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ABSTRACT | INTRODUCTION: Femur fractures in the elderly generate
increased functional demand for those who have and are responsible
for a high number of hospital admissions. OBJECTIVE: Retrospectively
analyze the total number of cases, costs, length of hospital stay, and
total deaths from femoral fractures in the elderly in different regions
of Brazil from 2015 to 2020. METHODS: Ecological study of temporal
and retrospective series that evaluated fracture data of femur fracture
in the elderly, based on data available on the websites of the Ministry
of Health. The following variables were evaluated: total cases, Average
Hospital Stay (AHS), number of deaths, mortality rate, hospitalization
costs, total and per day of hospitalization, Average Fracture Cost
(AFC), and Length of Hospitalization for Fracture (LHF) in each region.
RESULTS: A total of 328,008 elderly people suffered a femur fracture
during the study period. The Southeast region leads in cases, deaths,
and LHF; the second-place alternates between the South (2015, 2016,
and 2020) and Northeast (2017 and 2019) regions. Concerning the
AHS, the North and Northeast regions appear in first and second
place, respectively, in all years, being above the national average in
all years studied. CONCLUSIONS: There is a discrepancy for cases of
femoral fractures in the elderly among Brazilian regions, whether in
the number of cases, costs, or total deaths. The higher population
density in regions such as the Southeast and the South contributes to
the higher rates of femur fractures in the elderly, given that they are
also the majority in these regions compared to the others.

KEYWORDS: Aged. Femoral Fractures. Hospitalization. Health Care
Costs.
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RESUMO | INTRODUGAO: As fraturas de fémur em idosos geram au-
mento da demanda funcional nesses individuos e sdo responsaveis
por um alto nimero de internagdes hospitalares. OBJETIVO: Analisar
retrospectivamente o total de casos, os custos, o tempo de internagdo
e o total de o6bitos por fratura de fémur em idosos nas diferentes re-
gides do Brasil de 2015 a 2020. METODOS: Estudo ecolégico de série
temporal e retrospectivo que avaliou os dados de fratura de fémur em
idosos, a partir de dados disponiveis nos sites de Ministério da Saude.
Foram avaliadas as seguintes variaveis: total de casos, Tempo Médio de
Permanéncia Hospitalar (TMPH), nimero de 6bitos, taxa de mortalidade,
gastos com internagdes, total e por dia de internagdo hospitalar, Gasto
Médio por Fratura (GMF) e o Tempo de Internagdo por Fratura (TIF) em
cada regido. RESULTADOS: Um total de 328.008 idosos sofreram fratura
de fémur no periodo estudado. A regido Sudeste lidera em ndmero de
casos, 6bitos e TIF; o segundo lugar alterna entre as regies Sul (2015,
2016 e 2020) e Nordeste (2017 e 2019). Em relacdo ao TMPH, as regides
Norte e Nordeste aparecem em primeiro e segundo lugar, respectiva-
mente, em todos os anos, ficando acima da média nacional em todos os
anos estudados. CONCLUSOES: H& uma discrepancia para os casos de
fratura de fémur em idosos entre as regides brasileiras, seja no nimero
de casos, nos custos ou no total de ébitos. A maior densidade populacio-
nal em regides, como Sudeste e Sul, contribui para as maiores taxas de
fraturas de fémur em idosos, haja vista que estes também sdo maioria
nessas regides em comparagdo as demais.

PALAVRAS-CHAVE: Idoso. Fraturas do fémur. Hospitalizagdo. Custos de
Cuidados de Saude.
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Introduction

Population aging is a reality in both developed and
underdeveloped countries. In Brazil, the total number
of elderly populations in 2020 was 29.2 million
individuals, representing 14% of the total population,
and it is estimated to be 72.4 million in 2100." It is
importantto emphasize that, as a continental country,
Brazil has a very scattered population distribution,
strategies, and budget for disease prevention and
forms of care for the elderly population between
Brazilian regions.?

The exponential increase in the elderly population
and its irregular distribution throughout the country
raise elderly-associated issues, making us reflect
on prevention and care measures aimed at the
main diseases that affect this population. In elderly
individuals, Non-Transmissible Chronicle Diseases
(NCDs) and bone fractures are among the main
reasons for reduced quality of life and preventable
deaths.?

