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ABSTRACT

To compare the incidence of femur fractures (ICD S72) in patients aged 15 to 49 in Brazil, in the period before (March
to December 2019) and during the COVID-19 pandemic (March to December 2020), based on data from DATASUS, as
well as to assess the impact of social isolation on the incidence and demographic profile of affected individuals. An
ecological study with data from individuals aged 15 to 49 who had a femur fracture before and during the COVID-19
pandemic, extracted from the DATASUS database. We calculated the incidence and demographic profile of femur
fractures and the type of hospitalization. There was a significant increase in the incidence of femur fractures among
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individuals aged 15 - 49 in Brazil during the period of social isolation due to COVID-19. The incidence was 165/100,000
inhabitants during the pandemic and 163/100,000 inhabitants in the same period of 2019 (main increase observed in
the 15 - 34 age group and decline in the 35 - 49 age group). The North and Northeast regions showed an increase in
the incidence of femur fractures and an increase in emergency hospitalizations related to this condition. On the other
hand, there was a decrease in incidence in the Central-West region and in the type of hospitalization described as
elective. We conclude that during the COVID-19 pandemic in Brazil there has been an increase in femur fractures in

young adults, which may be related to the failure of social isolation measures.

KEYWORDS
Femur fracture; COVID 19; Pandemic.
INTRODUCTION

The COVID-19 pandemic represented a milestone of
change in the most diverse sectors of public health. It
began on March 11, 2020 and ended on May 5, 2023 by
the World Health Organization (Baloch et al., 2020;
Ciotti et al., 2020; Souto, 2020). In addition to the direct
impact of the disease, the health system faced a series
of unprecedented logistical and care challenges
(Alencar etal., 2022; Silva et al., 2022; Heinz et al.; 2023).

Several health conditions unrelated to COVID-19 have
been affected, with significant implications in terms of
morbidity and mortality as a result of social distancing,
mobility restrictions and lockdowns, which have had
wide-ranging and complex consequences for Society
(Kaye et al., 2021; Shaukat et al., 2020; Cotrin et al.,
2020). These measures may have affected health-
related behaviors, physical activity patterns and
exposure to fracture risks (Baker et al., 2022; Baloch et
al., 2020; Gliner et al., 2020).

Femur  fractures have a bimodal
epidemiological spectrum, affecting the elderly (low-
energy) and young people (high-energy trauma) (Silva
et al., 2021). Other studies have already assessed the
epidemiological impact of the pandemic, but in a
different age group and location. In Brazil, femur (hip)

fracturesin elderly patients and the number of traumas
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in an institution have already been studied, however,
there is still a gap in national data on fractures in young
people and high-energy trauma (Baloch et al., 2020;
Giner et al., 2020).

The aim was to investigate the incidence of
femur fractures (ICD S72) in patients aged 15 to 49 in
Brazil, in the period before (March to December 2019)
and during the COVID-19 pandemic (March to
December 2020), based on data from DATASUS, to
assess the impact of social isolation on incidence and
the demographic profile of affected individuals.

METHODS

An ecological study carried out by collecting secondary
data obtained by reviewing epidemiological bulletins
from the Ministry of Health, available on the electronic
platform of the Department of Informatics of the
Unified Health System (DATASUS) referring to the
spatial distribution of femur fractures (code S72 of the
tenth international classification of diseases — Femur
fracture) in the periods March and December 2019 and
March and December 2020, dates that correspond to
the period before and during the COVID-19 pandemic,
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respectively (Villeneuve e Goldberg, 2020; Lima et al.,
2015).

The data was extracted according to gender (male and
female), age groups (15 to 19 years; 20 to 24 years; 25
to 29 years; 30 to 34 years; 35 to 39 years; 40 to 44 years
and; 45 to 49 years), administrative regions (North,
Northeast, Southeast, South and Midwest) and types
of hospitalization (Elective, Emergency, Accidents and
other types). The types of hospitalization
corresponding to accidents on the way to work, at the
workplace or on company business and other types of
traffic accidents were grouped together as accidents.

