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Context: Little is known about long-term excess mortalitfdaving fragility non-hip
fractures.

Objective: The study aimed to determine which fracture was@ated with excess

mortality, and for how long the post-fracture exxesortality persisted.

Design, Setting, and Patients: This nationwide, registry-based follow-up studyluated all
individuals in Denmark aged 50+ years who firstexignced fragility fractures in 2001 and
were followed up to 10 years for their mortalitgki

Main outcome measure: The contribution of fracture to mortality at prezisme intervals
post-fracture was examined using relative sunawellysis, accounting for time-related
mortality changes in the background population.

Results: There were 21123 women (aged 72+ 13 years) and 9481(67+12) with an
incident fragility fracture in 2001 followed by 168 and 4745 deaths, respectively. Excess
mortality was observed following all proximal araer leg fractures. The majority of deaths
occurred within the first year post-fracture aneréafter excess mortality gradually declined.
Hip fractures were associated with the highest &xoortality (33% and 20% at one year
post-fracture in men and women, respectively). @ea-excess mortality was 20-25% after
femur or pelvis, 10% following vertebral, 5-10%l&ing humerus, rib or clavicle, and 3%
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following lower leg fractures. A significant- althgh smaller- excess mortality was still
observed until 10 years for hip, and approximafefears after femur, other proximal and
lower leg fractures.

Conclusion: This study highlights the important contributionaofvide variety of fragility
fractures to long-term excess mortality, and tlimespotential for benefit from early
intervention.

Excess mortality was found for 10 years after hip fractures and approximately 5 years after virtually all
proximal and lower leg fractures in this nationwide, registry-based follow-up study.

INTRODUCTION

Fragility fracture imposes a significant public hiegroblem globally. Hip(1-8) and clinical
vertebral(2,3,9-12) fractures have been consisténtind to be associated with a two-to-six
fold increased mortality risk, independent of cidmiting effects of aging and comorbidities.
However, long-term follow-up studies have providedflicting results for length of time the
excess mortality persists after a hip fracture@138-15). The extent of any increased
mortality risk associated with fractures other thgmand vertebrae remains controversial.
Importantly, no study to date has been conductetbtermine long-term excess mortality
attributable to individual non-hip fractures accong for time-related mortality changes,
even though these fractures contribute to more tilvarthirds of all fragility fractures(10).

Relative survival analysis is a modern statistezalysis approach initially used in
oncology research to determine long-term excessatitgrattributable to a specific cancer by
comparing the mortality rate observed in a canopufation with the expected mortality rate
in a non-cancer comparative population(16). Theyarsis based on the hypothesis that the
excess deaths are due to two sources: one duaderaar disease of interest per se and the
other one due to other causes. Assuming that ghected background mortality rate reflects
the effect of “other causes”, excess mortalityigifrom relative survival analysis is
considered a good measure of mortality attributédbtde disease of interest(16). The
analysis, accounting for time-related mortality mip@s in the background population is
particularly useful in examination of the impacteoflisease on mortality at precise time
intervals.

In order to examine the potential impact of a sjgefiacture on mortality risk needs to
be conducted in a population-based study both langeigh and with the ability to capture
and follow all the fracture subjects long enouglbltain their long-term mortality risk. The
analysis should be robust to differentiate the oknortality attributable to a fracture from
the risk due to other causes. The Danish nati@mster is a unique population-based data
source where information on healthcare utilisaiod diagnoses are systematically obtained
for the entire country, providing an excellent esg@ntative study population with minimal
risk of selection bias and loss to follow-up ashaslbeing of sufficient size for this type of
analysis(17).

We thus conducted relative survival analysis t@deine (i) which fragility fracture is
associated with excess mortality, and (ii) for Hong the post-fracture excess mortality
persists.