The elderly population is more likely to fracture abone
due to the loss of bone and muscle mass resulting
from the natural aging process. Furthermore, balance
deficits that make those individuals susceptible to
fall events can contribute to a higher incidence of
fractures.* Among those incidents, femur fractures
are considered a serious public health problem due
to their high lethality and treatment costs.>

Femoral fractures in elderly individuals are usually a
result of low-energy trauma and are closely related to
malnutrition, reduced functional mobility, decreased
visual acuity, and issues.t Fractures of the femur in
the proximal region are more common, including
the femur neck fractures, transtrochanteric and
subtrochanteric. In most cases, there is an indication
for surgical correction. However, in specific cases,
such as incomplete fractures, without displacement,
or due to the patient’s non-clinic condition to undergo
surgery, conservative treatment may be indicated.
Femoral fractures are responsible for the increase in
the functional demand of the elderly population and
overloading family members, who, in most cases,
become caregivers.?

Many strategies aim to prevent femur fractures,
whether direct or indirect measures, such as
encouraging the regular practice of physical activity
and integration into social groups. All these measures
aim to maintain or gain muscle mass and improve
balance and functional independence, conditions
that indirectly prevent the occurrence of femoral
fractures.>2 However, it seems that these measures
have not yet been able to reduce the number of
individuals who suffer femoral fractures in Brazil.?

Given the regional differences observed in Brazil,
our study hypothesizes a difference in costs,
hospitalization length, and total deaths from femoral
fractures in the elderly population among the
Brazilian regions. Therefore, this manuscript aimed
to retrospectively analyze the total number of cases,
costs, hospitalization length, and total deaths due
to femoral fractures in elderly individuals from the
Brazilian regions between 2015 and 2020.

Methods

We carried out an ecological study'® of temporal
and retrospective series. Data from cases of femoral
fractures that occurred in the Brazilian elderly
population from 2015 to 2020 were enrolled in this
study. Data collection took place between February
and March 2021. The studied population consisted
of all cases of femur fractures that occurred in
elderly individuals living in Brazil between 2015 and
2020 and who were also registered in DATASUS. To
obtain the referred data, the following steps were
taken: “DATASUS > ACESSO A INFORMACAO >TABNET
> SECAO: EPIDEMIOLOGICAS E DE MORBIDADE >
Morbidade Hospitalar do SUS (SIH/SUS) > Geral, por
local de internacdo - de 1984 a 2007 > Brasil por
regido e unidade da federacgao (http://tabnet.datasus.
gov.br/cgi/deftohtm.exe?sih/cnv/miuf.def)”.* We also
used the folowing filters: “linha: regido, conteldo:
internagbes ou Obitos, coluna: inativa, periodos
disponiveis: 2010 a 2020. Lista Morb. CID-10: Fratura
do fémur."”. In addition, we used the secondary data
referring to the S72 code of the CID-10.
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With the data in hand, we evaluated the following
variables: total cases, average hospitalization length
(AHL), number of deaths, mortality rate, costs with
hospitalizations (total and per day), the average cost
per fracture (AC), and time of hospitalization due to
fracture (THF) in each Brazilian region. The central
search refers to femur fractures and the comparison
between the Brazilian regions.

The AHL for femur fractures was calculated by the
ratio between the total numbers of hospitalization
days by the total numbers of hospitalized patients, as
in the formula below:

AHL = (Days of hospitalization due to femoral
fractures) / (Hospitalized patients)

The expenses of the Brazilian universal healthcare
(Sistema Unico de Saude - SUS) with hospital
admissions were analyzed based on the total cost, the
cost per day of hospitalization (CPDH) and the ACF,
which was calculated using the following formula:

ACF = (Average length of hospitalization) / (Total
expenses)

CPDH = (Expenses with hospitalizations) / (Days of
hospitalization)

We also calculated the simple absolute and relative
frequency of the studied variables. As this was a study
that included data of public domain, approval by the
Ethics Committee for Research with human beings
was not required.

Results

328,008 elderly individuals suffered a femoral fracture
and were treated by the SUS in Brazil between
2015 and 2020. The cases increased from 2015 to
2019 (47,138; 52,130; 55,034; 58.298; 63,102 cases,

respectively for each year), butin 2020 the number of
cases dropped to 52,306. During the studied time, it
was observed that the AHL of the affected individuals
varied along with the associated deaths. Although
patients had fewer days of hospitalization (AHL = 9.1
days in 2015 and 2016, 8.8 days in 2017 and 2018,
8.5 days in 2019, and 7.1 days in 2020), the number
of deaths and mortality rate continued to increase in
the first three studied years, but falling in the last two
years (Figure 1. A).

The costs of these fractures increased over the years,
which is inversely proportional to the AHL parameter.
Figure 1. B shows the total expenses and the CPDH
of Brazilian elderly femoral fractures in recent years.
The ACF variable points out that the expenses in
Brazilian Reais gradually increased between 2015
and 2019 (12.58; 14.29; 15.95; 17.56 and 19.75 million
reais, respectively, for each year), but it decreased in
2020 (17.40 million reais).

