht	 33	 35.9	 6	 18.2	 14	 42.4	 9	 27.3
Free	 48	 52.2	 4	 8.3	 12	 25.0	 27	 56.3

Cognitive functions (Hagesawa Criteria)
Normal	 41	 44.6	 4	 9.8	 11	 26.8	 25	 61.0
Border	 34	 37.0	 8	 23.5	 14	 41.2	 9	 26.5
Predemans	 10	 10.9	 2	 20.0	 5	 50.0	 2	 20.0
Demans	 7	 7.6	 3	 42.9	 7	 100.0	 0	 .0

Time to operation (day)
≤5	 8	 8.7	 0	 .0	 3	 37.5
6-10	 42	 45.7	 5	 11.9	 13	 31.0
11-15	 31	 33.7	 8	 25.8	 13	 41.9
≥16	 11	 12.0	 4	 36.4	 6	 54.6
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year mortality about 45% in hip fracture patients whi-
le it was 1% in control group.[9] Brossa Toruella et al 
determined 40% mortality rate in study group when 
16.5% was found for controls. They found the three 
year mortality associated with heart failure, neoplasia 
and dementia (10). Farahmand et al showed a six-year 
long increase of mortality risk after a hip fracture.[11] 

29% one-year mortality rate was found for patients 
operated for a hip fracture in a study of Mc Leod et al. 
They found that mortality rates were related with age, 
gender, medical conditions and living place. Surgery 
time, type of  surgery and anesthesia were found to 
have minimal effect on mortality rates.[12] Franzo et al 
determining one-year mortality rate about 25%, stated 
that, mortality rates increased by aging, male gender 
and comorbidities.[13] Yearly mortality rate was given 
33% in a study of Roche et al.[14] In this study; cardio-
vascular diseases, plegia, respiratory system diseases, 
renal failure, diabetes mellitus, rheumatologic dise-
ases, Parkinson disease, presence of cancer, Paget’s 
disease, smoking and enteral steroid use were deter-
mined factors of comorbidity and presence of three or 
more factors was related with high risk of mortality. 
Cornwall et al showed that only functional level befo-
re injury was an independent marker of mortality.[15] 
Meyer et al stated that mortality rates increased mar-
kedly in patients who could not walk alone outside 
before injury and who have lower scores of mental 
state tests and two or more chronic diseases.[5] Svens-
son et al related mortality levels to number of preope-
rative medical problems. One-year mortality rate for 
patients without any other health problems was 0% 
while it was 14% and 24% for patients having one or 
two and patients having three or four health problems 
respectively.

The relation between preoperative functional state 
and medical condition is clear. When compared with 
independent or one crutch using patients, the patients 
using walker before fracture had  higher mortality 
rates and results were found to be statistically signi-
ficant (p:0,037).

Ishida et al declared preoperative general condi-
tion, walking capacity and type of fracture and sur-
gery to be the marker of survival rates and stated 
that dementia level was main predictor of recovery 
of walking capacity.[17] Beloosesky et al stated that, 
dementia would not effect the complications and fun-
ctional benefits in patients who were able to walk be-

fore fracture.[18] Huusko et al also did not find a clear 
difference in mortality rates and hospitalization times 
between patients with dementia and those who have 
normal scores of mini mental status tests.

Carpintero et al stated that males had higher mor-
tality rates as a result of poorer nutrition, more co-
morbidities and more smoking and taking alcohol.[20] 
Jiang et al found one year mortality 37.5% for males 
and 28.2% for females.[21] In this study, advanced age, 
male gender, living in sanitary home and comorbidi-
ties are described factors resulting higher mortality 
rates. Alegre-Lopez et al suggested that, functional 
failure before fracture, poor mental status, age more 
than eighty and female gender resulted in higher mor-
tality.[22] We also found higher mortality in females 
but results were not statistically significant. Kenzora 
et al found one-year mortality 13% for subcapital fra-
ctures and 15% for intertrochanteric fractures. In this 
study, gender, type of treatment and postoperative 
ambulation levels were found to be ineffective whi-
le associated medical problems and delayed surgery 
increased mortality rates.[6]

Both Zuckerman et al [23] and Baker et al[24] in the-
ir studies, stated that delayed surgery resulted higher 
mortality. We also found higher mortality rates in pa-
tient operated later than five days but results were not 
statistically significant. Preoperative medical status is 
very important for high mortality and morbidity ra-
tes after hip fracture surgery. Therefore, preoperati-
ve conditions of patients must be evaluated carefully. 
Risk scoring systems are useful not only to predict the 
postoperative conditions of patients and possible me-
dical complications and prognosis but also to help the 
surgeon to choose the right surgical technique.[7,25,26]

Immediate multidisciplinary geriatric care redu-
ces hospital mortality and medical complications.[3] 
ASA scoring is used for prediction of long term 
mortality.[27] Hamlet et al found three-year mortality 
23% in ASA I-II, 39% in ASA II-IV patients and sta-
ted that ASA classification was a good predictor for 
mortality.[28] White et al emphasized that ASA clas-
sification was subjective and more suitable scoring 
systems were needed to predict postoperative morta-
lity rates.[29] In a study of Miller et al, patients were 
classified by medical history, physical examination, 
thorax x-ray and blood tests. Mortality rate was 2.5% 
in group I, 11.9%in group II and 44.1% in group III.
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In a risk assessment scale of Kyo et al, gender, age, 
preoperative daily activity, ECG and EEG findings, 
Hagesawa’s criteria for dementia, hemoglobin and to-
tal protein levels and type of fracture were included. 
They stated that the scale was useful to predict the 
mortality rates and functional prognosis.[7] In physio-
logic status score(pss) built up by Rabinson et al, life 
style, mobility, osteoporosis, dementia and medical  
parameters were included and treatment type was ad-
vised to be chosen according to pss.

Rewising the studies about the mortality rates of 
hip fracture surgery, it is realized that various of re-
sults were reported according to various of parame-
ters. The most common result of all studies is that, 
preoperative medical condition is the most effective 
criteria to predict the postoperative mortality rate. 
The risk assessment scale we used in our study fa-
cilitates a comprehensive assessment with its wide 
content.

Scoring results and mortality rates were statisti-
cally significant and correlated(r:0.664). Using such 
assessment scales will not only help to predict the 
prognosis but also to choose the appropriate treatment 
protocols. In order to reduce high  mortality rates, hip 
fracture patients have to be evaluated carefully be-
fore surgery by handling all medical problems and 
they have to be stabilized as soon as possible and then 
must be operated in the most  appropriate fashion due 
to fracture type and risk status.
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