METHODSAND MATERIALS

Study design

This nationwide, registry-based follow-up studyluated all individuals aged 50+ years who
experienced an incident fragility fracture in Demknbetween 1/1/2001 and 31/12/2001. This
was not a clinical trial. The Danish National HaapDischarge Register (NHDR) was used
to identify the participants with a diagnosis ofiadex fracture at one of the following sites:
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hip (ICD-10 codes: S72.0-2), femur (non-hip) (S72)3vertebrae (S22.0-S22.1, S32.0-
S32.2, S32.7, S32.8, T08.x), clavicle (S42.0)(8B2.3-4), humerus (S42.x), forearm
(S52.x), hand (S62.0-4, S62.8), finger (S62.5-@lvip (S32.3-5), knee (S82.0), lower leg
(582.2-8), ankle (S82.5-6), foot (S92.0-3, S9292.9) and toe (S92.4-5). The NHDR has a
national coverage of both inpatient and outpatentacts since 1995 with an excellent
completeness of medical records and precisionagfraises(18,19). The concordance
between fracture reports in NHDR and patient files documented to be 97%(19).The study
(Statistics Denmark project number 703381 and 70p6@s subject to approval and
monitoring by the National Board of Health, the B&nData Protection Agency and

Statistics Denmark.

Individuals with a fragility fracture at age of 4years between 1996 and 2000 were
excluded to avoid potential bias that the incidestture analysed in 2001 was a second
fracture that may adversely affect mortality(9). Bmalyses did not include individuals who
had sustained only fractures due to traffic acdislen2001. The initial incident fracture was
defined as the first fracture reported in 2001h#re were more than one fracture reported
during one event, only the more serious fracture @amsidered. The individual types of
fracture included: hip, femur, pelvis, vertebrdayicle, rib and humerus (i.e. proximal
fractures), and forearm, knee, lower leg, ankledhdéingers, foot and toes (i.e. distal
fractures). Comorbidities at time of the initigh¢ture were reported using the updated
Charlson comorbidity index which has been showetonore appropriate for use with
administrative data(20).

Death of the study participants was ascertained ffee Danish Register on Causes of
Death until 31/12/2011. The follow-up time was cddted from time of the first diagnosis of
an incident fracture to either date of death o 3/2011. The first primary cause of death
was also documented for our fracture patients andlf individuals aged 50 or older in 2001
in Denmark, using ICD-10 classification system.

Statistical analysis
Statistical analyses were carried out separatelwémen and men to address: (i) age-
standardized mortality incidence following a spiedifacture, (ii) excess mortality associated
with a fracture, and (iii) length of time during igh post-fracture excess mortality persisted.

The mortality incidence rate following specific ggof fracture was estimated for 100
person-years of follow up, assuming a Poissonibigion. The age-standardized post-
fracture mortality incidence rates were calculatenhg the direct standardization
method(21). The direct standardization method tleesveights from a reference Danish
general population of the same age, gender anddai@eriod(22) to compute the weighted
average of age group specific estimates in theuracohort.

Excess mortality attributable for a fracture, defiras 1- its relative survival ratio can be
interpreted as the proportion of patients who waliédof this particular fracture(16).
Relative survival ratio is a ratio of the obsergedvival in the fracture population to the
expected survival in the similar non-fracture papioin(16). The observed survival is the
probability that a patient with a specific fracts@vived from all-cause deaths. The expected
survival is the survival probability of similar indduals, ideally from a non-fracture
comparative population but more practically frora feneral population of the same age, sex
and calendar period as the fracture cohort(16,28)ékpected survival was estimated using
the Ederer Il method(23) from the Danish populatifentables stratified by sex, age and
calendar period obtained from the Human Mortaligtdbase(22). An excess mortality of
zero for a specific fracture indicates the moryalétte observed in the population of patients
with this particular fracture type does not diffeym that in a background comparative
population, suggesting no excess mortality atteblg to this fracture type.
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The length of time for which any post-fracture natity persisted was assessed using an
interval-specific excess mortality for one-yeaemtls after a fracture (i.e. an annual excess
mortality). An annual excess mortality of zero &ofracture suggests that there is no longer
any excess mortality for that fracture type fort tharticular year. Persistence of post-fracture
excess mortality was defined as the interval betvtke fracture time and the last year where
the observed mortality in the fracture populaticaswstill significantly higher than the
expected (i.e. the last year the 95% confidenavat (Cl) of the annual excess mortality
did not include a reference unity of zero). Fotanse, if the excess mortality was 8% (95%
Cl: 1%, 15%) at year 3 and 5% (-2%, 12%) at yeaitdr a pelvis fracture, the conclusion
would be that excess mortality persisted for 3 ygamst-pelvis fracture.