The territorial analysis of cases of femur fractures
shows that Brazilian regions differ from each other.
In all studied years, the southeast regions lead in
cases, deaths, and THF. Second place alternates
between the south region (2015, 2016, and 2020)
and the northeast region (2017 and 2019). In fourth
and fifth places are the Midwest and North regions,
respectively. According to the AHL variable, the
north and northeast regions appear in first and
second place, respectively, and both regions are
above the national average in all studied years.
Considering the SUS total expenses, the regions
that spent the most on hospitalizations in all years
were the southeast and south regions, followed
by the Northeast, Midwest, and North regions.
However, the CPDH in each region seems not to
be proportional to the total expenses as the most
expensive daily rate, regardless of the analyzed
year, was in the south region. Table 1 describes the
general panorama of femoral fractures during the
studied period, including the number of cases and
deaths, hospitalization, and associated expenses.
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Figure 1. Overview of cases, deaths, hospitalization, and expenses, in Reais, with femur fractures in elderly individuals assisted by the SUS in Brazil between 2015
and 2020. A) Association between the number of deaths and the mortality rate due to femoral fractures in the Brazilian elderly population assisted by the SUS from
2015 to 2020. B) Relation between total expense and cost per day, in Reais, of femur fractures in elderly patients assisted by the SUS in Brazil from 2015 to 2020
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Table 1. Overview of cases, deaths, hospitalization and expenses, in Reais, associated with femur fractures in elderly patients treated by the SUS in Brazil, by region, from 2015 to 2020

CASES AND DEATHS

Year 2015 2016 2017 2018 2019 2020

Region Cases Deaths Cases Deaths Cases Deaths Cases Deaths Cases Deaths Cases Deaths
N 1,807 65 1,904 69 1,983 70 2,272 78 2,472 79 1,972 62
NE 8,751 304 9,148 315 10,446 382 10,915 423 12,215 439 9,965 350
MW 2,917 138 3,363 158 3,635 167 3,984 215 4,667 173 8,587 140
SE 24,217 1,363 27,374 1,592 28,797 1,736 30,004 1,825 32,115 1,951 26,859 1,402
S 9,446 545 10,341 587 10,173 588 11,123 579 11,633 579 10,153 430
Brazil 47,138 2,415 52,130 2,721 55,034 2,943 58,298 3,120 63,102 3,221 52,306 2,384
HOSPITALIZATION *®

Year 2015 2016 2017 2018 2019 2020

Region Days Mean ® Days Mean Days Mean Days Mean Days Mean Days Mean
N 22,900 12.5 22,698 12.1 24,484 122 27,193 11.7 29,740 12.3 13,697 8.6
NE 87,733 10 88,479 9.6 101,515 9.7 108,382 9.8 114,139 9.3 #1:221 8
MW 25,618 8.9 29,953 8.8 31,472 8.5 34,578 8.5 34,258 e 20,669 6.5
SE 214,953 8.9 252,229 9.2 256,151 8.8 256,281 8.5 265,887 8.3 171,066 7

S 77,147 82 80,563 7.8 78,829 7.6 90,454 8 89,554 7.7 56,312 6.5
Brazil 427,995 9.1 473,922 9.1 492,451 8.8 516,888 8.8 533,578 8.5 832,965 7.1
ANUAL AND DAILY EXPENSES®

Years 2015 2016 2017 2018 2019 2020

Region Anual Daily ¢ Anual Daily Anual Daily Anual Daily Anual Daily Anual Daily
N 339,214 185 433,460 231 453,680 226 542,921 234 511,313 211 487,050 306
NE 1.888,641 216 2,143.460 233 2,476,481 237 2,856,048 258 3,376,216 275 2.851,626 320
MW 718,489 250 860,823 251 983,955 266 1,113,354 274 1,423,389 312 1,126,078 354
SE 6,690,920 271 7,436,442 271 8,389,645 288 9,252,202 306 10,393,965 324 9,268,609 379

S 3,104,236 330 3,626,289 351 3,771,978 364 4,015,553 355 4,323,920 372 3,750,017 433
Brazil 12,585,172 268 14,296,445 274 15,956,396 285 17,565,124 299 19,756,174 315 17,405,144 371

a) Days of hospilization. b) Mean cost per patients c) Values in Reais. d) Daily cost (DC). N = North; NE = Northeast; MW = Midwest; SE = Southeast; S = South.
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Discussion

The present study aimed to retrospectively investigate
the total number of femoral fractures in the Brazilian
elderly population, comparing the Brazilian regions.
The analysis was directed towards hospital expenses,
hospitalization length, and the number of deaths. It is
an important investigation that shows the impacts and
consequences of femur fractures, both for the elderly
population and the Brazilian health system. Those
kinds of fractures are responsible for reducing life
expectancy, generating physical disability, and most
of them are preceded by an elderly fall accident.’? The
approach used here has already been investigated in
other studies in Brazil, but none of them contemplated
all the variables we analyzed in this manuscript.

