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ORIGINAL ARTICLE

EPIDEMIOLOGY OF FEMUR FRACTURES IN THE ELDERLY
AND COST TO THE STATE OF PARANA, BRAZIL

EPIDEMIOLOGIA DAS FRATURAS DE FEMUR EM IDOSOS
E SEU CUSTO PARA O ESTADO DO PARANA, BRASIL

CamiLa CRisTINE OLIVEIRAT, VicToRrIA ZEGHBI COCHENSKI BORBA?
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ABSTRACT

Obijectives: To evaluate the incidence and economic impact
of femur fractures in the state of Parana, Brazil. Methods: This
descriptive study included men and women = 60 years of age
with hip fractures which were treated by the Public Health System
in emergency care from January 2010 to December 2014. Data
were collected from the DATASUS public health database using
filters to select patients; results were presented descriptively and
as proportions. The standardized incidence of femur fracture was
calculated by sex and age for 10,000 inhabitants in Parané state
and in Brazil for the year 2012. Results: During the study period,
11,226 fractures were registered, 66.8% in women and 33.2% in
men. There was a preponderance of fractures in Caucasians and
in older age groups. Mortality during hospitalization was 5.9%,
higher in males, in patients aged =80 years, and in Blacks and
Asians. The total cost was R$ 29,393,442.78 and the average
cost per hospitalization was R$ 2,618.34. The eastern region of
the state had the highest rate of fractures, predominantly in the
capital, Curitiba. The standardized incidence rate was higher
in females and in the population of Parana. Conclusion: Femur
fractures have a high incidence rate in the elderly population of
Parana and a large economic impact. Level of Evidence Il,
Prognostic Studies Investigating the effect of a Patient
Characterisctic on the Outcome of Disease.

Keywords: Incidence. Fractures, bone. Femur. Aged. Costs and
cost analysis.

RESUMO

Objetivo: Avaliar a incidéncia e o impacto econdémico das fraturas de
fémur no Estado do Parana, Brasil. Métodos: Este estudo descritivo
incluiu homens e mulheres = 60 anos de idade com fraturas de
quadril, tratados no servigo de emergéncia do Sistema Unico de
Saude, de janeiro de 2010 a dezembro de 2014. Os dados foram
coletados na base de dados DATASUS, usando-se filtros para
selecionar 0s pacientes, 0s resultados foram apresentados de
forma descritiva e proporcional. Aincidéncia padronizada de fratura
femoral foi calculada por sexo e faixa etaria em 10 mil habitantes do
Estado do Parana e no Brasil, referente ao ano de 2012. Resultados:
Durante o periodo de estudo, foram registradas 11.226 fraturas,
66,8% em mulheres e 33,2% em homens. Houve predominio de
fraturas em brancos e mais idosos. A taxa de mortalidade durante
a internacéo foi 5,9%, maior nos homens, na faixa etaria de 80 anos
ou mais, negros e asiaticos. O custo total foi R$29.393.442,78 e
o0 custo médio por internagdo foi R$2.618,34. A taxa mais alta de
fraturas ocorreu na regiéo leste do estado, predominantemente
na Capital, Curitiba. A taxa de incidéncia padronizada foi superior
nas mulheres e na populagéo paranaense. Conclusdo: As fraturas
de fémur tém alta incidéncia em idosos no Estado do Parana,
com alto impacto econdémico. Nivel de Evidéncia Il, Estudos
Prognésticos - Investigacao do Efeito de uma Caracteristica
de um Paciente sobre o Desfecho da Doenca.

Descritores: Incidéncia. Fraturas 6sseas. Fémur. Idoso. Custos e
analise de custo.
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INTRODUCTION

Population aging is a trend of emerging and developed countries,
increasing chronic-degenerative diseases. It is estimated that the
percentage of the Brazilian population aged 60 years or more will
increase from 11.71% in 2015 to 33.71% in 2060." In this context,
osteoporosis represents a public health problem, since itincreases

the risk of femur fracture in the elderly, a condition with high morbidity
and mortality and high costs. Osteoporotic fractures are usually
related to falls and have known risk factors such as advanced
age, female gender, early menopause, sedentary lifestyle, among
others.? The incidence of fracture increases with age and maintains
a higher proportion in females.®
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The fracture treatment is surgical in most cases and the longer
the patient remains bedbound, the greater the chances of having
complications such as infection, deep venous thrombosis, and
pulmonary embolism.*$