All analyses were carried out using Stata MP 13té&torp, College Station, TX, USA)
and SAS 9.4. A level of 0.05 was considered stediby significant.

RESULTS

The study included 21123 women and 9481 men wherexqced an incident fragility
fracture in the year 2001 at an average age (m8&)of 72 (£13) and 67 (x12) years,
respectively (Figure 1). None of these subjecteagpced any fragility fracture between
1996 and 2000 or fractures related solely to wafticidents in 2001. A third of women and a
half of men in the study population sustained st firagility fracture between 50 to 64 years
of age. Forearm, hip and humerus fractures togethributed 63% and 42% of total
fractures found in women and men, respectively [@ah Hip fracture occurred late (81+ 9
years in women versus 78+ 11years in men; P<0.0@1i)e the peripheral fractures, such as
hand, fingers, foot and toes were diagnosed atamrage of 60 years. Fracture patients who
eventually died during the study period were maeely to have higher Charlson
comorbidity index and more comorbidities reporteftacture time, especially congestive
heart failure, dementia and chronic pulmonary disethan those alive until the end of the
year 2011 (Table 1).

Absolute mortality rates accor ding to fracturetype

During an average follow-up period of 7.2 (+ 4.@pys (7.1+ 4.1 years in women versus
7.3+ 3.9 years in men), 10668 women (51%) and 4idb (50%) died (Figure 1). Overall,
fracture patients had higher mortality incidencantthe Danish general population aged 50
years or older in 2001 (Table 2). There were foarerdeaths following a fragility fracture in
men than women for every 100 person-years of folipw95% CI: 3.7, 4.4), after difference
in age at fracture was taken into considerationtédweer, post-fracture mortality rates were
higher in men than women for all fracture typesuijh the differences following a clavicle,
rib, lower leg, foot or toe fracture did not acleestatistical significance.

As expected, hip, femur, and pelvis fractures vessociated with the highest mortality
incidence, even after accounting for differencage at fracture (Table 2). The age-
standardized mortality incidences following spexifacture types varied greatly, from 20
deaths/100 person-years (95% CI: 19, 21) follovarigp fracture to 7 deaths/100 person-
years (6, 8) after a lower leg fracture in men. @arable rates in women were 13 deaths/100
person-years (95% CI: 12, 13) and 6 deaths/10@peysars (5, 7) following hip and lower
leg fracture, respectively. The lowest mortalitieravas found for hand, finger, foot and toe
fractures. Over the 10 years follow-up there wererall increased age-standardized
mortality incidence for every fracture type. However the majority of distal fractures there
was no excess mortality when mortality rates ingaeeral population were considered for
each individual calendar year (Figure 2 and redasiurvival analysis below).

Approximately 65% of deaths occurred within 5 ygawst-fracture, ranging from about
75%-80% after hip, femur or pelvis fracture to 4698 after a peripheral fracture
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(Supplemental table 1). The most common causesathdncluded cardiac (30% in fracture
patients and 24% in general population), maligriaé% and 14%) and respiratory diseases
(10% and 18%) (Table 3). Compared with the gen@ypllation aged 50 years or older in
2001 who died between 1/1/2001 and 31/12/2011turasubjects were more likely to have
cardiovascular disorders or external causes of iityland mortality (including falls)
reported as the first primary cause of death. Mighs in fracture patients, especially hip
fracture were documented to have the first printanyse of death as “Diseases of
musculoskeletal system” (1.6% and 0.5% of the firshary cause of death in women and
men, respectively who sustained a hip fractureuge@2% and 0.1% in the general
population).

