
24. Bray H. National Population Projections: 2006-based. 2008.
Office for National Statistics.

25. Secretary of State for Work and Pensions. Building a Society
for All Ages. 2009. HM Government.

26. Secretary of State for Health. Shaping the Future of Care To-
gether. 2009. HM Government.

27. Walston J, Hadley EC, Ferrucci L et al. Research agenda for
frailty in older adults: toward a better understanding of physi-
ology and etiology: summary from the American Geriatrics
Society/National Institute on Aging Research Conference on
Frailty in Older Adults. J Am Geriatr Soc 2006; 54: 991–1001.

28. Syddall HE, Aihie SA, Dennison EM et al. Cohort profile: the
Hertfordshire cohort study. Int J Epidemiol 2005; 34: 1234–42.

29. Lauretani F, Russo CR, Bandinelli S et al. Age-associated
changes in skeletal muscles and their effect on mobility: an
operational diagnosis of sarcopenia. J Appl Physiol 2003; 95:
1851–60.

30. Arber S, Ginn J. Gender and inequalities in health in later life.
Soc Sci Med 1993; 36: 33–46.

31. Bartley M, Blane D. Socioeconomic deprivation in Britain. Ap-
propriateness of deprivation indices must be ensured. BMJ
1994; 309: 1479.

32. Office for National Statistics. Focus on Social Inequalities. 2004
edition. In: Babb P, Martin J, Haezenwindt P, editors. London,
TSO; 2004.

33. Puts MT, Lips P, Deeg DJ. Sex differences in the risk of frailty
for mortality independent of disability and chronic diseases. J
Am Geriatr Soc 2005; 53: 40–47.

34. Evans WJ. Exercise, nutrition, and aging. Clin Geriatr Med
1995; 11: 725–34.

Received 25 June 2009; accepted in revised form
12 October 2009

Age and Ageing 2010; 39: 203–209
doi: 10.1093/ageing/afp221
Published electronically 14 January 2010

© The Author 2010. Published by Oxford University Press on behalf of the British Geriatrics Society.
All rights reserved. For Permissions, please email: journals.permissions@oxfordjournals.org

Excess mortality in men compared with women
following a hip fracture. National analysis of
comedications, comorbidity and survival

PIA NIMANN KANNEGAARD1, SUSANNE VAN DER MARK2, PIA EIKEN3, BO ABRAHAMSEN2

1Kløverprisvej 109, 2650 Hvidovre, Denmark
2Gentofte University Hospital, Niels Andersens Vej 65, 2900 Hellerup, Denmark
3Department of Cardiology and Endocrinology, Hillerød Hospital, 3400 Hillerød, Denmark

Address correspondence to: P. N. Kannegaard. Tel: (+45) 232 97175. E-mail: nimann@dadlnet.dk

Abstract

Introduction: osteoporosis is a common disease, and the incidence of osteoporotic fractures is expected to rise with the grow-
ing elderly population. Immediately following, and probably several years after a hip fracture, patients, both men and women,
have a higher risk of dying compared to the general population regardless of age. The aim of this study was to assess excess
mortality following hip fracture and, if possible, identify reasons for the difference between mortality for the two genders.
Methods: this is a nationwide register-based cohort study presenting data from the National Hospital Discharge Register on
mortality, comorbidity and medication for all Danish patients (more than 41,000 persons) experiencing a hip fracture between
1 January 1999 and 31 December 2002. Follow-up period was until 31 December 2005.
Results: we found a substantially higher mortality among male hip fracture patients than female hip fracture patients despite
men being 4 years younger at the time of fracture. Both male and female hip fracture patients were found to have an excess
mortality rate compared to the general population. The cumulative mortality at 12 months among hip fracture patients com-
pared to the general population was 37.1% (9.9%) in men and 26.4% (9.3%) in women. In the first year, the risk of death
significantly increased for women with increasing age (hazard ratio, HR: 1.06, 95% confidence interval, CI: 1.06–1.07), the
number of comedications (HR 1.04, 95% CI 1.03–1.05) and the presence of specific Charlson index components and med-
ications described below. For men, age (HR 1.07, 95% CI 1.07–1.08), number of comedications (HR 1.06, 95% CI 1.04–
1.07) and presence of different specific Charlson index components and medications increased the risk. Long-term survival
analyses revealed that excess mortality for men compared with women remained strongly significant (HR 1.70, 95% CI 1.65–
1.75, P < 0.001), even when controlled for age, fracture site, the number of medications, exposure to drug classes A, C, D, G,
J, M, N, P, S and for chronic comorbidities.
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Conclusion: excess mortality among male patients cannot be explained by controlling for known comorbidity and medica-
tions. Besides gender, we found higher age and multimorbidity to be related to an increased risk of dying within the first year
after fracture; acute complications might be one of the explanations. This study emphasises the need for particular rigorous
postoperative diagnostic evaluation and treatment of comorbid conditions in the male hip fracture patient.