The mean mortality rates, estimated by a recent review, were 5.5%
during hospitalization and ranged from 4.7% in the first month, 10.8%
in the 6th month to 24.9% in the second year. Advanced age, number
of comorbidities, male gender, and presence of cognitive deficits
were identified as the main factors related to higher mortality.®

In addition to high mortality, femoral fracture also presents a high
morbidity rate and functional impairment, causing a psychosocial
impact with the degree of post-fracture dependence, reaching 30%.”8
Total expenditures on hospitalization for femoral fractures in the
elderly in Brazil were around 40 million R$ per year in the three-
year period of 2006-2008, representing about 2% of all causes of
hospitalization among the elderly.®

Driven by the absence of data on osteoporotic femoral fractures
in the State of Parana and the need to know the magnitude of the
problem and its costs to the public health care system (SUS), the
present study aims to assess the incidence and economic impact
that this morbidity represented for the state in the period from
January 2010 to December 2014.

METHODS

A descriptive study on femoral fractures was carried out in elderly
people living in the state of Parana from January 2010 to December
2014. Elderly is considered to be 60 years of age or older.

The study was approved by the Ethics Committee of the Hos-
pital de Clinicas da Universidade Federal do Parana, number
19749613.3.0000.0096. Data were collected from the Department
of Information Technology of SUS (DATASUS; http://www.data-
sus.gov.br) on April 25, 2015, accessing the links in the following
sequence: health information (TABNET) - epidemiological and
general morbidity by place of residence as of 2008 - State of Parana
(onthe map). The selection of the outcome of interest was performed
based on the main diagnosis “Femur fracture” ICD-10: 72.0 to
72.9. The following filters were then selected: January 2010 to
December 2014, ICD 10 morbidity list - femur fracture, emergency
care character, age group of 60 years or more, sex, color / race,
number of hospitalizations, mean length of stay (days), total and
average hospitalization cost, number of deaths, mortality rate,
chapter ICD-10 all categories (filter used to compare costs with other
comorbidities). These filters correspond to the studied variables.
Inclusion criteria were as follows: men and women of any ethnic
group, age 60 years or older, with femoral fracture, urgent care
admission, attendance by the SUS, from January 2010 to December
2014, and data present on the basis of DATASUS.

Exclusion criteria did not apply to the present study.

The data were presented in a descriptive and proportional way
when pertinent. The incidence rates of femur fracture per 10,000
people, standardized by sex and age group in the state of Parana
and in Brazil for the year 2012, were calculated.

RESULTS

From January 2010 to December 2014, 11,226 elderly people = 60
years old, living in the state of Parana, were hospitalized for a femoral
fracture in SUS hospitals. There was a predominance of females
with 7,497 cases (66.8%), while 3,729 (33.2%) cases were males.
The data corresponding to ethnicity are shown in Table 1. Despite
the absence of information in 27.5% of the cases, there was a
predominance of fractures in Caucasians (64.6%). The number of
fractures increased progressively with aging. (Table 2)

Out of the 11,226 elderly patients hospitalized for a femoral fracture,
660 died, corresponding to a mortality rate of 5.9%. Although the
higher incidence of fractures occurred in females, the mortality rate
was greater in males, 80 or more years old, black and Asian. There
was no major difference throughout the years studied. (Table 3)
The total cost of fractures in the period from 2010 to 2014 was
R$ 29,393,442.78, and the mean cost for hospitalization was
R$ 2618.34, similar between sexes and higher in patients aged 80
years or over (R$ 2831.73). The mean cost per hospitalization to treat
a femoral fracture was higher than that calculated for neoplasms,
infectious diseases, circulatory system diseases, among others,
in the assessed period. (Table 4)

Table 1. Number of femoral fractures according to ethnicity.

