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1. Introduction 
Mortality of hip fracture patients is highly increased compared with general population. The mortality rates during the first year after hip fracture varies a lot being  from 8.4% to 36% [1]. Only few studies have reported the long-term mortality rate of hip fracture patients [2-4]. 

In this study, we analysed the rate and predictors of 4-year mortality of Finnish hip fracture patients.  


2. Materials and methods
Participants of this study were 200 consecutive unilateral hip fracture patients referred to the Turku University Hospital in southwestern Finland during a period from October 19, 2009, to May 19, 2010 (www.ClinicalTrials.gov, identifier NCT01015105).  The patients were followed up for mortality until April 2013 [5]. 

Data on baseline characteristics, medical history, medication, health behavior, cause of the fracture, hip surgery, hospital stay, place of after-care, and 4-year mortality were collected from the electronic medical records. 

Associations of potential predictive factors with mortality were examined with age-adjusted Cox regression analyses. The follow-up periods were calculated from the baseline measurements to the date of death or to the end of the follow-up period of 4 years. 



3. Results
The age of the patients ranged from 32 to 98 years (mean 80.8 years), and  more than half of the patients were home-dwelling. Most patients were women (66%) and aged 70 years or older (88%). 

The 4-year mortality rate was 57% (113/200). Male gender, dementia, pre-admission residence other than home,  unknown pre-mobility (vs. independent),  unknown cause or dizziness as a cause of fracture (vs. trip or slip), immobilization after surgery, and pneumonia after the surgery predicted  4-year mortality (Table 1).  


4. Discussion
The aims of this study were to analyse the rate and predictors of 4-year mortality of 200 consecutive Finnish unilateral hip fracture patients.  The 4-year mortality rate in our study, 57%, was slightly higher than 5-year mortality rates reported in earlier studies [2-4].  

According to our age-adjusted analyses, predictors of mortality were male-gender, dementia, pneumonia after surgery and frailty as suggested by pre-admission residence other than home, unknown pre-mobility and unknown cause of fracture or dizziness as a cause of fracture and immobility after surgery. According to previous studies, men are younger, sicker, frailer, and suffer excess mortality compared to women with a hip fracture [6,7]. Nevertheless, most clinical trials and research focus on women because of their higher incidence of hip fracture [6].

Although the incidence of hip fracture has decreased for both men and women, the number of hip fractures continues to increase as the population ages and remains a major public health concern. According to a register-base nationwide study, outcomes of hip fracture treatment in Finland has improved in recent years [8]. However, further hip fracture research is needed to help understand gender influence on epidemiology, mortality, and outcomes in order to improve the care of hip fracture patients. 
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	n
	HR (95% CI)

	P-value

	Gender (man vs. woman) 
	199
	1.67 (1.12–2.50)
	.018

	Dementia (yes vs. no)
	199
	1.65 (1.14–2.40)
	.008

	Pre-admission residence
	197
	
	

	Hospital or health centre vs. home
	
	1.88 (1.04–3.39)
	.037

	Nursing home or sheltered housing vs. home
	
	1.75 (1.17–2.62)
	.007

	Pre-mobility
	198
	
	

	With a stick vs. independently
	
	0.73 (0.25–2.12)
	.565

	With a rollator or walker vs. independently
	
	1.36 (0.82–2.26)
	.231

	With a wheel chair or bed patient vs. independently
	
	1.18 (0.36–3.02)
	.790

	Unknown vs. independently
	
	1.76 (1.03–3.02)
	.039

	Cause of the fracture
	191
	
	

	Unknown vs. trip or slip
	
	2.10 (1.17–3.78)
	.013

	Dizziness vs. trip or slip
	
	3.59 (1.28–10.12)
	.015

	Mobility after surgery
	193
	
	

	With wheel chair vs. with 2 sticks, rollator or walker
	
	1.55 (0.94–2.55) 
	.089

	Bed patient vs. with 2 sticks, rollator or walker
	
	1.69 (1.09–2.60)
	.018

	Pneumonia at the ward (yes vs. no)
	198
	2.11 (1.03–4.36)
	.043


Table 1. Age-adjusted hazard ratios (HR) and their 95% confidence intervals (95% CI) for significant predictors of 4-year mortality in hip fracture patients (n=200)