Keywords: aged, hip fracture, gender, mortality, comorbidity, population-based, elderly

Background

The incidence of osteoporotic hip fractures is expected to
increase over the next decades as the elderly population in-
creases [1]. Most cases of hip fractures arise in an individual
with underlying—often asymptomatic—bone fragility who
is exposed to low-impact trauma. This places the frail geri-
atric patient with high risk of falling at a particularly
increased risk of hip fractures [2].

Previous studies have found excess mortality in hip frac-
ture patients in the immediate post-fracture period [3]. Old
age is a risk factor for death within the first year after a hip
fracture [4–8], as is—for unknown reasons—male gender
[4, 7, 9, 10].

Crude mortality rates following hip fractures demon-
strate a gender bias favouring women regardless of age
during hospitalization. The mortality rate in men has been
found in several studies to be almost twice that in women
during the first year after the fracture. Male gender has been
shown to be predictive of high risk of postoperative compli-
cations such as chest infections and heart failure [8].

Though there is substantial evidence supporting the bene-
fit of treatment of osteoporosis, several studies report low
treatment rates at a maximum of 20–30% [11–13]. Especially
for men, osteoporosis seems to be substantially underdiag-
nosed and undertreated [14, 15]. Recent studies indicate
that a second osteoporotic fracture and elevated mortality fol-
lowing hip fracture could potentially be prevented if anti-
osteoporotic medications were initiated [12, 15–17].

The aim of this study was to assess excess mortality fol-
lowing hip fracture and, if possible, identify the reasons why
men are at greater risk than women of dying if they suffer a
fracture of the hip.

Methods

In Denmark, the National Hospital Discharge Register
(NHDR) maintains a complete record of hospitalizations
and outpatient appointments in the country including data
on diagnoses linked with civil registry numbers. Using the
NHDR, we identified all men and women born before
1945 who sustained fractures of the proximal femur
(ICD-10 codes S720, S721, S722 or S723) between 1 January
1999 and 31 December 2002. For patients experiencing
more than one hip fracture, survival analyses were con-
ducted only for the period following the index fracture.

Information about date of death was available up to the
end of 2005, providing at least 3 years of post-fracture mor-
tality observations in all patients. For comorbidity, we
retrieved all diagnoses for hospital treatment in the last 3
years preceding the index fracture and calculated the individ-
ual disease constituents of the International Clasification of
Diseases 10th Revision (ICD-10) modified Charlson comor-
bidity index. Data on all prescriptions dispensed from
Danish pharmacies are collected in the National Prescription
Database. We retrieved information about all prescriptions
redeemed in the last year before fracture and calculated 1-year
cumulative exposure in defined daily doses (DDD), both for
the Anatomical Therapeutical Chemical Classification Sys-
tem (ATC) [18] main categories and for key individual drug
families.

The primary outcome was all-cause mortality. Rates were
calculated in absolute numbers and the standardised mortality
ratio (SMR) was calculated relative to the death rates in the
general population as observed number of deaths divided
by expected numbers of deaths, using age- and sex-specific
mortality data from the National Bureau of Statistics for the
years 2001–05. When excess mortality in men compared with
women was limited to a certain time period, e.g. in the first
months following fracture, mortality at that point in time
was to be used in explanatory binary logistic regression ana-
lysis to select a parsimonious subset of covariates for Cox
regression analysis. A subgroup analysis for patients >75 years
of age was prespecified. If mortality significantly differed by
fracture type, this should also be accommodated in the Cox
analysis. In an additional post hoc analysis, we specifically
identified diagnosis of bone metastasis (ICD-10 code C795)
assigned from 6 months before the hip fracture to 6 months
after the hip fracture and considered hip fractures in these pa-
tients potentially pathological/metastatic. We used SPSS
version 14.0.