Excess mortality following a fragility fracture
One-year excess mortality following a specific ftae is demonstrated in Fig 2A and 2B for
proximal and distal fractures, respectively. Ingmh post-fracture excess mortality in men
was higher than women, though the difference beanuznt only for hip (excess mortality
33% in men versus 20% in women; P= 0.002) and husrfeacture (12% in men versus 5%
in women; P=0.03).

Significant excess mortality was observed followasgentially all proximal and lower
leg fractures for both genders with the magnitugelgally declining after the first year post-
fracture. By contrast, the observed mortality failog other distal fractures, such as forearm,
hand, finger, knee, ankle, foot or toe did notatififom the expected survival in the
background comparative population, suggestingttieste distal fractures were not associated
with an increased risk of mortality. As expectey, finactures were associated with the
highest excess mortality with a one-year excessaimyrof 33% in men and 20% in women.
For non-hip fractures, excess mortality at one yeast-fracture was 20-25% following femur
or pelvic fractures, 10% following vertebral fracts, 5-10% following humerus, rib or
clavicle fractures, and 3% following lower leg fra@s. There was also a non-significant 2%
excess mortality one year after a forearm or knaetdre in men. These percentages equated
to an approximate 33 extra deaths one year pasttifiafor an average 100 men with hip
fracture, compared with 100 equivalently aged nacttire men. The comparable number of
excess deaths in 100 women with hip fracture wa8g@ontrast, there were only 2 and 3
additional deaths observed at one year post-fraatut00 men and 100 women,
respectively, with a lower leg fracture.

For all fracture types, the excess mortality inseshwith increasing age (Supplemental
table 2). However, excess mortality following claei rib or lower leg fractures was evident
only for elderly patients after the age of 70.

Persistence of excess mortality post-fracture
The number of years for which there was a perdigteress mortality varied by fracture type
(Figure 3).The study suggested that excess mgrfaitsisted for more than 10 years
following a hip fracture for both men and women ditbnally the observed mortality
following a proximal fracture remained significantigher than the expected mortality in the
comparative matched general population for appretehy 5 years post-fracture, varying
from 3 years after a rib fracture to 6-7 yearsradtgertebral or humerus fracture. Lower leg
fracture was associated with excess mortality fpedrs post-fracture. Interestingly, there
was little difference in length of post-fracturecexs mortality between men and women. The
difference in length of post-pelvis fracture excesxtality between men (~ 3 years post-
fracture) and women (7 years) may reflect fewer mih pelvis fracture (146 men versus
498 women).

Besides cardiovascular diseases reported in alanibstd of all deaths, the causes of
early mortality, defined as deaths within one y@ast-fracture differed from those of late
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mortality> five years after a fracture (Supplemental tablév@lignancy (~20-25% of early
mortality, versus 10-15% of late mortality) andezxial causes of morbidity and mortality
(~25-30% and 10% of early mortality following a tapd non-hip fracture, respectively
versus 2-3% of late mortality) were much more comiyoeported as the cause of death that
occurred within 1 year post fracture. By contrd&tgases of respiratory system were more
likely to be reported for late mortality (~10-15%late versus 7% of early mortality).

DISCUSSION

There is still controversy over whether a non-hop-vertebral fracture is associated with
excess mortality, and more importantly for how l@my excess mortality persists following
a specific fracture. This is the first study cagabil determining excess mortality following
specific fracture types in a nationwide repres@vegatohort using a robust analysis method
accounting for time-related mortality changes ia tmatched reference population. The
whole-nation cohort included all individuals in Deark with a fragility fracture during 2001
who had not had a prior fracture in the precediyg&rs and who were followed for up to 10
years for their risk of mortality. We hypothesizédt the more severe fractures were
associated with excess mortality, with the lendtthe excess mortality being fracture type
specific. The study findings are consistent with liypothesis, suggesting excess mortality
was associated with virtually all proximal and leveg fractures. Excess mortality remained
evident for more than 10 years after a hip fracturé for approximately 5 years following a
proximal non-hip or lower leg fracture, rangingrfr® years following a rib fracture to about
6-7 years following a vertebral or humerus fracture

