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Clinical and epidemiological profile of elderly patients evaluated at a tertiary
hospital after same-level falls
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Central Message

The study shows that variables traditionally
considered as risk factors for fractures
in the elderly, such as body mass index

ABSTRACT

Introduction: Aging leads to various biochemical, morphological, and functional changes,

including gait alterations, visual impairment, and reduced muscle strength. These factors increase
the risk of unintentional falls, which may result in contusions, fractures, psychological trauma, and
even death. In 2018, falls accounted for 12,000 deaths among older adults in Brazil.

Objective: To analyze the clinical and epidemiological profile of older adults who sustained
fractures due to same-level falls and to assess risk factors for osteoporosis and fractures.

Methods: Cross-sectional observational study including patients aged 260 years admitted to a
tertiary hospital following a fall. Cases involving high-energy trauma mechanisms were excluded.
Patients were equally divided into a fractured group (FG) and a non-fractured control group
(CG). Risk factors were assessed, and the risk of osteoporosis and fractures was estimated using
validated calculators.

(BMI), smoking, sedentary lifestyle, and
some comorbidities, were not able to
distinguish fractured patients from those
who did not suffer fractures ofter falls of
the same level. However, factors such
as sarcopenia and  hyperthyroidism
emerged as relevant predictors for
osteoporofic fractures, highlighting the
need for prevention strategies that include
the assessment of muscle strength and the

control of hormonal disorders.

Results: The sample included 100 patients (mean age * 71.78 years; mean BMI + 25.89 kg/m?),
predominantly female. A significant difference was observed in sarcopenia assessment: fractured
individuals had lower calf circumference, waist circumference, and handgrip strength values. No
significant differences were found regarding fall questionnaire responses or the use of medications
associated with osteoporosis and falls. Significant differences were observed between FG and CG
concerning the risk of hip fractures and major fractures, as evaluated by the FRAX tool. The IOF
One-Minute Osteoporosis Risk Test was not effective in distinguishing between groups.

Perspective

The findings challenge the tradifional
view on risk factors for fractures in the
elderly, suggesting that fall prevention
should go beyond the conventional
approach focused only on bone density
and the presence of comorbidities. The
identification of sarcopenia as a relevant
factor reinforces the importance of muscle
rehabilitation programs and adequate
endocrine follow-up in the prevention of
fractures. These results may contribute to
the formulation of more effective clinical
guidelines for the management of fracture
risk in the elderly population.

Conclusion: Contrary to expectations, variables such as BMI, smoking, physical inactivity,
comorbidities, oral glucocorticoid use, and previous falls did not differentiate the groups. However,
in addition to age and fracture history, sarcopenia and hyperthyroidism emerged as important
predictors of fractures following these events.
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RESUMO

Introducdo: O envelhecimento acarreta diversas alteracdes bioquimicas, morfolégicas e
funcionais. Destacam-se alteracdo de marcha, dificuldades visuais e reducdo da forca muscular.
Esses fatores aumentam o risco de quedas ndo intencionais, que podem resultar em contusdes,
fraturas, trauma psicolégico e até Sbito. Em 2018, quedas ocasionaram 12.000 mortes entre
idosos no Brasil.

Objetivo: Andlise do perfil clinico e epidemiolégico de idosos que sofreram fraturas por quedas do
mesmo nivel e avaliacdo dos fatores de risco para osteoporose e fraturas.

Método: Estudo observacional de corte transversal, com pacientes 2 60 anos atendidos em
hospital tercidrio apés queda. Foram excluidos mecanismos de trauma de alta energia. Os
pacientes foram divididos equitativamente em grupo fraturado (GF) e grupo controle n&o fraturado
(GC). Avaliou-se fatores de risco e calculou-se risco de osteoporose e fratura com calculadoras
validadas.

Resultados: A amostra incluiu 100 pacientes (idade * 71,78 anos e IMC médio + 25,89
kg/m2), sendo a maioria mulheres. Observou-se diferenca significativa na avaliacdo de
sarcopenia: individuos fraturados apresentaram menores valores de circunferéncia da panturrilha,
circunferéncia da cintura e medida de preensdo palmar. N&o foram encontradas diferencas
significativas nas respostas ao questiondrio de quedas e no uso de medicamentos associados
& osteoporose e quedas. Houve diferencas significativas entre os GF e GC em relacdo ao risco
de fraturas de quadril e fraturas maiores, avaliados pela ferramenta FRAX. O Teste de Risco de
Osteoporose de Um Minuto da IOF néo foi 0til para distinguir os pacientes dos grupos.

