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Abstract

Fall-related fractures among the elderly repre-
sent an important public health problem. Severe
fractures have been related to increased risk of
death. In order to investigate the mortality pro-
file of elderly individuals with severe fractures,
250 patients aged 60 years and over, hospitalized
due to fall-related fractures and 250 elderly with-
out fractures living in the local community were
followed-up for one year. They were matched ac-
cording to sex, age, time of hospitalization and
neighborhood. Deaths were identified using prob-
abilistic linkage of the research dataset and the
local mortality registry. The one-year cumulative
mortality was 25.2% in the case of individuals
with severe fractures and 4% for those individu-
als without. The mortality distribution was not
homogeneous across the follow-up period. Two-
thirds of deaths among the elderly individuals
hospitalized due to fracture occurred within the
first 3 months, whereas mortality among those
individuals without fractures took place later.
Heart disease, pneumonia, GI bleeding, sepsis,
and pulmonary embolism, diabetes and stroke
were important causes of one-year mortality.
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Introduction

Fall incidents and fall-related fractures among
the elderly are an important public health prob-
lem due to their personal effects on the patient
and the economic burden they impose. About
one-third of people aged 65 years and over ex-
perience an annual fall, of which 5-10% suffer a
severe fracture 1.2. Severe fractures, particularly
of the hip, represent a public health problem,
leading to hospitalization, long-term rehabilita-
tion, reduced quality of life, and high one-year
mortality rates 3.

A systematic review showed that individuals
experiencing hip fractures have a considerable
excess risk of death compared to control individ-
uals without fractures living in the local commu-
nity. Furthermore, this increased risk of mortality
may persist for several years after the accident 4.
These findings highlight the need for targeted in-
terventions for this high risk group.

The aim of this brief report is to compare the
one-year mortality risk of elderly people hospi-
talized due to fracture after a fall with the riskin a
control group without fractures.

Methods

The data used in the present analysis was ob-
tained from cases and community controls from
a case-control study carried out to investigate
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risk factors and the consequences of severe fall-
related fractures among individuals aged 60 years
and over. Details of the methods of the original
study can be found in other publications 5.6.

The present investigation made use of a co-
hort design to compare mortality between 250
patients aged 60 years and over hospitalized due
to a fall-related fracture and 250 elderly individu-
als without fracture living in the local communi-
ty. These groups were matched according to sex,
age, time of hospitalization and neighborhood in
the original case-control study. Deaths occurring
within the period of one year after an index frac-
ture were identified using probabilistic linkage of
the study dataset and the local mortality registry
using RecLink software 7. The validity of this pro-
cedure was assessed using the method adopted
by Coutinho & Coeli 8, showing a sensitivity of
86% and a specificity of 99%.

Cumulative mortality risk was estimated for
hospitalized individuals and control individu-
als after one month, three months and one year.
Kaplan-Meier survival mortality estimates were
obtained and the statistical significance of the
difference between the two groups was calcu-
lated using log-rank tests. Causes of death were
also investigated.

The statistical analysis was performed using
Stata 10.0 (Stat Corp., College Station, USA).

The study was approved by the ethics com-
mittee of the National School of Public Health of
the Oswaldo Cruz Foundation (Escola Nacional

Figure 1

de Satide Publica Sergio Arouca, Fundagao Os-
waldo Cruz).

Results

Women represented 78% of the sample. Mean
age was 75.5 years (SD = 8.2) for hospitalized cas-
es and 75.3 years (SD = 7.7) for control individu-
als. The most common type of fracture was hip
fracture (72%), followed by arm/forearm fracture
(19%). Eleven cases of fracture (4.4%) had more
than one bone fractured. Ninety nine per cent of
them underwent surgery.

Figure 1 depicts the cumulative mortal-
ity curves for the two groups. The one-year cu-
mulative mortality for individuals hospitalized
due to fracture was 25.2% (63 deaths) and 4%
in the control group (10 deaths). However, the
distribution of deaths throughout the follow-up
period was not homogeneous. The one-month
cumulative mortality for the hospitalized elderly
was 11.6%, whereas no deaths occurred in the
control group during this period. With respect
to the three-month period, mortality risks were
16.4% and 0.8% for those with and without severe
fracture, respectively. It is important to note that
29 of the 63 deaths (46%) in hospitalized group
occurred during the first month after an index
fracture, and 41 (65%) took place within the first
three months following the incident.

Cumulative mortality curves for 250 elderly patients and 250 control individuals.
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With respect to individuals with a severe frac-
ture, cumulative mortality was higher for men
than in women: 1.14 (95%CI: 0.60-2.18) for one
month, 1.40 (95%CI: 0.83-2.35) for three months
and 1.42 (95%CI: 0.90-2.24) for one year: how-
ever, these differences did not reach statistical
significance.

The mortality profile of the cases is presented
in Table 1. Pneumonia, heart disease, GI bleed-
ing, sepsis, trauma and procedural complications
and pulmonary embolism were responsible for
two-thirds of the deaths occurring within the
first month after an index fracture. Over the one-
year period, diabetes, heart disease, pneumonia,
GI bleeding, sepsis, stroke, pulmonary embolism
and respiratory disease accounted for two-thirds
of the deaths. Among the 10 deaths in the group
without fracture, heart disease was the most com-
mon cause.

Table 1

ONE-YEAR MORTALITY AMONG THE ELDERLY AFTER FALL-RELATED FRACTURES

Discussion

The risk of death within of period of one-year was
about six times greater in individuals from the
group admitted to hospital due to a fall-related
fracture than in the control group. Although this
result is similar to findings reported in two sys-
tematic reviews of hip fractures 49, the risk ratio
in our investigation was greater than those ob-
served by the majority of studies covered by these
reviews.

