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Background: Hip fracture patients have, in several studies, been shown to have excessive 

mortality. There is, however, a lack of mortality data, in comparison to incidence data, from 

the last decade in particular.

Objective: To study short- and long-term mortality in a population-based cohort of hip fracture 

patients over the last decade and compare it to the background population.

Patients and methods: Fragility hip fracture patients in the two most southern counties in 

Norway who experienced fractures in 2004 and 2005 were studied. For each patient, three controls 

were randomly recruited from the background population matched for age, sex, and residency. 

Overall, age-, gender-, and group-specific mortality rates were calculated.

Results: A total of 942 (267 male and 675 female) patients with a fragility hip fracture were 

identified. In the hip fracture patients, overall mortality rate after 1 year was 21.3% (males 

30.7% and females 19.1%, P , 0.005) and, after 5 years, 59.0% (males 70.0% and females 

54.6%, P , 0.005). The corresponding figures for matched controls were 5.6% (males 5.9%, 

females 5.4%, P = 0.6) and 24.9% (males 25.9%, females 24.5%, P = 0.4), respectively. 

A statistically significant difference was seen in the log-rank statistical analysis between hip 

fracture patients and controls, both in males (P , 0.0005) and females (P , 0.0005), and for 

age groups 50–80 years (P , 0.0005) and 80 years and older (P , 0.0005).

Conclusion: Mortality in males and females with hip fractures is high not only in the first 

year after fracture, but remains higher than in the background population during 5 years of 

follow-up. The high mortality in hip fracture patients remains a challenge both in middle-aged 

and elderly individuals. Optimization of post-fracture treatment and care could reduce mortality 

of hip fracture in middle-aged and elderly individuals.
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Introduction
Mortality in fragility hip fracture in middle-aged and elderly men and women has, 

in several studies, been reported to be higher compared to the general population 

and to be higher in men than in women.1,2 Whether or not the excess mortality of the 

fragility hip fracture persists over time is not yet clarified.1,3–8 In a recent published 

meta-analysis, researchers concluded that mortality in hip fracture patients remains 

increased over time.1

A decline in hip fracture incidence has been reported in parts of the Western world 

during the past decade.9,10 The exact reasons for the falling incidence are unknown. 

Recently, this tendency towards a lower incidence of hip fracture was also shown 

in Norway for females, but not for males.10 This decline is suggested, in part, to be 
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explained by the increased use of bisphosphonates over the 

last 10–20 years.10 Interestingly, there is also some evidence 

of a beneficial effect on mortality in hip fracture patients 

treated with bisphosphonates.11–13 In general, there is a lack 

of updated, population-based, long-term (5 years and over) 

mortality data in hip fracture patients from the past decade. 

Thus, our aim was to study the short- and long-term  mortality 

of fragility hip fractures in males and females in Norway 

over the last decade.

Patients and methods
Identification of fragility hip  
fracture patients
Patients aged 50 years or older with a fragility hip frac-

ture were identified in 2004 and 2005 from four hospitals 

 (Kristiansand, Arendal, Flekkefjord, and Mandal) located in 

the two most southern counties in Norway (Vest-Agder and 

Aust-Agder counties). The four hospitals are the only refer-

ral centers for orthopedic trauma in southern Norway. Data 

on incidence of hip fracture from this patient cohort have 

previously been described in detail.14 In short, the hospital 

electronic diagnosis registers were used to identify all hip 

fracture patients coded as S72.0-2 according to the Inter

national Classification of Diseases 10th Revision (ICD-10) 

in the 2-year period.15 For all individuals, data on sex, date 

of birth, date of hip fracture, and place of residency were 

 collected. The identified patients’ medical records and X-ray 

records were examined, and the diagnosis of hip fracture was 

confirmed before being included in the study. We excluded 

pathological fractures, eg, those caused by tumor.

Each of the fragility hip fracture patients was matched 

to three controls of the same sex who were born near the 

same date (±15 days) and lived in the same municipality. 

The matching of each patient to controls was performed by 

the Norwegian National Register. The follow-up time for a 

patient was from the month the fracture occurred to death or 

to the censoring dates of January 1, 2010 or January 1, 2011; 

for a control, this was to death or to the censoring dates of 

January 1, 2010 or January 1, 2011.