The inclusion criteria for the cases evaluated in this
study were only those that were registered during the
defined period and reported in the Hospital
Information System (SIH). The data was then
organized and tabulated using Microsoft Excel 2016,
according to the information obtained.

The incidence of femur fractures was calculated per
100,000 inhabitants by the ratio between the number
of reported cases and the average population in the
period. The estimated variation between periods was
calculated as the percentage difference between the

number of cases in the periods before and during the
pandemic. In addition, the difference in the incidence
of fractures between the periods was estimated by the
raw difference in rates. The data was analyzed using
Stata software (StataCorp. LC) version 11.0.

As these are secondary data extracted from public
sources, this type of study does not need to be
submitted to and appraised by a Research Ethics
Committee, in accordance with Resolution 510 of 2016.

RESULTS

We analyzed 53,110 cases of hospitalizations due to
femur fractures that occurred in the SUS in the periods
before and during the pandemic, with the profile of the
cases being male, between 20 and 24 years old, in the
Southeast region and admitted as emergencies.
Between the pre-pandemic and pandemic periods, this
profile remained the same, with only a change in the
second main cause of hospitalization, which was
elective in the pre-pandemic period and became
hospitalization due to accidents in the pandemic
period (Table 1).

Table 1. Changes in the profile of hospitalizations for femur fractures in young adults in the pre- and pandemic

periods.
During the
Pre-pandemic
Variables General COVID-19 Variation (%)
COVID-19
pandemic
N (%)
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General

Gender

Male

Female

Age group

15 to 19 years old

20 to 24 years old

25 to 29 years old

30 to 34 years old

35 to 39 years old

40 to 44 years old

45 to 49 years old

Region

North

Volume 05 Issue 11-2023
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Northeast

Southeast

South

Midwest

Tipo de internagao

Elective

Urgency

Accidents

Other types
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Regarding seasonality, hospitalizations for femur fractures in young Brazilian adults seem to have been lower in the
period from January to June when the pandemic occurred than in the period before the pandemic until June, as
opposed to between August and November (higher numbers during the pandemic) (Picture 1).
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Picture 1. Number of hospitalizations for femur fractures in young adults before and during the COVID-19
pandemic.

The effect of the COVID-19 pandemic on hospitalizations for femur fractures has resulted in an increase of 2/100,000
cases in young Brazilian adults. Furthermore, the pandemic seems to have influenced the increase in incidence in men,
in younger individuals (up to 34 years old), in the North and Northeast regions and in the type of hospitalization as an
emergency. On the other hand, the incidence decreased in older individuals (35 to 49 years old), in residents of the
Midwest region and in elective and other types of hospitalization, such as for other injuries (Table 2).

Table 2.Rate of hospitalizations for femur fractures in young Brazilian adults, according to gender, age group,
region and type of hospitalization between the periods before and during the COVID-19 pandemic.

Rate of hospitalizations for femur fractures

Variables
Before During Variation
General 163 165 2.0
Gender
Male 267 270.3 3.3
Female 60.9 61.4 0.5
Age group
15 to 19 years old 23.7 24.7 1.0
20 to 24 years old 32.6 34.1 1.5
25 to 29 years old 24.2 25.4 1.2
30 to 34 years old 20.6 20.9 0.3
35 to 39 years old 19.2 19.0 -0.2
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40 to 44 years old 19.3 19.0 -0.3
45 to 49 years old 22.2 20.5 1.7
Region
North 24.7 27.0 2.3
Northeast 23.6 25.1 1.5
Southeast 30.0 30.0 0.0
South 38.6 38.7 0.1
Midwest 39.9 37.8 -2.1

Tipo de internacao

Elective 13.7 1.8 -1.9
Urgency 131.7 135.7 4.0
Accidents 12.4 13.2 0.8
Other types 5.2 4.2 -1.0
DISCUSSION world and in Brazil (Alencar et al., 2022; Heinz et al.,

2023; Miranda et al., 2022; Wilk et al., 2022).
The COVID-19 pandemic has brought about a series of

changes in society's habits. Measures to restrict social Despite that, this study found that the number of
interaction have had an impact on the number of fractures resulting from high-energy trauma such as
hospitalizations, with a decrease in the number of femoral fractures in young adults rose significantly
fractures diagnosed in the population around the again in the pandemic period compared to the pre-

pandemic period, as opposed to other countries such
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as Germany, which showed that this type of fracture
remained the same or fell, reflecting a possible
permanent behavioral change (Guerriero et al., 2019).