Ethnicity Number of fractures %
Caucasian 7253 64,61
Mutato 683 6,08
Black 145 1,29
Asiana 55 0,49
Indigenous 1 0,008
Not available 3089 27,52
Total 11226 100
Source: Datasus; (http://www.datasus.gov.br) April 25, 2015.
Table 2. Number of fractures according to age group.
Age Number of fracturess %
60 - 69 years 2248 20,02
70 - 79 anos 3920 34,92
> 80 years 5058 45,06
Total ( > 60 years) 11226 100

Source: Datasus; (http://www.datasus.gov.br) April 25, 2015.

Table 3. Deaths and mortality by sex, ethnicity

and studied period.

Number of Number of | Mortality
fractures deaths rate (%)
Total 11226 660 5,88
Gender Female 7497 433 578
Male 3729 227 6,09
60 a 69 anos 2248 57 2,54
Age 70a 79 anos 3920 162 4,13
>80 anos 5058 441 8,72
2010 1971 113 5,73
2011 2114 123 5,82
Year 2012 2189 126 5,76
2013 2401 147 6,12
2014 2551 151 5,92
Caucasian 7253 427 5,89
Mulato 683 34 4,98
Black 145 11 7,59
Ethnicity

Asian 55 4 727

Indigenous 1 0 0
Not Available 3089 184 5,96

Source: Datasus; (http://www.datasus.gov.br) April 25, 2015.
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The average hospitalization period was 6.9 days. No difference
was found between sexes, ethnic groups, or years studied. The
group of 80 years or older had a longer average stay (7.2 days).
Considering the great regions of the state, the eastern region had
the highest number of cases (4,982); in Curitiba and the metropolitan
area there were 2,969 hospitalizations, of which 70.1% occurred
in the state capital, followed by the city of Sdo José dos Pinhais
with 7.9% of the total. In Curitiba, one hospital named Hospital do
Trabalhador treated most of the cases (1019).

The incidence rate of femoral fracture per 10,000 inhabitants stan-
dardized by gender and age (= 60 years) was higher in females
compared to males in the state of Parana (25.14 / 10 thousand,
females and 13.12 / 10 thousand, males, respectively) and in the
whole country (22.58 / 10 thousand and 13.52 / 10 thousand re-
spectively). The fracture rate in the female population of Parana
(25.14 / 10 thousand) was higher than the national female rate
(22.58 /10 thousand). Considering both sexes, the total standardized
rate of fractures in Parana (19.80 / 10 thousand) exceeded the
national rate (18.55 / 10 thousand). (Table 5)

When the population was divided by age (60-69, 70-79, = 80 years),
there was a progressive increase in the incidence of fractures with
increasing age in all groups (male, female, and total population,
in Parana and Brazil), with a predominance in females and in the
population of Parana. (Table 5)

Table 4. Average hospital cost accoring to International Classification
Disease (ICD)-10 code.

CID-10 Code Average hospitalization cost
Infectious diseases R$ 1.063,50
Neoplasia (tumors) R$ 1.582,12

Mental and behavioral disorders R$ 1.530,93
Nervous System Disease R$ 1.310,22
Circulatory Disease R$ 2.485,57

Respiratory Disease R$ 897,43
Femur Fracture R$2.618,34

Source: Datasus; (http://www.Datasus.Gov.Br) april 25, 2015

Table 5. Standardized incidence ratio of femoral fractures per 10,000
inhabitants by sex and age.

Rate 60-69 years | 70-79 years | >80 years | Total > 60 years
Female 6.68 26.31 85.27 25.14
Parana Male 5.5 156.5 42.78 13.12
Total 6.13 21.58 68.88 19.8
Female 6.65 23.88 73.82 22.58
Brazil Male 713 14.63 40.57 13.52
Total 6.87 19.84 61.01 18.55

DISCUSSION

The present study is pioneer in compiling recent data that allow
the evaluation of the behavior of femoral fractures in the elderly in
the State of Parana.

The study presented results consistent with the literature regarding
the higher incidence of fractures in females and in the higher age
groups.3'°" The male / female ratio observed of 1: 2.01 was similar
to that in Sobral, Ceara (1:1.7), and lower than that in Recife, Per-
nambuco (1:3.02). Women are more likely to develop osteoporosis
and, consequently, fractures as observed in the BRAZOS study.?
Caucasian was the prevalent ethnicity, which was not demonstrated
in the national BRAZOS study.? We should consider that the popu-
lation of Parané is mostly Caucasian, which can cause a bias in the
results, the same being observed in Pelotas, Rio Grande do Sul.”?
Femoral fracture is a condition of high mortality during hospital-
ization and months and years following the fracture. In this study,
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the mortality rate was 5.88% during the hospital stay, similar to that
observed in a review of 25 studies,® which showed an average rate
of mortality in the post-fracture period of 11.9%, 19.2%, and 24.9%
at 3 months, one year, and two years, respectively.