Concluséo: Ao contrério do suposto esperado, varidveis como IMC, tabagismo, sedentarismo,
presenca de comorbidades, uso de glicocorticoides orais e o nimero de quedas prévias néo foram
capazes de distinguir os grupos. No entanto, além da faixa etdria e histérico de fraturas, sarcopenia
e hipertireoidismo emergiram como importantes preditores de fraturas apés esses eventos.

PALAVRAS-CHAVE: Fraturas ésseas. Idoso. Osteoporose. Sarcopenia. Acidentes por quedas.
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INTRODUCTION

Iderly people are more prone to falls due to

the higher incidence of risk factors, such as

visual difficulties, decreased muscle mass,
weakness and increased use of medications. In
addition, falls in this age group substantially increase
the risk of fractures, since they occur in a group of
people with a higher incidence of comorbidities, such
as osteoporosis.'

It is estimated that about a third of individuals aged
60 and over fall at least once a year.? The risk is more
significant when in octogenarians and nonagenarians,
where the annual incidence of falls can reach 50%.°
In addition, the data still point to falls as the main
cause of fractures in the elderly, especially in those
with osteoporosis. In Brazil, in 2018, there were about
12,000 deaths from falls in people over 60 years of
age, 84% of whom were over 70 years of age.*

Based on these reflections, the following question
arose in this study: Why do some patients fracture as a
result of falls from the same level while others do not?
What factors contribute to both the risk of falling and
the risk of fracture2 What are the clinical findings that
can result in fracture?

Fractures resulting from falls from the same level
are caused by specific clinical factors, among the
risk factors include previous fracture due to frailty, hip
fracture due to frailty in a first-degree relative (mother or
father), tobacco use, use of glucocorticoids, diagnosis
of rheumatoid arthritis, secondary osteoporosis
(caused by different diseases) and use of 3 or more
units of alcoholic beverage per day.®

Unintentional falls occur due to the sum of risk
factors, and it is difficult to restrict the fall event to
a single factor or a causal agent. The reasons for
falls may be related to age, gender, prolonged
hospitalization, debilitating diseases, generalized
muscle weakness, unsteady gait, confusion or
disorientation, incontinence, history of previous falls,
visual deficit or linked to the use of medications with
hypnotic action, sedative, vasodilators, diuretics and
antidepressants, among others.¢

Because most fractures result from falls, the etiology
of fractures and fractures is partially overlapped.
The factors associated with falls (recurrent and with
injuries), determined by retrospective studies, the
circumstances and consequences of these events,
indicated in prospective designs, have been widely
studied and reported in the literature. It is considered
essential to increase knowledge about the problem, its
characteristics and consequences.

The objective of this study was to analyze the
clinical and epidemiological profile of patients aged
60 vyears or older who suffered fractures after falls
at the same level, treated at a reference teaching
hospital. Part of the detailed approach to the profile,
integrating proven risk factors for the development
of osteoporosis and fractures, we sought to identify
which of these factors are most relevant in the context.
Thus, it is intended to contribute to the improvement of
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strategies for the prevention and management of these
fractures, providing evidence that can guide health
policies and more effective clinical practices for the
elderly population.

METHOD

This was a cross-sectional observational study
conducted from March 2022 to March 2023,
approved by the Research Ethics Committee of the
Mackenzie Evangelical University Hospital, Curitiba,
PR, Brazil, under protocol 5,307,196 in accordance
with the guidelines established in Resolution No.
466/2012 and Resolution No. 510/2016 for research
involving human beings. The research was conducted
at the Mackenzie Evangelical University Hospital
mentioned above, covering both patients hospitalized
due to fractures after low-energy trauma and those
hospitalized for other causes, but with a history of falls
at the same level.

Men and women aged 60 years or older, who
had a history of falls from the same level, with mental
fitness to perform the tests and questionnaires were
included. The exclusion criteria were the presence
of communication difficulties, clinical conditions that
prevented participation, not accepting to participate in
the evaluation or not filling out the Informed Consent
Form. The researchers were previously trained by
the study coordinator, in order to standardize data
collection.