With respect to the distribution of deaths in
the year following the index fracture, our findings
are consistent with those reported by other au-
thors. Roche et al. 10 found a mortality risk 0f 9.6%
during the first 30 days and 33% after a period
of one year, while Panula et al. 11 reported risks
of 10.5% and 27.3% for the same periods. A re-
view undertaken by Abrahamsem 4 reported that

Causes of death of elderly individuals with and without fall-related fractures up to one month after * and one year after

the accident.

Cause of death With severe fracture

Up to one month after

Without severe fracture

Up to one year after Up to one year after

n % n % n %
Pneumonia 3 10.4 5 7.9 2 20.0
Heart disease 4 13.8 7 1.1 5 50.0
Gl bleeding 3 10.4 5 7.9 0 0.0
Sepsis 4 13.8 5 7.9 0 0.0
Complications of 3 10.4 3 4.8 0 0.0
trauma/procedures
Pulmonary embolism 3 10.4 4 6.3 0 0.0
Urinary infection 1 3.5 1 1.6 0 0.0
Breast cancer 1 3.5 1 1.6 0 0.0
Osteomyelitis 1 3.5 1 1.6 0 0.0
Other Gl 1 35 1 1.6 0 0.0
Neoplasia 1 35 3 4.8 1 10.0
Fall (femur fracture) 1 3.5 1 1.6 0 0.0
Spinal trauma 1 3.5 1 1.6 0 0.0
Respiratory disease 0 0.0 4 6.3 0 0.0
Diabetes 1 35 7 1.1 1 10.0
Stroke 0 0.0 4 6.3 0 0.0
Renal failure 0 0.0 2 3.2 0 0.0
Pressure ulcer 0 0.0 2 3.2 0 0.0
Gangrene 0 0.0 1 1.6 0 0.0
Hepatitis C 0 0.0 1 1.6 0 0.0
Parkinson’s disease 0 0.0 1 1.6 0 0.0
Physical aggression 0 0.0 0 0.0 1 10.0
lll-defined 1 35 3 4.8 0 0.0
Total 29 100.0 63 100.0 10 100.0

* There were no deaths among individuals without fractures up to one month after the accident.
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between one-quarter and one-third of deaths oc-
curred in the first month after the index fracture,
and about half took place during the first three
months after fracture.

Diabetes, respiratory disease, heart disease,
pneumonia, GI bleeding, sepsis, stroke and pul-
monary embolism were responsible for the ma-
jority of deaths during the one-year follow-up.
Of these, the last five were the most important
causes of mortality in the first month after the
index fracture. According to Roche et al. 10, the
most common postoperative complications
among patients with hip fractures were chest
infection and heart failure. A study by Panula et
al. 11 highlights the importance of circulatory sys-
tem disease as the most common cause of death,
also mentioning respiratory system and digestive
system disease.

To the best of our knowledge, this is the first
study to investigate the risk of mortality following a
severe fracture compared to a community control
group among elderly people in a Brazilian sample.
However, the study has certain weaknesses. Firstly,
the sample size was not very large and did not al-
low an investigation into the mortality pattern of
the two groups according to gender. Some studies
have suggested that, irrespective of age, men face

Resumo

Fraturas decorrentes de queda entre idosos sdo um
importante problema de saiide puiblica. Fraturas gra-
ves tém sido associadas com o maior risco de morte.
Para investigar o perfil de mortalidade de idosos que
sofreram fraturas graves, 250 individuos com 60 anos
ou mais, hospitalizados devido a fratura decorrente
de queda, e 250 idosos da populagdo foram acompa-
nhados por um ano. Esses grupos foram pareados por
idade, sexo, momento da hospitalizagdo do caso e vizi-
nhanga. Os obitos foram identificados por meio do re-
lacionamento probabilistico do banco de dados do es-
tudo com a base de dados de mortalidade do estado. A
mortalidade acumulada em um ano foi de 25,2% e 4%
para idosos com e sem fratura grave, respectivamente.
A distribuigdo dos obitos nao foi homogénea ao longo
do tempo de seguimento. Dois tercos das mortes en-
tre paciente ocorreram no 1¢ trimestre apds a fratura,
enquanto que entre os controles os obitos foram mais
tardios. Doenga cardiaca, pneumonia, sangramento
digestivo, septicemia, embolia pulmonar, diabetes e
AVE foram causas importantes de morte no ano que se
seguiu a fratura.

Fraturas Osseas; Acidentes por Quedas; Idoso; Andlise
de Sobrevida; Mortalidade
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a greater excess risk of death after fracture than
women 410, Secondly, the quality of the informa-
tion provided on cause of death was poor. For
example, the sequence of events leading to death
was not consistent. In some death certificates
fall and/or fracture appeared as an intermediate
cause in the sequence of fatal events.

Final remarks

In Brazil, as in many countries, the population
is ageing fast. This trend is expected to lead to
an increase in the incidence of severe fall-related
fractures and consequent hospitalization. Since
severe fractures increase the risk of death in those
aged 60 years and over, interventions aimed at
reducing falls in this group are urgently required.
With regard to post-fracture care, the fact that al-
most half of deaths among the elderly with severe
fractures occur during the first month after the
accident, and that two-thirds occur by the end
of the first three month period after the incident,
must be taken into account when defining inter-
ventions aimed at reducing mortality following
hospitalization due to fracture.
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