Results

Demographics and comorbidities

Men with hip fracture were significantly more likely to suffer
from most comorbidities included in the Charlson index [19]
(Table 1). This was especially pronounced for malignancy,
cardiac heart failure, chronic obstructive pulmonary disease
(COPD) and all forms of arterial disease. Women outnum-
bered men in collagen disorders.

P.N. Kannegaard et al.

204

 at Pennsylvania State U
niversity on M

arch 5, 2016
http://ageing.oxfordjournals.org/

D
ow

nloaded from
 

http://ageing.oxfordjournals.org/


Medications

Based on cumulative doses, male hip fracture patients had
greater exposure to most classes of drugs in the year preced-
ing fracture than was the case for women (Table 2). The
difference was pronounced for anti-thrombotics, insulin,
anti-epileptic drugs and angiotensin-converting enzyme
(ACE) inhibitors. Overall exposure to cardiovascular drugs
was greater in women based on more widespread use of
thiazide diuretics. There was no gender difference in expos-
ure to oral glucocorticoids. Women were more likely to
receive anti-depressants and anti-osteoporotic medications.

Absolute mortality rates by sex

Cumulative mortality was significantly lower for women:
15.3% at 3 months, 26.4% at 12 months and 46.3% at 36
months. Corresponding numbers for men were 23.9%,
37.1% and 57.1%, resulting in a male/female risk ratio of
1.6, 1.4 and 1.2 after 3, 12 and 36 months, respectively
(Table 1). In patients aged >75 years, men had higher mor-
tality than women only in the first year following fracture.
For both genders, absolute mortality rates were highest in
the older subset of patients.

Excess mortality

The increased mortality observed in this study was particu-
larly pronounced in men and younger patients (<75 years)
leading to reduced life expectancy compared with the gen-
eral population. The 12-month SMR was 7.9 in men and 7.3
in women among the younger patients. Excess mortality was
less pronounced in patients aged >75 years; SMR was 3.3 in
men and 2.6 in women.

Mortality and fracture type

Mean survival was slightly longer after femoral neck (3.5
years, 95% confidence interval, CI: 3.5–3.6) and diaphyseal
fracture (3.8 years, 95% CI 3.7–3.9) compared with pertro-
chanteric (3.3 years, 95% CI 3.3–3.4) or subtrochanteric
fracture (3.4 years, 95% CI 3.3–3.5).

Identification of predictors of 1-year mortality in
each gender (stepwise logistic regression)

Women

The risk of death increased with increasing age (hazard ratio,
HR: 1.06, 95% CI 1.06–1.07), the number of medications
(HR 1.04, 95% CI 1.03–1.05) and by the presence of any
of the following Charlson index components: COPD, car-
diac failure, dementia, diabetes with complications,
hemiplegia, malignancy, metastatic solid tumour, liver dis-
ease (moderate or severe) and renal disease. The use of
drugs affecting the digestive system (A), cardiovascular sys-
tem (C), antibiotics (J) and nervous system (N) was
associated with increased risk of death while exposure to
drug classes D (dermatology), G (urogenital, including sex
hormones), M (musculoskeletal, including anti-resorptives),
P (anti-parasite drugs, includes quinine used for restless legs)
and S (sensory system) was weakly but significantly asso-
ciated with decreased risk of death at 1 year. In contrast,
cerebrovascular disease (P = 0.99) or prior myocardial in-
farction (P = 0.54) did not influence mortality in this
multivariate model.

Men

Age (HR 1.07, 95% CI 1.07–1.08), number of comedications
(HR 1.06, 95% CI 1.04–1.07), COPD, cardiac failure, de-
mentia, malignancy, metastatic solid tumour, liver disease
(moderate or severe) and renal disease were all indicative
of increased risk of death at 1 year. This also held true for
myocardial infarction, ulcer disease and rheumatic/collagen
disorders, but not for cerebrovascular disease (P = 0.51).
The use of drug classes A (digestive system) and N (nervous
system) was associated with increased risk of death, while D
(dermatology), G (urogenital), M (musculoskeletal) and S
(sensory system) were weakly associated with decreased risk.
Mortality was slightly higher after pertrochanteric or subtro-
chanteric fracture (HR 1.10, 95% CI 1.01–1.19).