Our findings of the long-term excess mortality paigt fracture are in line with the
majority(7,8,13-15) but not all(1,5,6) other stugled hip fracture mortality. The reasons why
excess mortality persists years after a fragilipyfracture are not clear. The long-term post-
hip fracture excess mortality might be relatedr®-fpacture underlying conditions(5,11),
post-fracture pneumonia(8) or cardiovascular e(8r##8), or the fracture event itself(7). In
addition, the inflammatory effect found after a Figcture(25,26) might possibly have a role
in triggering frailty in hip fracture patients, tiag to long-term effects on survival.

The novelty of our study is the ability to quantifgt only the magnitude but also the
length of excess mortality following individual ndwp fractures where the data are scarce.
Our findings confirm other studies that vertebrg&(2-12), humerus(2-4,11,27,28), rib(2,11),
or pelvis fracture(2,11,29) are associated witinareased mortality risk. Mortality risk has
not been examined separately for a clavicle fragtilmough the group of clavicle, scapula
and sternum fractures was reported to be associatie@n increased mortality risk in a large
population-based study in Olmsted county, USA(X)eBy patients with a fracture of the
tibia or fibula above the ankle also had an assedid-fold increased mortality risk within
the first 90 days and 10% increased risk aftery@a@ greater than their matched non-
fracture controls(30). The impact of forearm fraetan mortality nevertheless remains
controversial. We found that a forearm fracture waisassociated with excess mortality,
though a non-significant excess mortality of 2% wated in men within one year post
fracture. A follow-up study using healthcare datsbaf 14,000 Canadians with a forearm
fracture(3) also reported an increased mortalétly within one year after a wrist fracture for
men (RR 1.5; 95% CI: 1.2, 1.9) but not women (0.8; 1.0). Forearm fractures have been
documented not to be associated with an increasethlity in other studies(2,4,11,28),
although increased risk of mortality has been natespecial subgroups, such as those aged
70+ at fracture(3,30,31) or those who then sufferedbsequent fracture(10).

This is the first study addressing the length afems mortality following a non-hip
fracture accounting for time-related mortality riskthe comparative background population.
Other studies have found long-term increased muyrtask up to 5(2) to 10 years(12) after a
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new clinical vertebral fracture, 3(32) to 5 yeaB(8fter a pelvis fracture, or 5 years after a
humerus fracture(2,27,28) but all these analysssnasd that mortality risk was proportional
over time. By contrast a few studies have showrgxenortality was no longer evident after
two(29), eight(34) or 12 months(2) post-pelvis fteie. Some of reasons for these
discrepancies include difference in analysis apgr@ and study participants(29,34). The
standardized mortality ratio approach averagesatityrtrates over long time intervals (such
as 5-year and more-than-5-year intervals) to compuérage excess mortality after one year
post-fracture(2). As a result, these analyses atralvle to account for time-related changes,
making it far less robust than the relative surivaraalysis to examine excess mortality at
precise intervals following a low-frequency fra@(k6). The other studies demonstrating
only short-term increased mortality either incluaifierent types of pelvis fracture (such as
minor fracture of coccyx, ischium, unspecified frae of pelvis)(34) or recruited patients
who had fractured at much older ages (88 yearoimewn, and 87 years in men) than our
patients (81 years in women, 73 years in men)(29).

Few studies have examined potential causes oftlermg-excess mortality following non-
hip fractures. The most common primary causes afidi®r our fracture subjects, including
diseases of circulatory system, neoplasm or raspyraystem, were similar to those reported
in an Australian fracture population, even thougspiratory disorders were more likely to be
reported as cause of death in Australian fractubgests (26% versus 10%)(9). Interestingly,
there appeared to be a difference in the currediydietween early (mortality within one
year post fracture) and latex years post fracture) mortality. Malignancy angtéenal
cause” were more commonly recorded for early mibytalhile respiratory disease was more
commonly recorded for mortality that occurre® years post fracture. Cardiac causes
remained the most common recorded cause for bolthaad late mortality. These findings
deserve further exploration. The postulated patiswayexcess mortality following a non-
hip fracture include rapid bone loss(35) and redunescular strength(36), which have been
documented to be independent predictors for long-taortality risk following both clinical
vertebral and non-hip non-vertebral fractures gsoap. Vertebral fracture was also found to
be associated with 25% increased risk of incidantiovascular events(24) and deteriorating
functional capacity(12), which itself may contribub an elevated risk of mortality.