We observed adiscrepancy amongthe Brazilianregions
for the number of cases of femur fractures. The region
with the most cases was the southeast region; this
was also the region with the most expenses compared
to the other Brazilian regions. However, when we
analyzed the average length of hospitalization, the
north and northeast regions were ahead of the
southeast region, respectively. The southeast region
is the most populous in the country, which may have
contributed to the largest number of cases, mainly in
Rio de Janeiro, Sdo Paulo, and Minas Gerais.!2

Another survey identified that in the north of the
country, hospitalizations due to femoral fractures
are more incident in female individuals aged over 80
years, and this kind of fracture is responsible for half
of the total deaths from bone fractures between 2015
and 2019 in individuals over 60 years old.’* These
data corroborate with the findings of another study
the identified the epidemiological profile of femoral
fractures in elderly people in the state of Espirito
Santo.’> Both studies demonstrate similar profiles
of elderly femur fractures in different Brazilian
regions. However, our study found out that there is
a difference in the average length of hospitalization
for the same clinical condition and that the northern
region had a longer average time than the others
regions. This fact may be related to the greater access
to health services in the southeast and south regions

and services with better infrastructure, which could
speed up recovery time, contributing to faster hospital
discharge compared to other Brazilian regions.™

It is noteworthy that the highest expenses with
femur fractures occurred in the southeast and
south regions, while these same regions had shorter
hospitalizations. These data corroborate a study that
verified the occurrence of femoral fractures from
2008 to 2018, and they found out that the highest
occurrence of this clinical condition was in the
southeast regions and during the winter season. They
also demonstrated that the highest costs with femur
fractures occurred in the southeast region, while the
northern region had the lowest expenses.” This may
be related to the lower amount of elderly femoral
fractures in the north region.

Hospitalization costs for elderly femur fractures
correspond to 2% of the entire cost of elderly
hospitalizations in Brazil. In 2008, the north region
spent 1.2% with hospital admissions due to a femur
fracture, inwhich 0.5% of the hospitalized elderlyhad a
diagnosis of femoral fracture. This considerably lower
number compared to other Brazilian regions may be
associated with the lower population density.'8

The hospitalization length contributes negatively
to the elderly who suffered a femur fracture and
contributed to the emergence of hospitalization
acquired diseases, such as infection of the urinary
tract, pneumonia, pressure injury, and sepsis, in
addition to increasing the mortality rate.’® A study
carried out in a teaching hospital in Parana showed
that prolonged hospitalization while awaiting surgical
correction was associated with the onset of pressure
injuries and an increase in the mortality rate. If the
waiting time for the surgical procedure were more
than eight days, it was directly associated with
death outcome.?® In our study, the highest rates of
deaths from femur fractures were registered in the
southeast region, followed by the south region, while
the Midwest and North regions corresponded to the
lowest rates. The southeast region had the longest
total length of hospitalization, which may have
contributed to the highest death rates in this region.
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The mortality of elderly individuals diagnosed with
femur fractures is closely related to the presence
of comorbidities, such as liver dysfunction and
sarcopenia®, in addition to the longer hospitalization,
an age over 81 years old and female gender contribute
to the increase in mortality rate.” Isolated, the femur
fracture is a factor that contributes to mortality and
bone mineral density decreases about 40% after 6
months of the fracture occurrence, and, in elderly
individuals, this also contributes to an increase in
frailty.?

A time-series study identified that from 2008
to 2018, there was a 76.9% increase in elderly
hospitalization records due to femur fractures, in
which the mortality rate was 5%. The southeast
region had the highest mortality rate (5.53%),
while the longest hospitalization period was in the
midwest region and the highest cost in the south
region.2 In our study, the southeast region had the
highest number of deaths. However, it is the lowest
AHL for the condition. This result may be associated
with the concentration of wealth in the southeast
and south regions, which provided improved health
services and greater access to these services for the
population.’® Elderly deaths from femur fractures
have significant representation in Brazil and a strong
association with factors that have already been well
described in the literature, such as the presence of
comorbidities and prolonged hospitalization. Thus,
it is necessary to optimize these issues to reduce the
death rate due to this clinical condition.