Eligible patients comprehensive
evaluation, whichincludedthe collectionofdemographic
data, such as gender and age, and the application of a
questionnaire from the Brazilian Osteoporosis Manual.
This questionnaire assessed the risk of falls, addressing
the occurrence, frequency and consequences of falls
in the last 12 months, in addition to investigating the
feeling of insecurity and imbalance when walking.” In
addition, they were asked about the possible causes
of falls, such as slips, trips, loss of balance, muscle
weakness, dizziness, convulsions, hypotension, among
others. Regarding the risk factors for osteoporosis and
the characterization of the population studied, the
patients’ continuous use medications were recorded
and the International Osteoporosis Foundation (IOF)
One-Minute Osteoporosis Risk Test was applied.® This
test considers several factors, including a family history
of osteoporosis, fractures and dorsal kyphosis, BMI less
than 19 kg/m?2, history of falls, use of corticosteroids,
loss of height, previous diagnosis of rheumatoid
arthritis, history of early menopause or cessation of
menstruation, oophorectomy, sexual impotence, and
lifestyle habits (intake of milk and dairy products,
physical activity, smoking and time of exposure to the
sun). The risk of fracture at 10 years was assessed using
the online tool FRAX9, without bone densitometry.

Anthropometric data such as weight, height
measurement, BMI calculation (weight/height?), waist
and calf waist were evaluated. In the clinical evaluation,
the handgrip test/strength (HGS) was evaluated by
measuring the maximum isometric force exerted on a

underwent a

BioSCI. | Curitiba | 2025 | 83 | Suplemento 2 | e00004

2


https://creativecommons.org/licenses/by/4.0/deed.pt_BR

hydraulic hand dynamometer in kilogram/force (Kgf),
following the recommendation of the American Society
of Hand Therapists (ASHT). For this, the Jamar® analog
hydraulic dynamometer (Lafayette Instrument, USA)
was used.

Statistical analysis

The collected data were tabulated and analyzed
in statistical software. To describe the categorical
variables, contingency tables were constructed.
To describe the quantitative variables, descriptive
measures were calculated as mean, minimum,
maximum and standard deviation. To compare the
groups, the Chi-square test (or Fisher's exact test, for
lower frequencies) was applied, considering p <0.05
as significant. The entire dataset that supports the
results of this study is available upon request to the
corresponding author Felippe Bohnen de Jesus.

RESULTS

The study sample consisted of 50 fractured patients
(FG) and 50 unpaired control patients (CG). The
mean age of the FG was 75.38 £ 9.46 years and of
the CG 68.18 + 6.57 years (p = 0.0001). The clinical
characteristics of the groups evaluated are described
in Table 1.

TABLE 1 — Demographic and clinical data of the fractured and control

groups

Control group (n,%) | Fractured group (n,%)
ﬁe’l‘der 29 (58%) 36 (72%) -

e 21 (42%) 14 (28%) g

Female
Has fl\recldy undergone bone 9(18%) 22 (44%) 0,005
densitometry
Hyperthyroidism 0 (0%) 7 (14%) 0,006
Diabetes mellitus 6(32%) 23 (46%) 0,15
Chronic kidney disease 2 (4%) 1(2%) 0,56
Prostate or breast cancer 2 (4%) 1(2%) 0,56
COPD 3 (6%) 2 (4%) 0,65
Celiac disease or inflammatory 2 (4%) 0(0%) 015

bowel disease
*Pearson’s Chi-square test

When using the questionnaire fo assess the risk of falls
from the Brazilian Osteoporosis Manual, no statistical
difference was observed between the groups (p = 0.98).
Both groups had a similar number of decreases, and have
similar perceptions of imbalance and insecurity

TABLE 2 — Assessment of the Risk of Falls in the CG and FG

[ vaiobls | | Coniolgoup | Frocured goup

lTime  27(54%) 26 (52%)
; 2fimes  13(26%) 12 (24%)
Number of falls in the last year 3 fimes 6(12%) 6(12%) 0,98
>3times  4(2%) 6 (4%)
Do you lack the balance or o o
instability to stand and sit2 yes 250 ol ez oz
Are you unsure or worried about yes 23 (46%) 27 (54%) 0,42

falling®
*Pearson’s Chi-square test

The One-Minute Osteoporosis Risk Test (IOF)
indicated that the majority of the CG (60%) obtained

a score lower than 5, presenting a low risk of
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osteoporosis. On the other hand, in the FG, the majority
(54%) obtained 5 points or more, i.e., revealing a high
risk of osteoporosis, in agreement with the history
of atraumatic fractures in adulthood. In addition, in
the FG, the hyperthyroidism comorbidity was more
prevalent (p <0.00001).

