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ABSTRACT

Introduction: In addition to being prevalent in the elderly population, sarcopenia has become a precursor
to functional decline in this population. Alternative means for screening is necessary. Objectives: The aim
of this study was to evaluate the sensitivity and specificity of the SARC-F sarcopenia screening instru-
ment. Methods: The sample consisted of 153 elderly of both sexes. Screening of sarcopenia was evaluated
by the SARC-F questionnaire. Strength, function and muscle mass were evaluated through the protocol
adapted from the European Working Group on Sarcopenia in Older People (EWGSOP). The sensitivity and
specificity of the questionnaire were evaluated using the ROC curve. Results: 13.72% of the elderly evalua-
ted were classified as sarcopenic. The parameters most related to sarcopenia were older and lack of phy-
sical exercise. Sex was not a parameter that had a relationship in classification. Sensitivity was 60.0% and
specificity of 80.92% with an area on the curve of 0.70. Conclusion: Our data supports the use of SARC-F
as a screening tool that can be used in community and hospital environments as a quick screening tool.

Key-words: : Muscle strength, Aged, Sarcopenia.

RESUMO

Introducio: Além de grande prevalente na populagio idosa, a sarcopenia tem se tornado precursora do
declinio funcional nessa populagio. Torna-se necessario encontrar meios alternativos para rastreio. Obje-
tivos: O objetivo do presente estudo foi avaliar a sensibilidade e especificidade do instrumento de rastreio
da sarcopenia SARC-F. Métodos: A amostra foi constituida por 153 idosos de ambos os sexos. O screening
da sarcopenia foi avaliado pelo questionario SARC-F. Para diagnostico da sarcopenia avaliou-se forca, fun-
¢do e massa muscular através do protocolo adaptado do European Working Group on Sarcopenia in Older
People (EWGSOP). A sensibilidade e especificidade do questionario foram avaliadas por meio da curva
ROC. Resultados: 13,72% dos idosos avaliados foram classificados como sarcopénicos. Os parimetros mais
relacionados com a sarcopenia foram maior idade e falta de pratica de exercicios fisicos. O sexo nao foi um
parametro que teve relagio na classificacdo. A sensibilidade foi de 60,0% e especificidade de 80,92% com
uma area sobre a curva de 0,70. Conclusio: Nossos dados apoiam o uso do SARC-F como uma ferramenta
de rastreio que pode ser usada em ambientes comunitarios e hospitalares como ferramenta de triagem
rapida.
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Introduction

Life expectancy has raised since the nineteenth century causing global ageing
in the world population. A doubled elderly population is projected worldwide, ran-
ging from 11% to 22% of the population in 2050. Sarcopenia is a multifactor syndrome
that has become increasingly prevalent among the elderly population compromising
strength levels, muscle mass and function as a consequence of cellular processes un-
derlying the syndrome development and progress [1]. Since the creation of the term
Sarcopenia, in 1989, a lot of researches have been developed in order to find general
agreement on test standardization and in elaborating interventions [2]. The sarco-
penia importance has been emerging as a key factor in negative outcomes such as
frailty, fall and hospitalization that lead to a functional decline of the elderly. Besides
it has been associated with death in elderly patients [3].

Tools such as electrical bioimpedance, ultrasound, magnetic resonance and
physical tests like the hand force and walking time may be useful in sarcopenia diag-
nosis, once they evaluate the muscle mass, strength and function and it is possible
to track the harmful processes of this syndrome as well as its prognosis. However,
some of these methods have become unfeasible due to lack of access and costs of
equipment [4]. Guidelines have been elaborated in order to look into better ways of
screening, diagnosis and management of the syndrome which affect elderly people
[5,6], and the SARC-F questionnaire is one of these options. Recently, its reliability
has been elucidated and current guidelines make this instrument important and es-
sential ally to health.

The clinical relevance of sarcopenia has increased as its negative outcomes
began to get more known. By the high cost and the importance of early diagnosis,
it is important to search alternative means to diagnose sarcopenia [7-9]. The known
sarcopenia outcomes to elderly health and the importance of this population be pe-
riodically tracked have motivated this investigation. The aim of the present study was
to evaluate the sensitivity and specificity of the screening tool SARC-F for Sarcopenia.