Comparing the results found, in a Brazilian context, an
analysis carried out in Ceard, Instituto Doutor José
Frota, in which only one trauma hospital was studied
for a period of three months, there was an incease in
the average age of patients admitted (from 35.4 years
to 38.48 years), while the present study showed that
the predominant age was between 15-34 years. When
comparing surgical volume, a decrease in surgeries was
reported, unlike what was found in the present study
where there was an increase (Lopez et al, 2022; Alencar
et al, 2022).

When compared to the study carried out by the Federal
University of Parand (Souto., 2020) which assessed the
incidence of hip fractures in individuals over sixty years
of age and showed a decrease in the period during the
pandemic, this study pointed to an increase in the
incidence of femur fractures in the young population,
caused mainly by high-energy accidents, which
reinforces the hypothesis that the age group most
affected was precisely the most economically active
population, which remained exposed to risk factors,
while older individuals were better preserved as a
result of preventive measures during the pandemic
(Adami et al., 2016)

The study takes into account the 15 to 49 age group,
referred to here as young adults (Reimers e Laflamme.,
2007) due to the importance of this group in
generating income for the country, being the main part
of the economically active population and also the
most exposed to high-energy trauma. In addition, the
data found in this study also points to an unexpected
increase in the number of femur fractures from June
2020 onwards, contrary to the expectation of the
restrictive and isolation measures imposed during this

Volume 05 Issue 11-2023

lockdown period. The increase in cases of fractures in
this population during isolation seems to be an indirect
sign of what appears to have been a need for non-
compliance with isolation measures (Reimers e
Laflamme., 2007; Lv et al., 2020) Therefore, it is
believed that the impact of the pandemic is related to
behavioral changes in search of socio-economic
alternatives to generate income in this population.

The increase in the incidence of fractures resulting
from high-energy trauma is an unexpected trend, given
that restrictive measures should reduce the number of
vehicles on the road and the number of people on the
streets, as has been reported in some trauma referral
centers (Alencar et al., 2022; Reimers et al., 2007).

From the analysis of the data presented, the difference
between the incidences in the Brazilian macro-regions
is remarkable, such as the increase in the Northeast
and North regions, and the decrease in the Midwest
region, which seems to have been a reflection of how
the pandemic influenced these populations in different
ways with regard to femur fractures, demonstrating an
apparent regional disparity (Adami et al., 2016; Miranda
etal., 2022).

It seems that the increase in the North and Northeast
macro-regions demonstrates a possible relationship
between the impact of the pandemic and regional
socio-economic development in Brazil, something that
should be the subject of further studies. Significant
epidemiological differences between populations in
different regions are caused by cultural differences and
lifestyles in each region, as evidenced by the decrease
in the Midwest (Baker et al., 2022).

In addition, Reimers observed an increase in hip
fractures in regions with lower economic status
(defined as high unemployment, low income, welfare
recipients and single parent families) (Reimers e
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Laflamme., 2007). Therefore, it can be seen that Brazil
followed the same pattern of behavior, with less
developed regions showing an increase in fracture
incidence rates, which is why socioeconomic status
should be emphasized to help reduce the risk of
suffering a traumatic fracture (Lv et al., 2020; Kaye et
al., 2021).

Even with the pandemic, femur fractures in young
adults continued to have an important impact on the
Brazilian health system, and their incidence increased
during the period studied. The demographic profile
showed a difference between the regions of Brazil,
with a predominance in the North and Northeast, and
a higher incidence in individuals under 35 years old
(Alencar et al., 2022; Reimers et al., 2007; Baker et al.,
2022).

