Concordance of different criteria for sarcopenia in

community women of age

Concordancia de diférenz‘es critérios de sarcopenia em idosas comunitdarias

Concordancia de distintos criterios de sarcopenia en ancianas comunitarias

Lunara dos Santos Viana', Osmair Gomes de Macedo?, Karla Helena Coelho Vilaca3,

Patricia Azevedo Garcia*

ABSTRACT | The frequency and concordance between
different sarcopenia criteria was assessed in community
women of age. This is a cross-sectional study with
64 women of age, in which muscle mass was determined by
bioelectrical impedance analysis (BIA) and skeletal muscle
index calculation, muscle strength was determined with a
handgrip strength dynamometer, functional capacity was
determined with the tests 7imed Up and Go (TUG) and Sit
to Stand test (STS). This older population was classified
in sarcopenic, pre-sarcopenic, moderate sarcopenic and
severe sarcopenic by using different sarcopenia criteria.
The data were analyzed with use of Chi-square test
and Kappa statistics. The results obtained demonstrated
that 37.5% of the women suffered of low muscle mass,
34.4% of muscle weakness, 3.1% of functional impairment
to stand and walk and 25.9% to sit and raise from the
chair. Considering only muscle mass, 37.5% of the sample
was classified as sarcopenic (moderate or severe) and,
considering the criteria of the European Working Groups
on Sarcopenia in Older People, 15.6% obtained this
classification when assessing functional capacity with TUG
and 22.4% with STS. Concordance between sarcopenia
definitions ranged from moderate to excellent (p<0.001).
Among women with muscle mass integrity (n=40),
30% showed low handgrip strength, 2.5% showed
impairment in TUG and 25.7% in STS. It was concluded
that the women presented high frequency of sarcopenia,
regardless of the criteria used. Moderate to excellent
concordance was observed between the sarcopenia

criteria investigated. Identification of older people with
muscle mass integrity coexisting with muscle weakness
and functional impairment reinforces the importance
of the evaluation of the three parameters in the clinical
scientific setting.

Older People; Sarcopenia; Body Composition;
Strength.

RESUMO | Determinou-se a frequéncia e a concordancia
entre diferentes critérios de sarcopenia em idosas
comunitarias. Trata-se de um estudo transversal com
64 idosas, no qual determinou-se a massa muscular
pela andlise de impedancia bioelétrica (BIA) e calculo
do indice muscular esquelético, a forca muscular foi
determinada pelo dinamdmetro de preensdo palmar, a
capacidade funcional pelos testes Timed Up and Go (TUG)
e Sit to Stand test (STS). Os idosos foram classificados
em Nnao Sarcopénicos, pré-sarcopénicos, sarcopénicos
moderados e graves utilizando diferentes critérios de
sarcopenia. Os dados foram analisados utilizando teste
qui-quadrado e estatistica Kappa. Obteve-se como
resultado que 37,5% das idosas apresentaram baixa massa
muscular, 34,4%, fraqueza muscular, 3,1% apresentaram
incapacidade funcional para levantar e andar e
25,9% para sentar e levantar da cadeira. Considerando
apenas a massa muscular, 375% da amostra foi
classificada como sarcopénica (moderada ou grave) e,
considerando os critérios do European Working Groups
on Sarcopenia in Older People, 15,6% obteve essa
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classificacdo ao avaliar a capacidade funcional com TUG e
22,4% com STS. A concordancia entre as definicdes de sarcopenia
variou de moderada a excelente (p<0,001). Entre as idosas com
integridade da massa muscular (n=40), 30% apresentaram
fraqueza de preensdao palmar, 2,5% incapacidade no TUG e
25,7% no STS. Foi concluido que as idosas apresentaram alta
frequéncia de sarcopenia independentemente do critério
utilizado. Observou-se moderada a excelente concordancia entre
os critérios de sarcopenia investigados. A identificacao de idosos
com integridade da massa muscular coexistindo com fraqueza
muscular e incapacidade funcional reforca a importancia da
avaliacdo dos trés parametros no cenario clinico-cientifico.
ldoso; Sarcopenia; Composicdo Corporal; Forca.