In the analysis of the correlation between
osteoporosis medications and the occurrence of falls in
the groups studied, no statistically significant difference
was identified in the use of these medications in
relation to fractures (p = 0.81). For example, 52%
of participants in both groups did not use chronic
medications. Although the use of glucocorticoids for
more than 3 months was more prevalent in the FG, this
difference was not statistically significant (p = 0.749).
In addition, the use of medications such as proton
pump inhibitors (PPls), selective serotonin reuptake
antidepressants (SSRIs), and anticonvulsants was more
frequent in the CG.

As shown in Table 3, among the clinical risk factors
evaluated in the FRAX-Brazil calculator, the items age
and history of previous fracture were the only different
and higher items in the FG when compared to the CG
(p =0.0001 and p = 0.00001, respectively).

TABLE 3 — Evaluation of clinical risk factors from the 10-year fracture
risk calculator (FRAX-Brazil) in CG and FG

Average age (years) 68,18 75,38 0,0001
BMI (kg/m?) 26,78 25 0,39
Previous fracture 0 (0%) 25 (50%) 0,00001
Parents with hip fracture 5(10%) 5(10%) 1
Smoking Chain 15 (30%) 9(18%) 0,16
Glucocorticoids 5(10%) 6(12%) 0,75
Rheumatoid arthritis 8(16%) 4(8%) 0,22
Secondary osfeoporosis* * 8 (16%) 12 (24%) 0,32
Alcohol 3 doses or more units daily 9 (18%) 3(6%) 0,065
Have you ever had bone densitometry? 9(18) 22 (44%) 0,005

*Pearson’s Chi-square fest

As a result of the FRAX calculator, the high risk for
major and hip fractures was higher in the FG, present
in 48% (p = 0.00001) and 60% (p = 0.00001) of the
patients, respectively (Table 4).

TABLE 4 — Evaluation of clinical risk factors from the fracture risk
calculator in 10 years (FRAX-Brazil) in the CG and FG

Maijor fractures Control group | Fractured group

High risk 50 (10%) 24(48%)
it 27 (54%) 26 (52%) gocce]
Low risk 18 (36%) 0 (0%)

Hip fracture

High risk 10 (20%) 30 (60%)

Wi 22 (44%) 19 (38%) 0,00001
etk 18 (36%) 1(2%)

*Pearson’s Chi-square test; **Secondary osteoporosis: type 1 diabetes, osteogenesis imperfecta,
untreated hyperthyroidism, hypogonadism or early ovarian failure (<45 years), chronic malnutrition or
malabsorption, and liver disease

Compared to the CG, the FG group had lower values
for calf circumference (p = 0.012), handgrip (p = 0.015),
and waist circumference (p = 0.034), as shown in Table 5.
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TABLE 5 — Evaluation of sarcopenia in CG and FG

| voicble | Gow | Average | | op* ] Minimum | Maxinum |
3

Control ~ 23.68 50 10.09 48
Palmar grip

Fracture  18.90 50 1067 O 55
Confrol ~ 33.01 50 473 19 43
Calf circumference
Fracture  31.08 50 40 22 40
Confrol ~ 98.68 50 1200 70 127
Waist circumference
Fracture  93.43 50 1321 70 132
*SD=standard deviation
DISCUSSION

When analyzing the demographic data collected,
it was observed that the mean age of the FG (75.38
years) is significantly higher compared to the mean
age of the CG, of 68.18 years. (p = 0.0001). This
data collaborates with studies that indicate that the
risk of fracture in most skeletal sites accelerates with
aging regardless of BMD.'*"" It was found that the risk
of fracture was not preceded by a greater number of
falls, as the groups have similar incidences.