Methods

Participants

We evaluated 443 elderly during the screening phase, responding to the SAR-
C-F questionnaire. From these, 128 did not show interest in taking EWGSOP protocol,
162 were unable to perform physical exercise. The group of participants consisted of
153 elderly from both sexes by a convenience sample. The elderly were interviewed in
their own houses, being accompanied by the community health agents.

Measures

Sarcopenia screening was evaluated by SARC-F questionnaire, proposed by
Malmstrom and Morley [10], composed by 5 questions which indicate a decrease in
physical performance on the strength, walking, raising a chair, climbing stairs and
falls. The reference score for sarcopenia was a sum equal or higher 4 (Box 1).
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Box 1. Simple five-item questionnaire (SARC-F)

Component Question Scoring
Strength How much difficulty do you have | None =0
in lifting and carrying 10 pou- | Some =1
nds? A lote or unable =2

Assistance in walking | How much difficulty do you have | None = 0
walking across a room? Some =1
A lot, use aids, or unable =2

Rise from a chair How much difficulty do you have | None =0
transferring from a chair or bed? | Some =1
A lot, use aids, or unable =2

Climb stairs How much difficulty do you have | None =0
climbing a flight of 10 stairs? Some =1
A lot, use aids, or unable = 2
Falls How many times have you fallen | None =0
in the past year? 1-3falls=1

4 ou more falls =2

For sarcopenia diagnosis, the adapted protocol from the European Working
Group on Sarcopenia in Older People (EWGSOP) was used and the following para-
meters were evaluated: a) muscle mass by the anthropometric equation proposed
by Baumgartner et al. [11]; b) muscle strength by hand press by the dynamometer
(SAEHAN) with 0,1 N accuracy and, ¢) muscle function measured by the 4,57m wa-
lking tests.

The reference scores adopted were: a) low muscle mass: < 6,37 kg/m? for wo-
men and < 8,90 kg/m? for men; b) decrease of hand press force: 20 kg for women and
30kg for men; c) reduction of walking speed when time is over 7.6 s for height < 1.54
and 6.6s for height > 1.54 for women. Time over 6,3s for height >1.68 and 7s for height
<1.68 for men (Table I).

Table 1 - Protocol adopted by European Working Group on Sarcopenia in Older People
(EWGSOP).

Evaluation instrument Cutting point

Muscle mass (0.2487 x weight) + (0.0483 x height) - (0.1584 x Women: MM < 5.08 kg/m?
waist circ) + (0.0732 x strength) + (2.5843 x sex) Men: MM < 6.28 kg/m?
+5.8828

Muscle strength ~ Hand grip by dinamometer (SAEHAN) accuracy Women: 20 kgf
of 0.1IN Men: 30 kgf

Muscle function =~ Walking Test 4.57m Women: T >7.6s - est. <1.54

6.6S - est >1.54.
Men: 7s - est. <1.68
T>6,3s - est.>1.68

Circ = circunference; MM = massa muscular; T = time.

On this study, the sarcopenia classification was based on 3 criteria: 1) non-
-sarcopenic: no score in muscle mass, strength and function; 2) sarcopenic: score in
muscle mass and strength or muscle function; 3) severe sarcopenic: scores in muscle
mass, strength and function (Table II).
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Table II - Sarcopenia classification.
Non-sarcopenic No score in muscle mass, strength and function
Sarcopenic Score in muscle strength and mass or muscle function

Severe sarcopenic Score in muscle mass, strength and function

Procedures

It is an observational study, elaborated on data from a population and resi-
dential basis research named: “Screening, diagnosis and frailty rehabilitation and
sarcopenia among elderly people in Rio Pomba, MG”.

Ethics procedures

This study was approved by the Ethics Commitee (CAE 67925317.8.0000.5089).
All procedures and potential risks were cleared to the participants and their consent
was signed before the evaluations.

Statistical treatment

Data were tabulated on Microsoft Office Excel Program (2016) and analysed
on SPSS 21® (SPSS Inc., EUA) statistic program. The sample features were described
by mean and standard deviation or percentage, according to the variable characteris-
tic. The ROC (Receiver Operating Characteristic) curve and the area under the curve
(AUC) were used to compare the diagnosed accuracy of the instrument and analyze
the sensitivity and specificity.