The results of the current study should be viewetthé context of its strengths and
limitations. Our data were collected from a naticaewegister which captures virtually all
fracture-related diagnoses in the whole countriwery high precision of diagnoses(18,19)
and low likelihood of selection bias or misclagstion(19). Our large study sample of more
than 30000 individuals with an initial fractureltshed up for 10 years was robust in size to
determine the long-term excess mortality followspgcific fracture types in yearly intervals.
No patient with a previous fracture within 5 yebesore the study entry point was included,
making the clean sample powerful to examine excestality following an incident
fracture. The relative survival analysis is weltognized as a rigorous method to identify
the length of persistence of the excess mortaditly & able to estimate excess mortality at
specific time points after a fracture(16). The fiett cause-specific mortality data are not
needed in relative survival analysis makes it egfigaelevant for the examination of the
fracture-mortality association since a fractureaigly mentioned as a contributing cause of
death(14,37). However, the study was not able topbetely distinguish the impact of a
fragility fracture on mortality from that of chrandiseases. Post-fracture excess mortality
was estimated using the expected survival fronatfee gender and calendar year-matched
Danish general population life table data obtaifiech the Human Mortality Database(22).
No comorbidity-specific life table data have beesated in Human Mortality Database(22),
precluding complete adjustment for potential confiing effects of presence of
comorbidities. The potential aging and gender-eelaionfounding effects of chronic diseases
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have been, at least partly, accounted for in redegurvival analysis which estimates excess
mortality (attributable to a fracture) under thewasption that the expected mortality from
the comparative general population with the sanee ggnder and calendar year reflects
mortality due to reasons other than fracture(1@ly. &nalyses were not able to exclude
patients with bone metastases. Nevertheless, patigth any site metastasis comprised only
2-3% of total deaths during the study follow-upipéy only a quarter of which would have
been bone metastases(38) and even fewer respofwsilihe fracture itselfExcluding these
few patients with bone metastases would thus remigh the overall findings. Finally, the
length of persistent excess mortality following\pelfractures in men with limited numbers
of subjects and deaths over ongoing follow-up mighte been underestimated due to limited
statistical power(39). Thus the length of persisteartality in this study should be
considered a minimum.

Thus using a novel, robust technique to examineatityrover time, excess mortality for
approximately 5 years post-fracture was found faually all proximal and lower leg
fractures and for at least 10 years post hip fractlhis study highlights the important
contribution of a wide variety of fragility fractes to long-term excess mortality, and thus the
potential for benefit from early intervention.
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Figure 1.Flow chart of follow up

Figure 2.Excess mortality one year after individual typedragility fracture: (A) proximal
fractures, (B) distal fractures

Figure 3.Persistent excess mortality following individugbég of fragility fracture: (A)
proximal fractures, (B) distal fractures, *: thetlgear a post-fracture excess mortality was
still evident. **: the first year a post-fracturgeess mortality was no longer evident.

Table 1: Characteristics of the study populatiotimaé of fracture

Women Men
Alive Dead Alive Dead
(n=10455) (n=10668) (n=4736) (n=4745)
Comorbidities at fracture time:

Charlson comorbidity index* 0 (0-0) 0 (0-2) 0 (0-0) 0 (0-2)
.0 9233 (88.3) 6714 (62.9) 4310 (91.0) 2682 (56.5)
.1-2 1137 (10.9) 2936 (27.5) 378 (8.0) 1374 (29.0)
.3-4 70 (0.7) 691 (6.5) 39 (0.8) 434 (9.1)
. 5+ 15 (0.1) 327 (3.1) 9 (0.2) 255 (5.4)