Applying the IOF One-Minute Osteoporosis Risk
Test, it was found that most patients without fractures
(60%) scored less than 5 points on the questionnaire,
presenting a low risk of osteoporosis. In the FG, it
is observed that most individuals (54%) scored 5
points or more, revealing a high risk of osteoporosis.
However, when comparing the groups, this data was
not statistically significant.

This data becomes critical when related to another
demographic data: most fractured patients (56%)
had never undergone bone densitometry, i.e., despite
being considered at high risk for osteoporosis, they
had never undergone a diagnostic examination
before the occurrence of fractures. Despite this, the FG
still performed more bone densitometry than the CG
(p = 0.005).

In view of the exploratory and descriptive nature of
this study, which sought not only to understand issues
related to the predisposing factors for fractures in the
elderly, but also to describe the clinical profile of the
sample to be studied, some risk factors for osteoporosis
stood out. Among them, the presence of previous
hyperthyroidism in the FG stands out, affecting
14% of the patients, in collaboration with the study
published by Blum et al.”? in 2015, which investigated
the association of subclinical hyperthyroidism has
been associated with a 36% increase in the risk of hip
fracture, a 28% increase in the risk of any fracture,
and a 16% increase in the risk of fracture outside the
spine, compared to normal thyroid condition, and is
associated with low bone density in both men and
women. ™

Regarding the non-modifiable risk factors of
the IOF test, the most frequently found were the
occurrence of a previous fracture (50%), more than
one fall in the last year (48%) and the loss of more
than 3 cm in height after the age of 40 (48%). In
addition, 30% of the women interviewed claimed to
have had menopause before the age of 45 and about
69% of the men experienced symptoms related to low
testosterone, such as impotence and lack of libido.
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Regarding risk factors related to lifestyle habits, in
the FG the main risk factors included lack of intake
of dairy products or calcium tablets (28%), exercise
quota of less than 30 minutes per day (22%) and
sun exposure of less than 10 min per day or not
using vitamin D supplements (24%). These results
corroborate those found by Lin et al.™® and published
in 2020, in which after using the IOF One-Minute
Osteoporosis Risk Test for 455 institutional caregivers,
with a mean age of 43.5 £ 11.5 years (range = 20-76
years), the same risk factors were demonstrated as the
most frequently reported.™

Through the fracture risk assessment instrument
(FRAX), it can be observed that FG has a higher risk
of developing major and hip fractures in the next 10
years. Individuals classified as high risk for major
fractures are approximately 48% in the FG and
only 10% in the CG. In relation to hip fractures, the
difference is even more pronounced, with 60% against
20%.

In the evaluation of handgrip strength with the use of
a dynamometer - a validated method for the evaluation
of sarcopenia - the FG presented significantly lower
values (mean of 18.9kgf). According to the consensus
of the Asian Sarcopenia Working Group (AWGS)
2019, low muscle strength is defined as handgrip
strength <28 kgf for men and <18 kgf for women.™

In the absence of other available methods for
assessing sarcopenia, calf circumference measurement
may be used. The AWGS 2019 update proposes
screening of calf circumference (<34 c¢cm in men and
<33 cm in women) to facilitate early identification of
people at risk of sarcopenia.’ In the study, the FG had
significantly lower values than the CG (p = 0.012),
with a mean of 31.08 cm, at risk for sarcopenia.

In a 2-year longitudinal study, and published in
2022, Yoo et al.’ selected 926 non-sarcopenic elderly
people and divided them according to the presence
of obesity (based on BMI, waist circumference (WC)
and body fat percentage). The groups of obese and
non-obese individuals were compared according to
the parameters of sarcopenia. It was observed that the
reduction in appendicular skeletal muscle mass was
significantly lower in the obese group with high WC
in men and women (p < 0. However, elevated WC
was associated with a low incidence of sarcopenia
only in women.'

In parallel with this study, the data obtained
showed that the CG had higher WC values when
compared to the FG (p = 0.034). Considering that
the mean waist circumference (WC) in the CG was
98.68 cm, it is important to relate it to the cutoff points
established by the Nutrition Screening Initiative/NSI
to identify central obesity: 88.7 cm for women and 96
cm for men.” Based on these datq, it is possible to
explore the possibility of a protective effect exerted by
obesity against sarcopenia, which may, consequently,
have decreased the risk of fractures in this group.