REFERENCES

1. Adami, F., Figueiredo, F. W., Paiva, L.daS., S3, T. H.,
Santos, E. F., Martins, B. L., Valenti, V. E., & Abreu,
L. C. (2016). Mortality and Incidence of Hospital
Admissions for Stroke among Brazilians Aged 15 to
49 Years between 2008 and 2012. PloS one, 11(6),
€0152739.
https://doi.org/10.1371/journal.pone.0152739

2. ALENCAR NETO, J. B. D., OLIVEIRA, E. D., BRANCO,
M. C. C., OZORIO, R. G., SOUSA, A. A. F. D,
CAVALCANTE, M. L. C., & ARAUJO, R. L.. (2022).
THE IMPACT OF COVID-19 ON THE
EPIDEMIOLOGICAL PROFILE OF FRACTURES. Acta
Ortopédica Brasileira, 30(5), €252472.
https://doi.org/10.1590/1413-785220223005€252472

3. Baker, M. A,, Sands, K. E., Huang, S. S., Kleinman,
K., Septimus, E. J., Varma, N., Blanchard, J., Poland,
R. E., Coady, M. H., Yokoe, D. S., Fraker, S., Froman,
A., Moody, J., Goldin, L., Isaacs, A., Kleja, K.,
Korwek, K. M., Stelling, J., Clark, A., Platt, R., ... CDC
Prevention Epicenters Program (2022). The Impact

Volume 05 Issue 11-2023

of Coronavirus Disease 2019 (COVID-19) on
Healthcare-Associated Infections. Clinical
infectious diseases : an official publication of the
Infectious Diseases Society of America, 74(10),
1748-1754. https://doi.org/10.1093/cid/ciab688
Baloch, S., Baloch, M. A,, Zheng, T., & Pei, X. (2020).
The Coronavirus Disease 2019 (COVID-19)
Pandemic. The Tohoku journal of experimental
medicine, 250(4), 271-278.
https://doi.org/10.1620/tjem.250.271

Ciotti, M., Ciccozzi, M., Terrinoni, A., Jiang, W. C,,
Wang, C. B., & Bernardini, S. (2020). The COVID-19
pandemic. Critical reviews in clinical laboratory
sciences, 57(6), 365-388.
https://doi.org/10.1080/10408363.2020.1783198
Cotrin, P., Moura, W., Gambardela-Tkacz, C. M.,
Pelloso, F. C., Santos, L. D., Carvalho, M. D. B,,
Pelloso, S. M., & Freitas, K. M. S. (2020). Healthcare
Workers in Brazil during the COVID-19 Pandemic: A
Cross-Sectional Online Survey. Inquiry : a journal of
medical care organization, provision and financing,
57, 46958020963711.
https://doi.org[10.1177/0046958020963711

da Silva, A. C,, da Silva Santos, G., Maluf, E. M. C. P.,
& Borba, V. Z. C. (2022). Incidence of hip fractures
during the COVID-19 pandemic in the Brazilian
public health care system. Archives of
osteoporosis, 17(1), 42.
https://doi.org/10.1007/s11657-022-01078-w
Fraturas de fémur emidosos nas diferentes regides
do Brasil de 2015 a 2020: andlise dos custos, tempo
de internacdo e total de dbitos. (2021). Revista
Pesquisa Em  Fisioterapia, 11(4), 798-806.
https://doi.org[10.17267/2238-2704rpf.v11i4.4168
Guerriero, I. C. Z., & Minayo, M. C.. (2019). A
aprovacao da Resolucdo CNS n° 510/2016 é um
avango para a ciéncia brasileira. Saude E Sociedade,
28(4), 299-310. https://doi.org/10.1590/S0104-
12902019190232

46



The American Journal of Medical Sciences and Pharmaceutical Research o 9
(I1SSN — 2689-1026) Y

VOLUME 05 ISSUE 11 Pages: 38-47 m
THE USA
r [ 1Y al 1

SJIF IMPACT FACTOR (2020: 5. 286) (2021: 5. 64) (2022: 6. 319) (2023: 7. 396)
[ JoURNALS

OCLC - 1121105510
Publisher: The USA Journals

Pa Crossref @) B2d Google S WorldCat’ Pae WYIININANA

10.

1.