Table 1. Demographics and comorbidities for patients born
in 1945 or earlier with incident hip fracture in Denmark
1999–2002

Women
(N=30,755)

Men
(N=11,321)

P

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Age 81.7 ± 8.9 78.1 ± 10.0 <0.001
Mortality

3 months 15.3% 23.9% <0.001
12 months 26.4% 37.1% <0.001
36 months 46.3% 57.1% <0.001

Loaction of index fracture
Femoral neck 18,298 (59%) 6,396 (56%) <0.001
Pertrochanteric 9,596 (31%) 3,747 (33%)
Subtrochanteric 1,484 (5%) 655 (6%)
Diaphyseal 1,377 (4%) 523 (5%)

Hospital-treated chronic
comorbidity in the last 3 years
(Charlson index components)
Cerebrovascular disease 2,650 (8.6%) 1,347 (11.9%) <0.001
Any malignancy 1,860 (6.0%) 1,021(9.0%) <0.001
Metastatic solid tumour 232 (0.8%) 126 (1.1%) <0.01
Congestive heart failure 1,793 (5.8%) 903 (8.0%) <0.001
COPD 1,692 (5.5%) 933 (8.2%) <0.001
Dementia 1,309 (4.3%) 506 (4.5%) 0.34
DM w/o complications 1,018 (3.3%) 477 (4.2%) <0.001
DM with complications 327 (1.1%) 265 (2.3%) <0.001
Ulcer disease 951 (3.1%) 356 (3.1%) 0.78
Peripheral vascular disease 800 (2.6%) 530 (4.7%) <0.001
Myocardial infarction 710 (2.3%) 424 (3.7%) <0.001
Connective tissue diseases 635 (2.1%) 104 (0.9%) <0.001
Moderate or severe renal disease 160 (0.5%) 135 (1.2%) <0.001
Hemiplegia 61 (0.2%) 31 (0.3%) 0.16
Moderate or severe liver disease 32 (0.1%) 29 (0.3%) <0.001
AIDS 0 (0.0%) 2 (0.0%) 0.07

COPD, chronic obstructive pulmonary disease; DM, diabetes mellitus.

Excess mortality in men compared with women following a hip fracture

205

 at Pennsylvania State U
niversity on M

arch 5, 2016
http://ageing.oxfordjournals.org/

D
ow

nloaded from
 

http://ageing.oxfordjournals.org/


Long-term survival analysis (Cox model)—effect of
gender and covariates

Cox proportional hazards models were defined based on
observed deaths in the follow-up period, terminating obser-
vations on the day of death or on 31 December 2005,
whichever was earlier (Figure 1). The covariates identified
by the logistic regresssion analysis above were entered as in-
dependent variables. The greater mortality for men
compared with women remained strongly significant (HR
1.70, 95% CI 1.65–1.75, P < 0.001; Figure 1, top panel) even
when controlled for age, fracture site, the number of medi-
cations, exposure to drug classes A, C, D, G, J, M, N, P, S
and for the chronic comorbidities COPD, cardiac failure, de-
mentia, hemiplegia, malignancy (with or without metastasis),
mild or severe liver disease, renal failure, myocardial infarc-
tion, ulcer disease and rheumatic/collagen disorders.

The most powerful baseline risk factors for death in
women were, in descending order, metastatic solid tumours,
severe or moderate renal disease, severe liver disease and
COPD. In men, strong risk factors were severe liver dis-
ease, mild liver disease, metastatic solid tumour and other
malignancies. In contrast, the influence of a diagnosis of
cardiac failure only had a modest effect on survival though

it should be borne in mind that the analysis was adjusted
for medications, including the use of diuretics and ACE
inhibitors.

Bone metastasis

Few fractures occurred in patients with bone metastases.
Thus, 0.5% of women and 1.2% of men with hip fractures
were diagnosed with bone metastases. While the risk of
death was increased threefold in patients with bone metas-
tases (HR 3.00, 95% CI 2.60–3.38, P < 0.001), this did not
account for the difference in survival between men and
women (men vs women HR 1.69, 95% CI 1.64–1.74, P <
0.001, after adjustment for presence of bone metastases).