The specific clinical factors described in the
literature”-"? that favor fractures resulting from falls
at the same level, such as previous fracture due
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to frailty, hip fracture due to frailty in a first-degree
relative (mother or father), tobacco use, use of
glucocorticoids, diagnosis of rheumatoid arthritis,
secondary osteoporosis (caused by different diseases)
and use of 3 or more units of alcoholic beverage per
day, in the population studied, no risk factors were
shown to clinically differentiate FG from control. An
observational, cohort study carried out with 143
individuals showed results that are in line with these:
there were no statistically significant differences in
age, weight, height, number of coexisting diseases,
types of diseases (diabetes mellitus, hypertension)
and number of medications between the groups with
and without falls. The authors do not deny that the low
relevance of the parameters may be a reflection of a
limited sample.2°

One of the limitations of this study, which can
affect the representativeness of the sample, lies in
the unpredictable nature of the profile of patients
available for study in the established period, which
made it impossible to match the CG and FG according
to the patients’ gender. Thus, it was decided to
prioritize a larger sample group to the detriment of
matching according to the gender of the members.
In addition, the limited demand for fractured patients
that the teaching hospital received in the period was
also a limiting factor. It is believed that, despite the
considerable sample size presented in this study, an
even larger sample group would possibly be able
to point out other risk factors that were shown to be
statistically irrelevant here.

CONCLUSION

The analysis of the profile of patients aged 60
years or older treated at a tertiary referral hospital
after falls from the same level showed that, contrary
to what is expected and plausible, variables such
as BMI, smoking, sedentary lifestyle, presence
of comorbidities (rheumatoid arthritis, diabetes
mellitus, chronic renal failure, COPD), use of oral
corticosteroids, and the number of previous falls
were not able to distinguish FG from CG. However,
in addition to the well-documented influence of age
group and history of previous fractures, factors such
as sarcopenia and hyperthyroidism have emerged
as important predictors of fractures after low-energy
trauma.

Authors’ contributions

Felippe Bohnen de Jesus — Conceptualization, Research, Writing (original draft),
Wiiting (review and editing)

Gabriel De Cecco Medeiros — Conceptualization, Research, Writing (original draft),
Writing (proofreading and editing)

Mariane Martins Balduino Piotto — Conceptualization, Writing (original draft], Writing
[proofreading and editing)

Ariadna lorrane Romualdo - Conceptualization, Writing (original draft], Writing
[proofreading and editing)

Paulo Ricardo Bittencourt Guimardes — Methodology, Writing (original draft], Writing
[proofreading and editing)

Victoria Zehgbi Cochenski Borba - Writing (original draft], Writing (proofreading and
editing)

Maria Augusta Karas Zella - Methodology, Project Administration, Writing (original
draft], Writing (proofreading and editing)

REFERENCES
1._Coughlan T, Dockery F. Osteoporosis and fracture risk in older people.

Clin Med (Lond). 2014;14(2):187-91. https://doi.org/10.7861/
clinmedicine.14-2-187

2. CruzDTdg, Leite ICG. Fallsand associated factors among elderly persons
residing inthe community. Rev Bras Geriatr Gerontol. 2018;21(5):532-41.
https:/ /doi.org/10.1590/1981-22562018021.180034

3. Vaishya R, Vaish A. Falls in Older Adults are Serious. Indian J Orthop.
2020;54(1):69-74. https:/ /doi.org/10.1007 /s43465-019-00037-x

4. de Almeida Silva FM, Safons MP. Mortality from falls in the elderly
in the Federal District, Brazil: characteristics and time trend, 1996-
2017. Epidemiol Serv Saude. 2022;31(1):e2021681. https://doi.
org/10.1590/51679-49742022000100003

_5. Santos M da S, Ferreira CF, Ferreira FV, Dall’Agno ML, Wender MCO.
Fatores associados a fraturas de fémur em uma coorte de mulheres
idosas. Res Soc Dev. 2021;10(10):e145101018439. http://dx.doi.
org/10.33448 /rsd-v10i10.18439

_6. Costa-Dias MIM, Oliveira AS, Moreira CN, Santos AF, Martins T, Aratjo
F. Quedas dos doentes internados em servicos hospitalares, associacdo
com os grupos terapéuficos. Rev Enferm. 2013;3(9):104-14.