The ecological approach allowed us to perform an
analogy between Brazilian regions, as this collective
view can visualize the complexity of the system and
public health on populations, such issues are less
possible to be addressed at the individual level.
In this line of view, the ecological study can be
used as an explanatory framework for the studied
health problems to determine a health intervention
proposed by public health policies. Therefore, map
out where investments in health care are necessary,
in which region help is needed more and which

level of health care should be prioritized, whether at
primary, secondary, tertiary, and quaternary levels.%

Optimizing the rehabilitation of an elderly individual
after suffering a femur fracture can reduce their
hospitalization length, but for this, physiotherapy
should be started as soon as the fracture is corrected,
and treatment should be continued even after
hospital discharge.?” Early mobilization of elderly
victims is recommended after the surgical procedure,
and it is associated with reduced mortality 6 to 12
months after the femur fracture. In addition, patients
who walk within ten days after the surgical procedure
have lower mortality rates.® All of it impacts the
hospitalization length, the elderly functional recovery,
although there is a reduction in the individual's
functional autonomy, and the reduction in the
demand for caregivers after hospital discharge.®2?

This study highlights the need for health actions that
should also be directed to the medium and long term
because after the occurrence of the fracture along
with the aging process. There is an increase in the
propensity to fall, which is increased by the fear of
falling, factors that have repercussions in the functional
capacity, and post-traumatic stress symptoms related
to the fall event.2>3* However, this study has limitations.
Among them, the data do not allow for a cause-effect
association. The greater number of cases and the
higher costs in the southeast region can be inferred
from the greater population density in the region.

Conclusion

In Brazil, femur fractures in the elderly population
continueto occurfrequently, and thereis adiscrepancy,
whether in the number of cases, costs, and total deaths
between the Brazilian regions. The greater population
density in certain regions, such as the southeast and
south, may contribute to the greater total numbers of
femoral fractures, given that they are also the majority
in these regions compared to the others.
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There was an increase in the number of femoral
fractures cases in Brazil in the first four studied years,
but it dropped in 2020, which is inversely what was
observed for the AHL parameter, which decreased
between 2015 and 2020. The diagnosis costs
gradually increased between 2015 and 2019 but also
decreased in 2020. The number of deaths continued
to grow in the first three years but decreased in the
last two analyzed years.

The southeast region has the largest number of cases,
deaths, and THF, and the highest AHL was observed
in the north and northeast. Along with the midwest
region, the north and northeast regions were the
ones with the lowest expenses. On the other hand,
the highest expenses were observed in the southeast
and south regions.

In Brazil, discrepancies in femur fractures situations
deserve individual attention and the direction of
specific public health policies for each region.

Authors contributions

Silva JCA, Ribeiro MDA, Silva LN e Oliveira SB participated in
the study design, data analysis, manuscript writing, and critical
review. Pinheiro HA e Bezerra LMA participated the manuscript
critical review.

Competing interests

The authors declare no financial, legal, or political conflicts involving
third parties (government, corporations and private foundations,
etc.) for any aspect of the submitted manuscript (including, but not
limited to, grants and funding, advisory board participation, study
design, manuscript preparation, statistical analysis, etc.).

References

1. Diniz JE. Envelhecimento populacional continua e ndo ha
perigo de um geronticidio [Internet]. Laboratério de demografia
e estudos populacionais. Available from: https://www.ufjf.br/
ladem/2020/06/21/envelhecimento-populacional-continua-e-
nao-ha-perigo-de-um-geronticidio-artigo-de-jose-eustaquio-diniz-
alves/

2. Soares DS, Mello LM, Silva AS, Martinez EZ, Nunes AA. Femoral
fractures in elderly Brazilians: a spatial and temporal analysis
from 2008 to 2012. Cad. Saude Publica. 2014;30(12):2669-78.
http://dx.doi.org/10.1590/0102-311X00218113

3. Franco LG, Kindermann AL, Tramujas L, Kock KS. Factors
associated with mortality among elderly people hospitalized due
to femoral fractures. Rev Bras Ort. 2016;51(5):509-14. http://
dx.doi.org/10.1016/j.rbo.2015.10.009

4. Torres MRS, Oliveira LB, Peixoto MI. Association between
sarcopenia and history of fractures in elderly patients with type 2
diabetes. Medicina. 2020;53(4):389-97. https://doi.org/10.11606/
issn.2176-7262.v53i4p389-397