For all variables, the differences were statically significant for p < 0.05.

Results

The sample features identified according to the sarcopenic status are descri-
bed in table III.

Table III - Features of a sample according to the sarcopenic status.

Variables Non( rslirf;)%enic Sa(rrclggelr)lic

Age (years old) 70.79 £ 7.72 70.06 + 7.41 75 + 8.35 0.003
BMI (kg/mz2) 27.86 £5.36 28.09 £ 5.41 26.47 +5.04 0.203
WHR 0.90 + 0.074 0.90 + 0.07 0.91 + 0.08 0.645
Female (n) 118 102 16 0.697
Male (n) 35 29 6
Strength (Kgf) 24.58 +9.20 25.63 +9.32 18.52 + 5.43 0.001
Walking test(s) 5.11 + 2.83 4.56 £+ 1.21 8.38 + 6.14 0.000
Lean body mass index 10.02 + 284 10.47+2.69 7.38+2.22 0.000
Physical exercise

- Pratice (n) 72 68 3 0.003

- No pratice (n) 81 63 18

BMI = Body mass index; WHR= waist/hip ratio.
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The mean population age of the study was 70.79 + 7.72 years old and 77.12%
were female (n = 118). The BMI mean was 27.86 + 5.36 kg/m? and the ratio waist/hip
mean was 0 90 + 0,074.

When the low criteria of muscle strength function and mass were combined
following the EWGOSP protocol, 13.72% of the elderly were classified as sarcopenic.

The most related parameters with sarcopenia were higher age (75 + 8.35 -
p=0,003) and lack of physical exercise (p = 0,003). Sex was not a parameter related in
the classification (p = 0,697).

Sarcopenic patients showed a significantly lower level of force index than the
non-sarcopenic ones (18.52 + 5.43 x 25.63 + 9.32), walking (8.38 + 6.14 x 4.56 + 1.21) and
lean body mass (7.38 + 2.22 x 10.47 + 2.69).

Our data showed that SARC-F tracked 36 sarcopenic participants (23.52%) and
the EWGOSP criteria diagnosed 21 (13.72%), which means a sensitivity of 60,0% and
specificity of 80.92% and an area under the curve of 0.70 (Figure 1).
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Figure 1 - ROC- Relation between sensitivity and specificity. The area
under the curve value of 0.70 presents good instrument traceability.

Discussion

The objective of this study was to evaluate the sensitivity and specificity of
the screening sarcopenia instrument SARC-F. The sarcopenia prevalence found in the
studied populations was 13.72%. The sensitivity of SARC-F to screen sarcopenia ac-
cording to EWGOSP was 60.00%, with specificity of 80.92% and AUC of 0.70. The most
related sarcopenia parameters were higher age and lack of physical exercise. Sex was
not a related parameter in the classification.

On the studied sample, the sarcopenia prevalence recorded by the EWGSOP
algorithm was 13.72%, while the one indicated by the SARC-F was 23.52%. The sar-
copenia prevalence may vary, being influenced by screening methods and diagnosis
and by the studied population in several parts of the world. However, similar studies,
using the EWGSOP protocol among elderly people, have estimated the sarcopenia
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prevalence among people aged 60 to 70 years old between 5 to 13%, while the preva-
lence varies from 11 to 50% among people aged 80 years old or more [12-14]

The most related sarcopenia parameters were higher age (75 + 8.35 years old
p = 0,003) and lack of physical exercise (p = 0,003). Sex was not a related parameter
in the classification (p = 0,697). On our study, the advanced age was associated to
sarcopenia. These results are according to those found previously and which found
sarcopenia more prevalent in older elderly [12-14]. There are events responsible for
the mitochondrial quality control that keep muscle cell homeostasis. Picca et al. [16]
reported the dysfunction of these mechanisms increases during ageing and lack of
physical exercise, which causes sarcopenia.