RESUMEN | Se determiné la frecuencia y la concordancia entre
distintos criterios de sarcopenia en ancianas comunitarias.
Se trata de un estudio transversal con 64 ancianas, en el cual
se determind la masa muscular por el andlisis de impedancia
bioeléctrica (BIA) y calculo del indice muscular esquelético,
la fuerza muscular fue determinada por el dinamémetro de
prension palmar, la capacidad funcional por las pruebas Timed
Up and Go (TUG) y Sit to Stand test (STS). Los ancianos
fueron clasificados en no sarcopénicos, pre-sarcopénicos,
sarcopénicos moderados y graves utilizando distintos criterios

INTRODUCTION

'The progressive and extensive loss of muscle mass
that occurs during aging was initially defined as
sarcopenia’. Sarcopenia has been cited as a determining
factor in the decrease of functional capacity, thereby
weakening the older population, making it difficult for
them to carry out daily life activities, increasing the risk
of falls and prolonging hospitalizations?. It is estimated
that, after arriving in their 50s, there is annual loss of
1% in muscle mass, 2% in walking speed and from
1.9 to 5.0% in handgrip strength. This reduction in
muscle mass affects about 20% of women’.

However, although it is currently quite a studied
topic, there is still no widely accepted consensus in the
literature regarding its diagnostic criteria®*’. Although
the presence of sarcopenia may be determined by the
mere evaluation of muscle mass, this measure does
not seem to provide information related to functional
components. At the same time, evaluation of muscle
function has been shown to be a more valuable
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de sarcopenia. Los datos fueron analizados utilizando prueba
chi cuadrada y estadistica Kappa. Se obtuvo como resultado
que el 375% de las ancianas presentaron baja masa muscular,
el 34,4%, debilidad muscular, el 3% presentaron incapacidad
funcional para levantarse y caminar y el 25,9% para sentarse y
levantarse de la silla. Considerando solamente la masa muscular,
el 375% de la muestra fue clasificada como sarcopénica
(moderada o grave) y, considerando los criterios del European
Working Groups on Sarcopenia in Older People, el 15,6%
obtuvo esa clasificacion al evaluar la capacidad funcional con
TUG y el 22,4% con STS. La concordancia entre las definiciones
de sarcopenia varié de moderada a excelente (p<0,001). Entre
las ancianas con integridad de la masa muscular (n=40),
el 30% presentaron debilidad de prension  palmar,
el 2,5% incapacidad en el TUG y el 25,7% en el STS. Fue concluido
que las ancianas presentaron alta frecuencia de sarcopenia
independientemente del criterio utilizado. Se observd moderada
la excelente concordancia entre los criterios de sarcopenia
investigados. La identificacion de ancianos con integridad
de la masa muscular coexistiendo con debilidad muscular e
incapacidad funcional refuerza la importancia de la evaluacion
de los tres parametros en el escenario clinico-cientifico.

Anciano; Sarcopenia; Composicion Corporal;
Fuerza.

predictor of disability and mortality of subjects of age
when compared with the assessment of muscle mass
reduction by itself®. However, the several possibilities
available for determining and classifying sarcopenia
hinder the understanding and identification of the signs
and symptoms involved in this geriatric syndrome*.
Currently, the study of diagnostic criteriafor sarcopenia
has become more discussed®, opposing the identification
of this syndrome that uses exclusively measurement of
muscle mass to the possibility of considering physical-
functional assessments for identification of the older
population with sarcopenia, as well as determining the
severity of the case. Although questioned, the use of only
muscle mass to diagnose sarcopenia allows for functional
evaluations of impaired older population settings and
makes it possible to screen people of age that may have
a higher risk of progressing into moderate and severe
sarcopenia accompanied by functional limitations. Given
this context, the objective of this study was to determine
the frequency and concordance between different
sarcopenia criteria in community women of age.



METHODOLOGY

This is a cross-sectional study performed in the
Laboratory for Functional Human Performance at
Universidade de Brasilia. This study was approved by the
Research Ethics Committee of the State Department
of Health (opinion No. 174/2011), and all participants
signed an informed consent form. The sample was
composed of participants of age in older population
health care programs, selected by convenience.

An older population (> 60 years) of the female sex was
selected, with independent walking in a non-familiar
environment (without need for other people’s assistance,
but allowed to use aid devices) and without cognitive
deficits in the Mini-Mental State Examination’. For
identification of cognitive impairment, cut-off points
used by the multicenter project Frailty in Brazilian
Older People (Rede Fibra) and presented by Neri et al.”:
17 for illiterate, 22 for one to four years, 24 for five to
eight years, and 26 for nine or more years of study. The
following were excluded from this study: older people
unable to perform the evaluation proposals, with severe
sequelae of cerebrovascular accident, and with history of
Parkinson’s disease, Alzheimer’s disease, of amputations
and/or recent fractures in lower limbs.