Statistical methods
Hip fracture mortality rates were calculated for the first year and 

for the entire 5-year period for all patients, separately for each 

sex and for the age subgroups 50–80 years and 80 years and 

older for each sex. Mortality in hip fracture patients and controls 

was analyzed by using Kaplan–Meier survival curves. The data 

for each sex were analyzed for all and for the two groups of 

the hip fracture population, ie, older and younger than 80 years 

old. This cutoff was chosen as it represented the main age of 

our patients. We compared differences in survival probabilities 

between fragility hip fracture patients and the control population 

and between patients living in rural and urban areas by log-

rank statistical analysis. The relative risk (RR) for hip fracture 

mortality was calculated for different time periods during the 

5-year period by comparing mortality in hip fracture patients 

with controls. The association between mortality after 1 year as 

the dependent variable and hip fracture, sex, age, hospital, and 

urban/rural areas as the independent variables was tested in a 

multivariate regression model. All the analyses were performed 

using SPSS version 17.0 (SPSS, Chicago, IL, USA). Statistical 

significance was defined as P , 0.05.

Ethics
The study was approved by the Regional Committee for 

Medical Research Ethics for Southern and Eastern Norway, 

Oslo, Norway.

Funding
This work was supported and funded by the Competence 

Development Fund of Southern Norway and Hospital of 

Southern Norway Trust.

Results
Fragility hip fracture and age-  
and sex-specific mortality rates
As previously reported in our incidence study,14 of hip frac-

ture, a total of 951 patients (271 males and 680 females) 

were identified with a hip fracture in the catchment area in 

the 2-year period.14 Nine hip fracture patients (four males 

and five females) could not be identified by the Norwegian 

National Register, which performed the matching of patients 

with controls. The 942 patients (267 males and 675 females) 

included in this study had a mean age of 81.2 years (males 

80.0 years and females 81.8 years).

In both sexes, elevated mortality rates in hip fracture 

patients were observed compared with the controls (Table 1). 

In the hip fracture patients, overall mortality after the first year 

was 21.3% (males 30.7% and females 19.1%, P , 0.005) 

and, after 5 years, 59.0% (males 70.0% and females 54.6%, 

P , 0.005). The overall mortality rates for the age group 

50–80 years for the first year after fracture was 10.7% (95% 

confidence interval [CI]: 7.6–13.7 [males 15.0 and females 8.7, 

P , 0.2]) and after 5 years 38.5% (95% CI: 33.6–43.3 

[males 46.0 and females 34.9, P , 0.03]). The overall mortal-

ity rate for patients older than 80 years with a fragility hip frac-

ture at the end of the first year was 28.7% (95% CI: 24.9–32.4 
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[males 44.6 and females 23.3, P , 0.005]) and, at the end 

of the fifth year, 73.4% (95% CI: 69.7–77.0 [males 91.4 and 

females 67.2, P , 0.005]).

RR of dying for the fragility 
hip fracture group
The overall RR for males and females with a fragility hip 

fracture compared to the control group for the first year was 

4.1 and 2.9, respectively and, after 5 years, 2.0 and 1.8, 

respectively. For the age group 50–80 years, the RR for the 

first year was 5.2 for males and 4.5 for females and, after 

5 years, 3.5 and 3.1 for males and females, respectively. For 

the age group 80+ years, the RR for the first year was 3.9 and 

2.7 for males and females, respectively, and, for the fifth year, 

2.5 and 2.0 for males and females, respectively (Table 1).

Kaplan–Meier survival curves
Cumulative survival for the fragility hip fracture patient group 

was lower compared to the matched controls for all patients 

with hip fracture, including both males and females and the 

two age subgroups (50–80 years and 80+ years), with more 

striking differences in males than in females (Figures 1–3). 

A statistically significant difference was seen in the log-rank 

statistical analysis between hip fracture patients and controls, 

both in males (P , 0.0005) and in females (P , 0.0005), 

and for the two age subgroups (50–80 years, P , 0.0005 and 

80+ years, P , 0.0005) in both sexes.