Discussion

Hip fracture, defined as any fracture of the femur between
the articular joint of the hip and 5 cm below the distal point
of the minor trochanter, is most common in older persons
[16].

The most important strength of this register-based na-
tionwide study is the complete capture of hip fractures,
deaths and emigration provided by the registers.

Table 2. Comparison of medication use prior to hip fracture, men versus women. Any use: redeemed at least one prescription
in the 12 months preceding the index fracture. Annual DDD: cumulative exposure in defined daily doses (DDD) in the past
year divided by population size. Example: if 10% of the group redeemed prescriptions for one tablet daily, the average annual
DDD for the population for that medication would be 36.5

Any use in last year P Average cumulative DDD use in last year P

Women (N = 30,755) Men (N = 11,321) Women (N = 30,755) Men (N = 11,321)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
A Digestive system 16,053 (52.2%) 5,641 (49.8%) <0.001 129.1 ± 231.0 125.5 ± 225.2 0.14

Insulin 749 (2.4%) 411 (3.6%) <0.001 6.8 ± 50.7 10.8 ± 67.2 <0.001
Oral antidiabetics 1,481 (4.8%) 623 (5.5%) <0.01 15.4 ± 88.4 15.1 ± 82.3 0.75
Thiamine 1,869 (6.1%) 642 (5.7%) 0.12 7.7 ± 37.5 6.8 ± 34.4 <0.05

B Blood 9,440 (30.7%) 3,639 (32.10%) <0.01 90.1 ± 172.0 91.8 ± 169.6 0.38
Anti-thrombotics 6,622 (21.5%) 2,768 (24.5%) <0.001 57.3 ± 128.1 64.4 ±134.4 <0.001
B12 2,229 (7.2%) 677 (6.0%) <0.001 25.0 ± 101.5 20.3 ± 90.0 <0.00

C Cardiovascular 18,504 (60.2%) 6,079 (53.7%) <0.01 383.8 ± 579.1 380.3 ± 649.1 0.60
Cardiac glycosides 3,209 (10.4%) 1,057 (9.3%) <0.01 16.4 ± 54.5 15.2 ± 55.2 <0.05
Loop diuretics 8,188 (26.6%) 3,081 (27.2%) 0.22 148.6 ± 395.8 167.7 ± 451.7 <0.001
Thiazide diuretics 6,471 (21.0%) 1,569 (13.9%) <0.001 65.9 ± 161.4 39.5 ± 125.1 <0.001
Beta blockers 3,352 (10.9%) 1,076 (9.5%) <0.001 17.6 ± 65.3 15.5 ± 61.8 <0.01
ACE inhibitors 2,698 (8.8%) 1,240 (11.0%) <0.001 27.9 ± 119.2 37.5 ± 144.3 <0.001

D Dermatological drugs 5,794 (18.8%) 2,528 (22.3%) <0.001 15.9 ± 70.4 24.3 ± 102.4 <0.001
G Urogenital and sex hormones 3,614 (11.8%) 1,370 (12.1%) 0.32 17.6 ± 70.8 23.8 ± 84.4 <0.001

Oestrogen therapy (+/− progest) 1,539 (5.0%) 10.8 ± 56.3
H Hormones and related 5,393 (17.5%) 1,360 (12.0%) <0.001 35.2 ± 104.5 25.0 ± 97.3 <0.001

Oral glucocorticoids 2,572 (8.4%) 951 (8.4%) 0.90 18.0 ± 78.7 19.5 ± 87.8 0.09
J Antibiotics 13,156 (42.8%) 4,299 (38.0%) <0.001 10.6 ± 29.1 10.2 ± 31.8 0.19
L Anti-neoplastic 464 (1.5%) 151 (1.3%) 0.20 3.1 ± 30.2 2.4 ± 24.6 <0.05
M Musculoskeletal 9,747 (31.7%) 3,132 (27.7%) <0.001 43.3 ± 103.8 37.4 ± 97.2 <0.001