5. Macedo GG, Teixeira TRG, Ganem G, Daltro GC, Faleiro TB,
Rosario DAV, et al. Fraturas de fémur em idosos: um problema de
saude publica no Brasil. REAC/EJSC. 2019;6(e112):1-7. https://doi.
org/10.25248/reac.e1112.2019

6. Guerra MTE, Viana RD, Feil L, Feron ET, Maboni J, Vargas
ASG. Onellyear mortality of elderly patients with hip fracture
surgically treated at a hospital in Southern Brazil. Rev Bras Ort.
2017;52(1):17-23. http://dx.doi.org/10.1016/}.rb0.2016.04.005

7. Moreira RS, Souza ]G, Siqueira AR, Xavier MD, Oliveira SP,
Bauman CD. Mortality in elderly people with proximal femur
fractures at a University Hospital. REAS/EJCH. 2021;13(1):e6382.
https://doi.org/10.25248/reas.e6382.2021

8. Porto AO, Leal CBM, Rios MA, Fernandes TSS, Fernandes
ESF, Ferreira RBS. Sociodemographic characteristics and

cost of hospitalization for femur fracture in the elderly in
Bahia. Journal Health NPEPS. 2019;4(2):297-309. http://dx.doi.
org/10.30681/2526101038233823

9. Santos LES, Santos VV, Naziazeno SDS, Santos LS. Fatores
causais associados a fratura de fémur em idosos. Ciéncias
Biolégicas e de Saude Unit [Internet]. 2021;6(3):121-34. Disponivel
em: https://periodicos.set.edu.br/cadernobiologicas/article/
view/9865/4460

10. Lima-costa MF, Barreto SM. Types of epidemiologic studies:
basic concepts and uses in the area of aging. Epidemiol. Serv.
Saude. 2003;12(4):189-201. http://dx.doi.org/10.5123/51679-
49742003000400003

11. Ministério da Saude. DATASUS [Internet]. Available from:
http://tabnet.datasus.gov.br/cgi/deftohtm.exe?sih/cnv/miuf.def

12. Neto AADS, Silva PR, Nascimento CHO, Souza CS. Fratura de
fémur em idosos hospitalizados: revisdo integrativa. Ciéncias
Biolégicas e de Saude Unit [Internet]. 2017;4(2):203-14. Available
from: https://periodicos.set.edu.br/fitsbiosaude/article/
view/4526/2615

J. Physiother. Res., Salvador, 2021 November;11(4):798-806
http://dx.doi.org/10.17267/2238-2704rpf.v11i4.4168 | ISSN: 2238-2704

L


http://dx.doi.org/10.17267/2238-2704rpf.v11i4.4168
https://www.ufjf.br/ladem/2020/06/21/envelhecimento-populacional-continua-e-nao-ha-perigo-de-um-geronticidio-artigo-de-jose-eustaquio-diniz-alves/ 
https://www.ufjf.br/ladem/2020/06/21/envelhecimento-populacional-continua-e-nao-ha-perigo-de-um-geronticidio-artigo-de-jose-eustaquio-diniz-alves/ 
https://www.ufjf.br/ladem/2020/06/21/envelhecimento-populacional-continua-e-nao-ha-perigo-de-um-geronticidio-artigo-de-jose-eustaquio-diniz-alves/ 
https://www.ufjf.br/ladem/2020/06/21/envelhecimento-populacional-continua-e-nao-ha-perigo-de-um-geronticidio-artigo-de-jose-eustaquio-diniz-alves/ 
http://dx.doi.org/10.1590/0102-311X00218113
http://dx.doi.org/10.1016/j.rbo.2015.10.009
http://dx.doi.org/10.1016/j.rbo.2015.10.009
https://doi.org/10.11606/issn.2176-7262.v53i4p389-397
https://doi.org/10.11606/issn.2176-7262.v53i4p389-397
https://doi.org/10.25248/reac.e1112.2019
https://doi.org/10.25248/reac.e1112.2019
http://dx.doi.org/10.1016/j.rbo.2016.04.005
https://doi.org/10.25248/reas.e6382.2021 
http://dx.doi.org/10.30681/2526101038233823
http://dx.doi.org/10.30681/2526101038233823
https://periodicos.set.edu.br/cadernobiologicas/article/view/9865/4460 
https://periodicos.set.edu.br/cadernobiologicas/article/view/9865/4460 
http://dx.doi.org/10.5123/S1679-49742003000400003
http://dx.doi.org/10.5123/S1679-49742003000400003
http://tabnet.datasus.gov.br/cgi/deftohtm.exe?sih/cnv/miuf.def
https://periodicos.set.edu.br/fitsbiosaude/article/view/4526/2615
https://periodicos.set.edu.br/fitsbiosaude/article/view/4526/2615