Mortality odds ratio (OR)
In Table 2, an estimation of OR after hip fracture according 

to the time after fracture, is presented. The OR is highest in 

the first 3 months after fracture for both males (10.5) and 

females (6.5). After the first 3 months, the OR for mortality 

seemed to stabilize, but remained higher than the background 

population for the whole 5-year period.

Rural/urban areas
No statistical significant differences in mortality rates were 

seen using the log-rank statistical analysis between rural and 

urban areas (63.5% versus [vs] 57.0%, P = 0.07), neither for 

males (74.5% vs 67.4%, P = 0.13) nor for females (59.1% vs 

52.9%, P = 0.20).

Associations with mortality  
1 and 5 years after fracture
In the performed multivariate analysis, the mortality risk 

at the end of the first year was significantly associated with 

male sex (OR 1.7 [1.3–2.1], P , 0.005), older age 80+ years 
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Figure 1 Kaplan–Meier survival analysis in males and females with a fragility hip fracture in 2004–2005 in southern Norway compared to matched controls.
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Figure 2 Kaplan–Meier survival analyses in males and females with a fragility hip fracture in 2004–2005 in southern Norway.
Notes: (A) Age group 50–80 years; (B) age group 80+ years.
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Figure 3 Kaplan–Meier survival analysis in patients with a fragility hip fracture in 2004–2005 in southern Norway (indicated with Yes) compared to matched controls 
(indicated with No).

Table 2 Mortality OR estimates in relation to time since fracture 
in males and females compared to controls

Time after  
hip fracture

OR (95% CI)

Males Females All

0–3 months 10.5 (5.7–19.5) 6.5 (4.2–10.0) 8.6 (6.0–12.2)
3–6 months 2.5 (1.2–5.2) 2.3 (1.3–4.0) 2.7 (1.7–4.2)
6–12 months 3.1 (1.7–5.7) 1.8 (1.2–2.8) 2.2 (1.5–3.2)
1–2 years 2.5 (1.6–3.7) 2.0 (1.5–2.7) 2.3 (1.8–2.9)
2–3 years 3.2 (2.1–5.0) 2.4 (1.8–3.2) 2.9 (2.3–3.7)
3–4 years 2.3 (1.3–3.8) 2.5 (1.8–3.5) 2.6 (2.0–3.4)
4–5 years 2.4 (1.2–4.8) 2.1 (1.5–2.9) 2.3 (1.7–3.1)

Abbreviations: CI, confidence interval; OR, odds ratio.

(OR 3.3 [2.4–4.3], P , 0.005), and the event of hip fracture 

(OR 4.7 [3.7–6.0], P , 0.005). At the end of the fifth year, 

the mortality risk was significantly associated with male sex 

(OR 2.2 [1.6–3.1], P , 0.005), older age 80+ years (OR 3.4 

[2.5–4.5], P , 0.005), and the event of hip fracture (OR 4.0 

[3.4–4.8], P , 0.005). No significant differences in mortality 

risk between rural and urban areas or between hospitals were 

observed, neither 1 nor 5 years after the event of hip fracture. 

The Nagelkerke R2 for the 1-year multivariate analysis was 

0.15 and 0.22 for the 5-year multivariate analysis.

Discussion
To our knowledge, this study is the first to display the long-

standing burden of mortality (5 years) of fragility hip frac-

ture in the past decade. In our population-based hip fracture 

study, patients suffered an exceptionally high mortality in 

the first 3 months after the event compared to the control 

group. During follow-up, the mortality rates dropped, but 

continued to be higher than the control group for both sexes 

(Tables 1 and 2). Our observation is in agreement with previ-

ous studies2,4,16–21 and a recent meta-analysis,1 and highlights 

the fact that hip fracture in the past decade remains a seri-

ous threat to life expectancy in the middle-aged and elderly 

population.