Anti-resorptives 1,813 (5.9%) 211 (1.9%) <0.001 4.9 ± 30.3 1.4 ± 15.2 <0.001
N Nervous system 23,874 (77.6%) 7,639 (67.5%) <0.001 328.7 ± 411.9 264.3 ± 407.0 <0.001

Anti-epileptics 1,345 (4.4%) 750 (6.6%) <0.001 8.1 ± 55.0 15.9 ± 82.9 <0.001
Anti-depressants 8,449 (27.5%) 2,415 (21.3%) <0.001 71.5 ± 155.3 55.9 ± 139.4 <0.001

P Anti-parasite drugs 2,016 (6.6%) 582 (5.1%) <0.001 1.4 ± 7.5 1.1 ± 6.6 <0.001
R Respiratory system 8,539 (27.8%) 3,182 (28.1%) 0.49 81.2 ± 299.5 114.6 ± 380.5 <0.001
S Sensory system 1,822 (5.9%) 556 (4.0%) <0.001 19.4 ± 96.8 16.3 ± 89.3 <0.01
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Our study confirmed a substantially higher mortality
among male hip fracture patients compared to women, even
when controlling for age, fracture site, number of medica-
tions and chronic comorbidity. In other words, male
gender is in itself a risk factor for dying within the first year
after a hip fracture. Unsurprisingly, both male and female hip
fracture patients were found to have an excess mortality rate
compared to the general population. The excess mortality in
men was particularly pronounced in the first 3 months fol-
lowing fracture. This gender difference persisted for up to
36 months after the fracture for patients >75 years. Adjust-
ing risks for age further increased the gender difference in

mortality, as men were on average 4 years younger at the
time of fracture.

We confirmed a higher prevalence of chronic comorbid-
ity preceding the fracture in men compared with women.
The study revealed only minor differences in the impact
of the type of comorbidity on survival between the sexes,
which could be spurious due to small effects and multiple
tests. Thus, while rare in both men and women, liver disease
was more common in men and also appeared to less strong-
ly affect survival in women. In contrast, renal disease
reduced survival to a greater extent in women than in
men. Though malignancy was common in both men and
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Figure 1. Forrest plot of risk factors for death, Cox proportional hazards model. Hazard ratios and 95% confidence intervals.
Upper part of figure shows influence of male sex on mortality, with and without adjustment for age and comorbidity. Cox pro-
portional hazards model incorporating fracture site, the number of comedications, exposure to drug classes A, C, D, G, J, M, N, P,
S (please see table 2 for explanation of drug classes) and the following chronic comorbidities: COPD, cardiac failure, dementia,
hemiplegia, malignancy (with or without metastasis), mild or severe liver disease, renal failure, myocardial infarction, ulcer disease
and rheumatic / collagen disorders. Variables for this analysis were selected by stepwise logistic regression. Lower part shows
influence of individual risk factors for death with a comparison of effect size between men and women.
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women, disseminated malignancy was slightly more preva-
lent in men. The impact of malignancy on survival was
also gender specific. Thus, the effect of metastatic solid tu-
mours on mortality seemed greater in women than in men
despite similar 5-year survival rates for prostate and breast
cancer [20].

Being male was a strong risk factor for death after frac-
ture, with an impact comparable to a chronic comorbidity
such as COPD. Such unexplained excess mortality in male
patients has also been found in other acute medical condi-
tions, most notably stroke [21]. We noted that women used
a greater number of medications, whereas cumulative doses
were higher in men for most ATC groups. The use of anti-
epileptic drugs, a risk factor for fractures [22, 23], was 50%
more prevalent in men than in women. We demonstrated
that the prevalence of exposure to systemic glucocorticoids
did not differ between women and men, though there was a
weak, non-significant trend towards higher doses in men.
Women were more likely to receive anti-osteoporosis medica-
tions, but the influence of male sex on mortality remained
unattenuated by incorporating these differences in medica-
tion use into the survival analysis.

There is a remarkable discrepancy among health and mor-
tality between the two genders. In almost all developed
countries, women live longer than men, while men in general
are physically stronger, report better health and have fewer
disabilities. In Denmark, women live almost 5 years longer
than men, but the number of years lived without disabilities
is almost the same for both genders [24]. It seems that male
excess mortality is caused by acute complications, which was
also suggested in a recent Finnish study [25]. The present
study confirms a trend towards both greater comorbidity
and use of fewer medications—albeit at higher doses—in
men. Taken together, it might be that some comorbid condi-
tions in men are underdiagnosed and thereby undertreated,
leading to more acute postoperative complications that might
be fatal.