13. Pala LOO, Ferreira EB, Petrini J. O crescimento do percentual
de idosos na regido sudeste: uma aplicagdo via modelo linear
misto. Sigmae [Internet]. 2019;8(2):180-90. Available from: http://
publicacoes.unifal-mg.edu.br/revistas/index.php/sigmae/article/
view/953/630

14. Leite CO, Tavares JP, Botelho KKP, Cesar FCR, Rodrigues ESR,
Claudio ES. Hospitalizations and deaths due to femur fractures in
the elderly in Northern Brazil. Revista Amazdnia Science & Health
[Internet]. 2020;8(4):10-8. Available from: http://ojs.unirg.edu.br/
index.php/2/article/view/3202/1699

15. Mielke J, Vicente CR. Epidemiological profile and femur
fracture-related deaths in elderly living in Espirito Santo State
from 2010 to 2017. Rev. Bras. Pesq. Saude. 2020;22(4):32-7.
https://doi.org/10.47456/rbps.v22i4.21767

16. Albuquerque MV, Viana ALA, Lima LD, Ferreira MP, Fusaro ER,
lozzi FL. Regional health inequalities: changes observed in Brazil
from 2000-2016. Ciénc Saude Colet. 2017;22(4):1055-64. https://
doi.org/10.1590/1413-81232017224.26862016

17. Silva DA, Pereira JF, Gongalo MV, Nascimento NM, Oliveira
CMS. Survey of femur fractures and death in the elderly from:

A quantitative analysis in the Brazilian regions. Revista Kairds
Gerontologia. 2021;23(4):415-29. http://dx.doi.org/10.23925/2176-
901X.2020v23i4p415-429

18. Bortolon PC, Andrade CLT, Andrade CAF. Characteristics of
hospital admissions in the Unified National Health System for
osteoporotic hip fracture in elderly people in Brazil, 2006-2008.
Cad. Saude Publica. 2011;27(4):733-42. https://doi.org/10.1590/
S0102-311X2011000400012

19. Lopes FPRA, Silva EC, Melo LB, Ferreira HS. The nurse role
the elderly patient with femoral fracture. Revista Multidebates
[Internet]. 2021;5(2):153-64. Available from: http://revista.
faculdadeitop.edu.br/index.php/revista/article/view/338/329

20. Alcantara C, Dellaroza MSG, Ribeiro RP, Carvalho CJA. Femoral
fracture in the elderly: surgery waiting time and hospitalization
outcome. Cienc Cuid Saude [Internet]. 2021;20:e54726. Available
from: https://periodicos.uem.br/ojs/index.php/CiencCuidSaude/
article/view/54726

21. Monnerat VBM, Silva CPO, Ramos AMP, Mathias MB, Novellino
P, Fiorelli SKA, et al. Avaliagdo da mortalidade no pdés-operatério
de fraturas de fémur em idosos com comorbidades prévias.
Fisioterapia Brasil [Internet]. 2021;22(1):49-60. Available from:
https://portalatlanticaeditora.com.br/index.php/fisioterapiabrasil/
article/view/4514

22. Merloz P. Optimization of perioperative management of
proximal femoral fracture in the elderly. Orthop Traumatol Surg
Res. 2018;104:525-230. https://doi.org/10.1016/j.0tsr.2017.04.020

23. Peterle VCU, Geber Junior JC, Darwin Junior W, Lima AV,
Bezerra Junior PE, Novaes MRCG. Indicators of morbidity and
mortality by femur fractures in older people: a decade-long study
in brazilian hospitals. Acta Ortop Bras. 2020;28(3):142-8. http://
dx.doi.org/10.1590/1413-785220202803228393

24. Antunes Filho J, Silva ALC, Mendes Junior AF, Pereira FJC,
Oppe IG, Loures EA. Predictive Factors of Death after Surgery
for Treatment of Proximal Femoral Fracture. Rev Bras Ortop.
2019;54(4):402-7. https://doi.org/10.1055/5-0039-1692179

25. Oliveira CC, Borba VZC. Epidemiology of femur fractures
in the elderly and cost to the state of Parana, Brazil. Acta
Ortop Bras. 2017;25(4):155-8. http://dx.doi.org/10.1590/1413-
785220172504168827

26. Brevidelli MM, Freitas FCG. Ecological study on the
development of health in Brazil. Ciénc. satde coletiva.
2012;17(9):2471-80. https://www.scielosp.org/article/csc/2012.
v17n9/2471-2480/