Specific comorbidities:

. Congestive heart failure 90 (0.9) 1111 (10.4) 60 (1.3) 619 (13.1)
. Dementia 37 (0.4) 883 (8.3) 21 (0.4) 349 (7.4)
. Chronic pulmonary disease 362 (3.5) 991 (9.3) 130 (2.7) 614 (12.9)
. Rheumatologic disease 211 (2.0) 408 (3.8) 33(0.7) 91 (1.9)
. Mild liver disease 56 (0.5) 103 (1.0) 36 (0.8) 142 (3.0)
. Diabetes with chronic complications 66 (0.6) 214 (2.0) 47 (1.0) 194 (4.1)
. Hemiplegia or paraplegia 13 (0.1) 35 (0.3) 11 (0.2) 30 (0.6)
. Renal disease 19 (0.2) 108 (1.0) 11 (0.2) 108 (2.3)
. Any malignancy, including leukemia 456 (4.4) 1123 (10.5) 118 (2.5) 605 (12.8)
and lymphoma
. Moderate or severe liver disease 4 (0.04) 22 (0.2) 6 (0.1) 56 (1.2)
. Metastatic solid tumor 12 (0.1) 213 (2.0) 6 (0.1) 135 (2.9)
. AIDS/HIV 0 (0.0) 0 (0.0) 1(0.02) 7 (0.2)
Women Men
Alive Dead Alive Dead
(n=10455) (n=10668) (n=4736) (n=4745)
Fractur e types:
Any fracture 10455 10668 4736 4745
Proximal fractures:
. Hip 724 (6.9) 3885 (36.4 235 (5.0) 1722 (36.3)
. Femur 75 (0.7) 248 (2.3 33 (0.7) 102 (2.1)
. Pelvis 100 (1.0) 398 (3.7 40 (0.8) 106 (2.2)
. Vertebrae 223 (2.1) 470 (4.4 186 (3.9) 252 (5.3)
. Clavicle 138 (1.3) 181 (1.7 184 (3.9) 147 (3.1)
. Rib 116 (1.1) 128 (1.2 253 (5.3) 194 (4.1)
. Humerus 1106 (10.6) 1353 (12.6] 276 (5.8) 520 (10.9)
Distal fractures:
. Forearm 3839 (36.7) 2409 (22.6 733 (15.5) 538 (11.4)
. Knee 152 (1.5) 71 (0.7 63 (1.3) 47 (1.0)
. Lower leg 626 (6.0) 384 (3.6 383 (8.1) 201 (4.2)
. Ankle 872 (8.3) 302 (2.8 416 (8.8) 226 (4.8)
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. Hand 785 (7.5) 306 (2.9 500 (10.6) 235 (5.0)
. Fingers 573 (5.5) 207 (1.9 745 (15.7) 247 (5.2)
. Foot 655 (6.3) 246 (2.3 363 (7.7) 133 (2.8)
. Toes 471 (4.5) 80 (0.7 326 (6.9) 75 (1.6)
Data presented as number (%) unless otherwiseaitedic': data presented as median (IQR).
Table 2: Mortality incidence by genders
Women Men
Crude Ade Ageat Crude Ade
Ageat b Follow- | mortalit d d'g fractur b Follow- | mortalit d dg
Fracture fractur Numbe up y standar ize e Numbe up y standar ize
r of - d mortality r of - d mortality
types el 4eath (person- | incidenc incid (years) death (person- | incidenc incid
(years) eaths years) e(95% Inciaence eaths years) e(95% Inciaence
ch (95% CI) ch (95% Cl)
3.64(3.6 4.13
General population* 1045808 28760%3 3. 3.64) 1010603 244583’28 @12,
4.14)
Any 6.9 (6.8, 6.7 (6.6, 67 (12) 7.1(6.9, 10.7 (10.4,
fracture 72(13)| 10668  15359: 71) 6.8) 4745 66935 73) 11.0)
Proximal fractures:
s 19.4 26.0
e Hip 81 (9) 3885 2006 (188, %7 (1132'31)' 78 (11) 1722 6614 (248, 203 (2119.42),
2 2 20.0) : 27.3) ’
oL 16.1 15.5