_7._Pedro AO, Plapler PG, Szejnfeld VL. Manual brasileiro de osteoporose:
orientacdes prdticas para os profissionais de sadde. Sdo Paulo: Clannad;
2021. Disponivel em: www.editoraclannad.com.br.

_8. Risk Check - Fundacdo Internacional de Osteoporose. Disponivel em:
https:/ /riskcheck.osteoporosis.foundation/.

9. Sousa CDJ, Liz M, de Oliveira C. Ferramenta FRAX no Brasil: revisdo
integrafiva da literatura apés sua validacdo. Rev Bras Geriatr Gerontol.
201821(1):111-8.

_10. Ensrud KE. Epidemiology of Fracture Risk With Advancing Age.J Gerontol

A Biol Sci Med Sci. 2013;68(10):1236-42. https://doi.org/10.1093 /
gerona/glt092

_11. Rubenstein LZ. Falls in older people: epidemiology, risk factors and
strategies for prevention. Age Ageing. 2006;35(Suppl 2):i37-41.
https://doi.org/10.1093 /ageing/afl084

_12. Blum MR, Bauer DC, Collet T, Fink HA, Cappola AR, da Costa BR, et
al. Subclinical Thyroid Dysfunction and Fracture Risk: A Meta-analysis.
JAMA.. 2015;313(20):2055-65. doi: 10.1001 /jama.2015.5161.

_13. Lin LP, Lai WJ, Hsu SWV, Lin JD. Early Osteoporosis Risks and Associated
Factors among Caregivers Working in Disability Institutions: IOF
One-Minute Osteoporosis Risk Check. Int J Environ Res Public Health.
2020;17(9). https:/ /doi.org/10.3390/ijerph 17093319

_14. Moreira B de S, Sampaio RF, Diz JBM, Bastone A de C, Ferriolli E, Neri
AL et al. Factors associated with fear of falling in community-dwelling
older adults with and without diabetes mellitus: Findings from the Frailty in
Brazilian Older People Study (FIBRA-BR). Exp Gerontol. 2017;89:103-
11. https://doi.org/10.1016 /j.exger.2017.01.004

15. Ramirez-Vélez R, Correa-Bautista JE, Garcia-Hermoso A, Cano CA,
Izquierdo M. Reference values for handgrip strength and their association
withintrinsiccapacitydomainsamongolderadults.JCachexiaSarcopenia
Muscle. 2019;10(2):278-86. https:/ /doi.org/10.1002/jcsm.12373

_16. Yoo MC, Won CW, Soh Y. Associafion of high body mass index, waist
circumference, and body fat percentage with sarcopeniain older women.
BMC Geriatr. 2022;22(1):937. https://doi.org/10.1186/512877-
022-03643-x

_17. Al-Aama T. Falls in the elderly: spectrum and prevention. Can Fam
Physician. 2011;57(7):771-6.
_18. Kanis JA, Oden A, Johansson H, Borgstrém F, Strdm O, McCloskey E.

FRAX® and its applications to clinical practice. Bone. 2009;44(5):734-
43. https://doi.org/10.1016/.bone.2009.01.373

_19. Bastos-Silva Y, Aguiar LB, Pinto-Neto AM, Baccaro LF, Costa-
Paiva L. Correlation between osteoporotic fracture risk in Brazilian
postmenopausal women calculated using the FRAX with and without the
inclusion of bone densitometry data. Arch Osteoporos. 2016;11(1):16.
hitps: /,/doi.org/10.1007,/511657-015-0255-y

_20.Wong RMY, Wong H, Zhang N, Chow SKH, Chau WW, WangJ, et al.
The relationship between sarcopenia and fragility fracture —a systematic
review. OsteoporosInt.2019;30(3):541-53.https: / /doi.org /10.1007 /
500198-018-04828-0

() ® BioSCL. | Curitiba | 2025 | 83 | Suplemento 2 | e00004



https://creativecommons.org/licenses/by/4.0/deed.pt_BR

	_Hlk192856735
	_Hlk192860659