27. Borges AEA, Liberali R. Epidemiological profile of elderly
with diversifiedfractures, attended to in Brazilian hospitals: a
literature review. Rev Kairés. 2018;21(4):353-69. http://dx.doi.
0rg/10.23925/2176-901X.2018v21i4p353-369

28. Aprato A, Bechis M, Buzzone M, Bistolfi A, Daghino W, Masse
A. No rest for elderly fémur fracture patients: early surgery

and early ambulation decrease mortality. ] Orthop Traumatol.
2020;21:12. https://doi.org/10.1186/s10195-020-00550-y

29. Petros RSB, Ferreira PEV, Petros RSB. Influence of proximal
femur fractures in the autonomy and mortality of elderly patients
submitted to osteosynthesis with cephalomedullary nail. Rev
Bras Ortop. 2017;52(suppl 1):57-62. http://dx.doi.org/10.1016/j.
rbo.2017.06.011

30. Dyer SM, Crotty M, Fairhall N, Magaziner ], Beaupre LA,
Cameron ID, et al. A critical review of the long-term disability
outcomes following hip fracture. BMC Geriatrics. 2016;16:158.
https://doi.org/10.1186/s12877-016-0332-0

31. Eckert T, Kampe K, Kohler M, Albrecht D, Blichele G, Hauer
K, et al. Correlates of fear of falling and falls efficacy in geriatric
patients recovering from hip/pelvic fracture. Clin Rehabil.
2020;34(3):416-25. https://doi.org/10.1177/0269215519891233

J. Physiother. Res., Salvador, 2021 November;11(4):798-806
http://dx.doi.org/10.17267/2238-2704rpf.v11i4.4168 | ISSN: 2238-2704



http://dx.doi.org/10.17267/2238-2704rpf.v11i4.4168
http://publicacoes.unifal-mg.edu.br/revistas/index.php/sigmae/article/view/953/630 
http://publicacoes.unifal-mg.edu.br/revistas/index.php/sigmae/article/view/953/630 
http://publicacoes.unifal-mg.edu.br/revistas/index.php/sigmae/article/view/953/630 
http://ojs.unirg.edu.br/index.php/2/article/view/3202/1699
http://ojs.unirg.edu.br/index.php/2/article/view/3202/1699
https://doi.org/10.47456/rbps.v22i4.21767
https://doi.org/10.1590/1413-81232017224.26862016
https://doi.org/10.1590/1413-81232017224.26862016
http://dx.doi.org/10.23925/2176-901X.2020v23i4p415-429
http://dx.doi.org/10.23925/2176-901X.2020v23i4p415-429
https://doi.org/10.1590/S0102-311X2011000400012
https://doi.org/10.1590/S0102-311X2011000400012
http://revista.faculdadeitop.edu.br/index.php/revista/article/view/338/329
http://revista.faculdadeitop.edu.br/index.php/revista/article/view/338/329
https://periodicos.uem.br/ojs/index.php/CiencCuidSaude/article/view/54726
https://periodicos.uem.br/ojs/index.php/CiencCuidSaude/article/view/54726
https://portalatlanticaeditora.com.br/index.php/fisioterapiabrasil/article/view/4514
https://portalatlanticaeditora.com.br/index.php/fisioterapiabrasil/article/view/4514
https://doi.org/10.1016/j.otsr.2017.04.020
http://dx.doi.org/10.1590/1413-785220202803228393
http://dx.doi.org/10.1590/1413-785220202803228393
https://doi.org/10.1055/s-0039-1692179
http://dx.doi.org/10.1590/1413-785220172504168827
http://dx.doi.org/10.1590/1413-785220172504168827
https://www.scielosp.org/article/csc/2012.v17n9/2471-2480/ 
https://www.scielosp.org/article/csc/2012.v17n9/2471-2480/ 
http://dx.doi.org/10.23925/2176-901X.2018v21i4p353-369
http://dx.doi.org/10.23925/2176-901X.2018v21i4p353-369
https://doi.org/10.1186/s10195-020-00550-y
http://dx.doi.org/10.1016/j.rbo.2017.06.011
http://dx.doi.org/10.1016/j.rbo.2017.06.011
https://doi.org/10.1186/s12877-016-0332-0
https://doi.org/10.1177/0269215519891233

	Femur fractures in elderly in Brazil from 2015 to 2020: analysis of costs, time of hospitalization a
	Introduction
	Methods
	Results
	Discussion
	Conclusion
	Authors contributions
	Competing interests
	References