Guner, R., Hasanogluy, 1., & Aktas, F. (2020). COVID-
19: Prevention and control measures in community.
Turkish journal of medical sciences, 50(SI-1), 571
577. https://doi.org/10.3906/sag-2004-146

Heinz, T., Wild, M., Eidmann, A., Weilenberger, M.,
Rak, D., Nedopil, A. J., Rudert, M., & Stratos, I.
(2023). Impact of COVID-19 on Fracture Incidence in

de la poblacién en la incidencia de fractura de
cadera en Espaiia. Unarevisidn sistematica [Impact
of the COVID-19 pandemic and the strict population
confinement on hip fracture incidence in Spain: A
systematic review]. Revista espanola de geriatria'y
gerontologia, 58(4), 101380.
https://doi.org/10.1016/j.regg.2023.101380

Germany: A Comparative Age and Gender Analysis 17. Reimers, A., & Laflamme, L. (2007). Hip fractures
of Pre- and Post-Outbreak Periods. Healthcare among the elderly: personal and contextual social
(Basel, Switzerland), 11(15), 2139. factors that matter. The Journal of trauma, 62(2),
https://doi.org/10.3390/healthcare11152139 365-3609.

12. Kaye, A. D., Okeagu, C. N., Pham, A. D., Silva, R. A,, https://doi.org/10.1097/01.ta.0000221669.26191.59
Hurley, J. J., Arron, B. L., Sarfraz, N., Lee, H. N, 18. Shaukat, N., Ali, D.M. & Razzak, J. Physical and
Ghali, G. E., Gamble, J. W.,, Liu, H., Urman, R. D., & mental health impacts of COVID-19 on healthcare
Cornett, E. M. (2021). Economic impact of COVID-19 workers: a scoping review. Int J Emerg Med 13, 40
pandemic on healthcare facilities and systems: (2020). https://doi.org/10.1186/512245-020-00299-5
International perspectives. Best practice & 19. SOUTO, X. M. COVID-19: Aspectos gerais e
research. Clinical anaesthesiology, 35(3), 293-306. implicacbes globais. RECITAL - Revista de
https://doi.org/10.1016/j.bpa.2020.11.009 Educacgdo, Ciéncia e Tecnologia de Almenara, v. 2,

13. Lima, A. C,, Januario, M. C., Lima, P. T., & Silva, W. n. 1, p. 1236, janfabr. 2020. DOI:
de M. e. (2015). DATASUS: o uso dos Sistemas de https://doi.org/10.46636/recital.v2i1.90
Informacdo na Saude Publica. Refas - Revista Fatec 20. Villeneuve, P. J., & Goldberg, M. S. (2020).
Zona Sul, 1(3), 16-31. Recuperado de Methodological Considerations for
https://www.revistarefas.com.br/RevFATECZS/arti Epidemiological Studies of Air Pollution and the
cle/view/[27 SARS and COVID-19 Coronavirus Outbreaks.

14. Lopez Gavilanez E. (2022). Incidence of Hip Environmental health perspectives, 128(9), 95001.
Fractures during the COVID-19 Pandemic in Brazil. https://doi.org/10.1289/EHP7411
Archives of osteoporosis, 17(1), 88. 21. Wilk, R., Adamczyk, P., Pluskiewicz, W., Skrzypek,

15.

16.

https://doi.org/10.1007/s11657-022-01133-6

Lv, H., Zhang, Q., Yin, Y., Zhu, Y., Wang, J., Hou, Z.,
Zhang, Y., & Chen, W. (2020). Epidemiologic
characteristics of traumatic fractures during the
outbreak of coronavirus disease 2019 (COVID-19) in
China: A retrospective & comparative multi-center
study. Injury, 51(8), 1698-1704.
https://doi.org/10.1016/j.injury.2020.06.022
Miranda, |., Ferras-Tarragg, J., Colado, J., Sangiiesa-
Nebot, M. J., & Doménech, J. (2023). Impacto de la
pandemia por COVID-19 y el confinamiento estricto

Volume 05 Issue 11-2023

M., Hajzyk, M., & Koczy, B. (2022). One year of the
COVID-19 pandemic in Poland-the incidence of
osteoporotic forearm, arm, and hip fractures.
Archives of osteoporosis, 17(1), 38.
https://doi.org/10.1007/s11657-022-01086-w

47