Compared to the general population, the relative mortality 

risk was higher in the age group 50–80 years than in those 

aged 80 years and older after 1 year, both for males and for 

females (Table 1). This has also been reported by others.4,8 

However, a higher mortality risk after the first year was asso-

ciated with the older age group (80+ years) in the multivariate 

analysis, reflecting the frailty of the older population.22,23

The excess mortality during the first 3 months after frac-

ture is most likely explained by a higher rate of preexisting 
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comorbidities in a subgroup of fragile patients. However, 

data also suggest that the hip fracture event itself and the 

subsequent treatment (eg, fracture repair) are causes of mor-

tality.21 The use of antibiotics and medications that affect the 

digestive, cardiovascular, and nervous systems in female hip 

fracture patients, and the use of medications affecting the 

digestive and nervous systems in male hip fracture patients, 

have been reported to be associated with lower survival rates.17 

Osteoporosis itself, which is common in the age group above 

50 years old,24 appears also to be an independent risk factor 

of mortality.25,26 In our study, we did not distinguish between 

femoral neck and intertrochanteric fractures. It is noteworthy 

that intertrochanteric fractures have been reported to have a 

worse prognosis concerning mortality compared to femoral 

neck fractures, with regard to long-term prognosis.27

For the first year of follow-up, the mortality rates as 

displayed in Table 1 were significantly higher in males than 

in females. A higher mortality rate in males than in females 

in the first year after hip fracture has also been reported 

in other studies.1,4,28,29 The poor prognosis for males in the 

first year after fracture is also reflected in the multivari-

ate analysis. In this analysis, male sex was found to be an 

independent risk factor for higher mortality in the first year 

after hip fracture.17,19,27 The incidence rates of fragility hip 

fracture in Norway10 and USA9 have been reported to be in 

decline; however, mortality rates remain high, as shown in our 

study. We have, in a previous study,14 shown that incidence 

rates of fragility hip fracture are comparable both for males 

and females in southern and central Norway. A study from 

central Norway conducted between 1986 and 1995 revealed 

increased mortality rates in fragility hip fracture patients dur-

ing the first year after fracture for all age groups;4 however, 

after 5 years, the mortality rates were at the same level as 

in the background population. A recently published study 

from central Norway regarding female patients prospectively 

recruited from 1995–1997 and followed for up to five years 

showed comparable results to our study. Hence, the OR for 

mortality for female patients 3 months after fracture is 6.5 

(present study 6.5) and, from 3–6 months after fracture, 2.6 

(present study 2.3).30

Taking into account the above data, it seems that the 

mortality rate of hip fracture is not decreasing, but remains 

high. However, during the past few decades, some evidence 

was found of a reduction in hip fracture mortality. In a study 

examining the US Medicare population with hip fracture aged 

65 years and older, a decline in mortality rates was observed 

between the periods 1986–1988 and 2003–2005.9 Our find-

ings demonstrate the need for awareness of the continuing 

high mortality of fragility hip fracture in middle-aged and 

elderly populations.

In our study, there were no differences in either the 

cumulative survival rates between urban and rural areas or 

in the mortality risk in the performed multivariate analysis. 

This is in agreement with a recently published study from 

the USA.31 This demonstrates the fact that mortality rates 

after fragility hip fracture are universal and not associated 

to the area of residence.

Strengths and limitations
The strengths of our study include the investigation of a stable 

population, which enabled identification of all individuals 

with hip fractures and deaths over the 2-year period in a well-

defined geographic region. Further, for each fracture patient 

we aimed to recruit three controls randomly selected from the 

population matched for age, sex, and living area. However, our 

findings should be interpreted within the context of a number 

of limitations. The population studied was mainly white; 

hence, these results should not be generalized to other ethnic 

populations. A higher number of examined patients with hip 

fractures would also have given us the opportunity to estimate 

mortality in more detail for specific age groups, especially 

among those aged 80 years and younger.  Information on 

comorbidities and other risk factors associated with mortality, 

as well as causes of death, were not available in this cohort 

of patients or controls. Thus, our study does not identify if 

hip fracture is, in itself, a risk factor independent of other 

risk factors or a marker for excess death in this patient group. 

We acknowledge the above as an important limitation of our 

study. Furthermore, the study sample, especially of males, is 

limited, thus presenting a major weakness of our study.

Conclusion
Our study confirms that hip fracture patients have an excess 

mortality, especially in the first 3 months after fracture, com-

pared to the general population, which remains higher than 

the background population during the entire 5 years after 

fracture. In males, the mortality rates were higher than in 

females during the first year. The excess mortality in hip frac-

ture patients documented in the past decade should encour-

age health care professionals, bureaucrats, and politicians to 

increase disease awareness and increase efforts to reduce the 

burden and consequences of fragility hip fracture.
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