Contrary to our expectations, the marked difference in
mortality does not appear to result from widespread pres-
ence of terminal or end-stage comorbid conditions in the
male hip fracture patient.

It is a limitation that we were unable to examine the
weight of comorbidities that had been treated by the
family physician without hospital contacts. We were, how-
ever, able to capture all prescriptions whether issued by a
hospital department, a practising specialist or the family
physician, independent of insurance arrangements. This
provides an indirect capture of many additional common
diseases such as medically treated type II diabetes, hyper-
tension, epilepsy and depression. However, if a diagnosis
of type II diabetes or hypertension is less likely to be
made in men than in women, a systematic bias towards
lower prevalences and stronger effect sizes may be in-
duced. In the present study, however, the tendency was
for higher prevalence and—with the exception of liver
disease—smaller effect sizes in men. Alcohol abuse could
not be assessed in this study but could contribute to ex-

cess mortality, perhaps especially in younger men.
Tobacco smoking has been shown to be an independent
risk factor for hip fracture in both genders probably due
to both direct and indirect biological effects [26]. In our
study, we found a higher number of males suffering from
COPD, which is related to tobacco smoking. In recent
years, the use of tobacco has been reduced in Denmark,
but for 2003, the Danish National Board of Health esti-
mates 66.8% of men and 73% of women to be non-
smokers [27]. An additional limitation is that trauma mech-
anism codes had not yet been introduced into the register,
preventing us from distinguishing high energy hip fractures
(traffic accidents) from low energy fractures (falls).

Reducing the risk of osteoporotic fractures calls for a
combination of primary, secondary and tertiary preventive
approaches. Many hip fracture patients are frail geriatric pa-
tients with multimorbidity—some 30% of Danish hip
fracture patients are nursing home residents [28] and, there-
fore, in many countries, it is considered appropriate to have
coordinated multidisciplinary teams assist in both the
screening and the management of hip fracture patients dur-
ing hospital stay. Different models of orthogeriatric services
are being developed around the world and a cross-border
template might be possible.

A hip fracture precipitating the diagnosis of osteoporosis
is no guarantee of adequate treatment as several studies have
found low prescription rates for anti-osteoporotic therapy in
fracture patients as well as low compliance. Thus, in 2004,
only 9.2% of women and 4.1% of men who suffered a hip
fracture in Denmark began anti-osteoporotic therapy within
the first year post-fracture. For the period 1997–2004, frac-
ture patients persisted with anti-osteoporotic therapy for a
median of 2.8 years for daily alendronate and 3.8 years for
once-weekly alendronate [17].

The low prescription rates of anti-osteoporotic therapy
both prior to and after an osteoporotic fracture might be
due to the shared responsibility for the treatment between
different clinical specialities.

Failure to diagnose and treat osteoporosis may leave
the patient at an elevated risk of a second fracture, compli-
cations and even death [29, 30]. This fact has necessitated
the establishment of fracture liaison services to diagnose
the condition and to initiate and monitor the treatment
[13].

In conclusion, using national health register data, this
study confirms that mortality post-hip fracture is substantial-
ly higher in men than in women, despite men being on
average 4 years younger at the time of fracture. This excess
mortality is not explained by the slightly higher prevalence of
chronic comorbidities in male fracture patients, nor by dif-
ferences in comedications. The greatest difference between
mortality in the two genders was observed in the first weeks
following fracture.

This study further emphasises the need for particular
rigorous acute diagnostic evaluation of the male hip fracture
patient more prone to acute postoperative complications
and risk of mortality.

P.N. Kannegaard et al.

208

 at Pennsylvania State U
niversity on M

arch 5, 2016
http://ageing.oxfordjournals.org/

D
ow

nloaded from
 

http://ageing.oxfordjournals.org/


Key points

• Mortality in the ageing hip fracture patients.
• All Danish hip fracture patients in 1999–2004 included.
• Higher mortality among male hip fracture patients.
• Analyses of gender and age-related comorbidity.
• Register-based cohort study showing higher mortality

than general population.
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