Although the number of fractures was higher in females, mortality
rates were greater in males (6.1%), blacks (6.6%), Asians (7.3%),
and people 80 years of age or older(8.7%), consistent with national
and international literature.'>"”

The literature also shows a high morbidity related to femoral frac-
tures, with some degree of physical limitation around 4 months
after a fracture.'® In a prospective study of 68 patients, only 32.56%
reacquired the walking capacity and 27.9% of the previously inde-
pendent patients needed special care.”

As a condition of high prevalence among the elderly, whose
treatment is essentially surgery® and a long hospital stay, femoral
fracture entails high costs. In the triennium 2006-2008, femur fracture
accounted for 2% of the expenditures of all hospitalizations in the
elderly over 60 years in Brazil, and cost approximately R$ 120
million.® In the 5 years studied (2010 to 2014), the hospitalization
for femoral fracture in the elderly cost the State of Parana around
R$ 29 million, with an average cost for hospitalization of R$ 2,618.34.
This cost for hospitalization was higher than that calculated for
neoplasms, infectious diseases, including the diseases of the
circulatory system, among others.

The mean hospital stay found in this study (6.9 days) is consis-
tent with the national literature. Studies carried out in the cities of
Sobral' and Brasilia?® showed an average stay of 7.2 and 7.1 days,
respectively. An interesting issue pointed out by Bortolon et al.? was
that the early discharge from the hospital was associated with the
lack of guidance regarding the diagnosis of osteoporosis and the
need for physical therapy. The BRAZOS study showed that 70% of
women and 85% of men with previous history of low-impact fracture
were unaware of the diagnosis of osteoporosis.?

The most populous eastern region concentrated the majority of
the hospitalizations, with the capital, Curitiba, having most of the
cases, probably due to better structure and the presence of the
Workers’ Hospital, which is a reference center for trauma.

The total standardized incidence rate (= 60 years) was higher in
females and increased progressively with increasing age similar
to that in other epidemiological studies.®>'" The female and total
rates in Parana were superior to the national one, in agreement with
the findings of Silveira et al.,'" who believed that the incidence of
femur fracture in the elderly is higher in the southern region due
to colder temperatures and lower incidence of sunlight, which
favors osteoporosis. Taking this into account, we expected that
the rate of fractures in Parana (24°00'S, 51°00W) would be similar
to that calculated for the same age group (= 60 years) in the city
of Marflia, S&o Paulo (50.03 / 10 thousand female inhabitants and
18.73 / 10 thousand male inhabitants) and to exceed Fortaleza's
rates (27.5 / 10 thousand female inhabitants and 13/10 thousand
male inhabitants); however, we obtained a rate similar to that of
Fortaleza (03° 43’ S, 38° 32" W)and well below that of Marilia
(22°12'S, 49° 56" W).101

The fact that we did not capture patients covered by private care
insurance could have interfered in the rate of our study. Also, this
study was realized many years after Marilia’s study (1995), when
the ratio of osteoporosis treatment was lower, which may have
impacted the fracture rate.

The main limitation of this study was the impossibility of confirming
the osteoporotic character of the fractures, since in the DATASUS da-
tabase there is only a general diagnosis of “femur fracture.” However,
considering that the higher incidence of fractures and osteoporosis
occurs inthe more advanced age, we inferred that osteoporosis was
the main cause of fractures in the population studied.
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CONCLUSION

From these results, we can conclude that femoral fractures in the
State of Parané represent a public health problem due to their
high incidence and economic impact. The incidence is higher in
females, Caucasian, and older age groups. The male sex, blacks,

Asians, and oldest groups presented the highest mortality rates.
Considering osteoporosis as the primary cause of fractures in the
elderly, the creation of public policies aimed to prevent and treat
this disease should be encouraged in the State of Parana.
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