2= Femur | 78(12) 244 1540 (142,| 118 (1130'72)' 71 (13) 102 660 (127, ©7 (2103'8’
wy 18.2) : 18.8) :
25 1691 110097 1451 160131
z2 Pelvis 81 (11) 398 2357  (15.3, RPN RE 12) 106 733 (12.0, T 194)
3% 18.6) : 17.5) :
S 11.5
w o
£z vertebra | 75 (12) 470 4094 (10.5), 9'41%355)' 68 (12) 252 2853 8'81(5'08)' 12.5 (1140'2%’
12.6 : : :
E Clavicle | 70 (14) 181 220§ 2 (97'51)' 9'01(5'47)' 64 (12) 147 240d °° (65'9%' 10'81(28';)'
U Rib 70 (13) 128 1754 73 (86.'71)' 5° g?g; 64 (11) 194 3514 5 (gff)' 9'21(07_'5)'
b 11.0
Humert ) 731)| 1353 17434 78 g'z‘;' g (76'03;' 69 (12) 520 4714 (101, 25 (1131%3’
.. : : 12.0) :
I | I Distal fractures:
| Forearm | 70 (11 2409 52741 46 24';')' 46 24'85)' 65 (11) 538 10084 >3 (54'89)' 7.6 g}f)'
O Knee 67 (11) 71 1977 36 Eﬁ% 41 2322) 66 (11) 47 goo| >3 (748' 6.5 g‘_'?s)'
Lower 4.7 (4.2, 6.0 (5.4, 4.0 (3.5, 6.9 (5.7,
|— leg 67 (12) 384 8226 5.2) 67)| 62 (10) 201 5000 2.6) 82)
oC Ankle | 64 (12) 302] 1073 2% (3225) 43 (j’f)' 63 (10) 226 5501 41 (43'76)' 6.4 (75553
: Hand 66 (11) 308 9goy 1 (32'58)' 42 (4377) 62 (11) 235 6383 °7 (4322) 6.9 (75';’)’
: - Fingers | 65 (12) 201 7058 29 (32'4‘3' 44 (53'08)' 61 (10) 247 9103 27 (32'1‘;' 6.6 (75'76)'
Z Foot 64 (11) 246 g15§ 30 (32'47)' 48 (5452)' 60 (8) 133 45268 20 (3255)' 51 (g"eg'
< Toes 60 (9) 80 5353 1O (1192) 36 (4277) 59 (8) 75 3865 1° (2148 43 2.91),
> Age-standardized mortality incidence was estimatethe direct standardization method using the Erani
D general population of same age, gender and calgedimd. Rates and incidence are presented as msimobe
deaths/100 person-years. Age at fracture are pezbas mean (SD).*included all individuals aged 502001
< in Denmark with follow-up time calculated as a sohperson-years lived, obtained from Human Moralit

Database (22).

1] -
i i Table 3: Primary causes of death
L
ZE Women Men
e - -
88 ?a]ene ﬁgg Hip Vertebr eroxm Distal General Cn Hip Vertebr eroxm Distal
aQn popu | ture (n=38 | ae (n=2308 (n=40 | population* fra (n=17 | ae (n=1069 (n=17
E latio | (n= 85) (n=470) ) 05) (n=262761) ctu 22) (n=252) ) 02)
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Danish National

Hospital Discharge People 50+ with fractures in 2001

(n=29,262 women; 12,440 men)

Register
Excluded:
* Fragility fractures (1996- 2000)
> (n=7,239 women; 2,007 men)
» Traffic-accident fractures (2001)
(n=1,160 women; 1,080 men)
¥ A
First fragility fractures in 2001
(n=21,123 women; 9,481 men)
Danish Register on All deaths until 31/12/20 .1 —l

\4

Causes of Death

(n=10,668 women; 4,745 men) |
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