Some studies highlighted that strength loss presents a gradual decrease from
50 years old on [17,18] and increase after 65 years old [11]. This deterioration may be
from 1 to 2% per year [19]. Soares et al. [20] reported that a worse performance in
hand press force and walking speed are associated with mortality risk. Ruiz et al. [21]
noticed sarcopenia as a condition that appears when the patient is unable or has a
functional deficit. Sarcopenia may get worse when there are comorbidities, increa-
sing the mortality associated to its cause. Besides, Norman & Otten [22] highlighted a
higher longevity led to higher frequency of sarcopenia and increasing expenses with
health care which are due to complications associated to functional health declines
and independence loss.

In our study, another parameter related to sarcopenia was physical inactivity.
Peterson et al. [23] emphasized that the physical exercise acts against shape loss and
muscle function. The physical exercise is largely agreed as an instrument of disease
prevention and rehabilitation. It has been prescribed by health organizations, and is
an important ally to health maintenance and good shape [24-25].

Michaud et al. [27] emphasized that, among other factors, the TNF-a incre-
ased levels are responsible for an increased muscle catabolism and oxidative stress,
resulting in a physical performance decline, and in a muscle strength and mass de-
cline. Therefore, the physical exercise acts reducing TNF-a, improving the functio-
nal capacity, acting as an efficient treatment to delay the sarcopenia as the elderly
who practice physical exercise may experiment a protein synthesis improvement and
neuromuscular adaptation [28]. Our results support the fact that physical inactivity
makes sarcopenia get worse. Ruiz et al. [21] found association between mortality and
low strength in elderly patients, agreeing that sarcopenia must be treated.

As far as sex is concerned, the results were the opposite to our hypothesis.
Statiscally, there was no difference in the variable in the classification. However, our
study supports the Christensen et al. [11] findings, which found the female sex was
not prevalent among the sarcopenic people anymore. Nevertheless, our results are
opposite to those found by Bravo-José et al. [14], who found a higher prevalence
among female people (81.4%). It is known that female sex factors, such as menopau-
se, increase risk of osteoporosis, as well as sarcopenia, besides a lower production of
estrogen hormones [29-31].

SARC-F sensitivity to track sarcopenia according to EWGOSP was 60%. Its spe-
cificity was 80.92% and AUC was 0.70 showing moderate traceability of the instru-
ment. Because of the clinical importance of sarcopenia to elaborate interventions
that avoid health problems among the elderly, studies were conducted to clarify SAR-
C-F reliability, validity, sensitivity and specificity [12,32,33]. Kim et al. [32] reported
low sensitivity and high specificity in a Korean population. The authors emphasized
that because it is a self-referred questionnaire, the women might have been influen-
ced once they reported more limitations than they are actually able to perform. Woo
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et al. [33] reported sensitivity of 29% and high specificity of 91% among a male po-
pulation. In the same study, the authors found a sensitivity of 8.4% and specificity of
94.9% among female.

Barbosa-Silva et al. [12] suggested a way to improve the SARC-F. They propo-
sed a combination of SARC-F and calf circumference, obtaining a 33.3% to 66.7% im-
provement in sensitivity. Woo et al. [33] found an area under the curve representing
0.63 to 0.76 when they compared SARC-F with the agreed groups about sarcopenia. In
this study, the area under the curve was 0.70.

This study was limited. First, due to the self-managed nature of the SARC-F
questionnaire, the patients could omit information to be rated in a better muscle
health condition than they really present. Besides, the results might be affected by
cognitive difficulties. Secondly, the ideal instrument to evaluate the body lean mass
is the densitometer. However, in the current study, the anthropometric equation pro-
posed by Baumgartner et al.[18] was used because there was no access to the densi-
tometer.

Conclusion

The current study found good sensitivity and specificity on the SARC-F ins-
trument giving knowledge on the importance of muscle health and leading to using
simple and effective screening instruments to allow the elaboration of prevention
and rehabilitation providing potential benefits to elderly health. This highlights the
potential clinical use of this instrument and increases the current comprehension of
SARC-F as a reproducible and reliable technique to track sarcopenia.

Our data support the SARC-F use as a screening tool that may be used in
community environments as a quick screening instrument. Because it is an easy
application tool, it has become an important option when it comes to public health
and may be used when more complex diagnosis equipment is lacking or when its use
is recommended.
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