For sample characterization were collected age,
medicine in continuous use, body mass and height to
calculate body mass index — BMI (BMI= body
mass (kg)/height’ (m?)) and physical activity level. BMI
enabled the identification of the nutritional status of the
older population: underweight (BMI<22kg?), eutrophia
(BMI 22-27kg/m?) or overweight (BMI>27 kg/m?)®.
'The level of physical activity of this older population was
identified with the activity adjusted score (AAS) of the
Human Activity Profile questionnaire (HAP), which
allowed for the classification of the older population in
active (AAS>74), moderately active (AAS 53-74) or
inactive (AAS<53)°.

Muscle mass (kg) was estimated through the
equation proposed and validated by Janssen et al.’’, and
adjusted by height squared for obtaining the skeletal
muscle mass index (SMI) (kg/m?)'*!!. For identification
of muscle mass deficiency, a cut-off point of 6.76kg/m?
from SMI was used”.

For calculating the equation, resistance (in Ohms) was
identified throughbioelectricalimpedanceanalysis(BIA)
(Maltron BF-900, United Kingdom). BIA was
performed onanonconductive surface,in supine position,
with abducted arms and legs (approximately 45°).

The tetrapolar technique was performed by placing two
emitter electrodes — positioned on the dorsal surface
of the hand, the third metacarpal and in the junction
between the second and third metatarsals — and two
receiver electrodes — positioned on the joint line of the
wrist and ankle — that detect the resistance produced by
BIA™.'The volunteers were told to empty their bladders
at least 30 minutes before the assessment and to remove
any metal objects they might possess from the site where
electrodes were placed.

Muscle strength was operationalized by isometric
evaluation of handgrip strength (HS) in kilogram-
force (kgf) evaluated through use of the hydraulic
dynamometer Saehan (Saehan Corporation, Yangdeok-
Dong, Korea). For evaluation, the women were
positioned sitting in a chair with backrest, without
armrests, with hips and knees flexed to 90°, shoulder
in adduction, elbow positioned next to the body and
flexed at 90°, with forearm in neutral position. Three
attempts on calculating the mean were performed.
For identification of low handgrip strength, BMI was
adjusted by sex, using the cut-off points proposed by
Fried et al.® (Table 1).

Table 1. Cut-off points for handgrip strength

Sex BMI HS cut-off point
BMI<23kg/m? HS<17kgf
BMI 231 - 26.0 kg/m? HS<17.3kgf
Female
BMI 26.1 - 29.0 kg/m? HS<18kgf
BMI>29 kg/m 2 HS<21kgf

For evaluation of functional capacity, two clinical
tests were performed: 7Timed Up and Go (TUG) and
Five Times Sit to Stand (STS). The TUG test measured
the time spent (s) on the task of raising from a chair
without hand support after the command “now” of
the evaluator, walk a route of three meters, rotate 180°,
come back and sit again supporting their back in the
backrest. It was oriented that patients executed the test
in the fastest way possible. The results obtained from a
single attempt after familiarization were employed. For
identification of functional impairment in TUG, a cut-
off point of 10 seconds was used'’.

STS was performed in a chair without armrests and
with height of 43 cm. The test started with the volunteer
sitting in the center of the chair, with upright posture, feet
on the floor and arms crossed over the chest, being then
asked to stand up and sit five consecutive times as soon as
possible. The performance of the woman was recorded in
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seconds. For identification of functional impairment in
STS, a cut-off point of 12 seconds was used*.

Criteria for sarcopenia classification

Sarcopenia was identified by using three different
(SMI);
ii) guidelines from the European Working Group on Sarcopenia
in Older People (EWGSOP), using the TUG test to assess

functional capacity; and iii) guidelines of EWGSOP with
use of ST'S test to assess functional capacity.

evaluation criteria: 1) skeletal mass index

Sarcopenia identification considering SMI as the
only parameter was based on the criteria proposed by
Cruz-Jentoft et al.*, that allows for classification in
three stages: absence of sarcopenia (SMI26.76 kg/m?),
moderate sarcopenia (SM1 5.76-6.75 kg/m?) and severe
sarcopenia (SMI<5.75 kg/m?).

Sarcopenia identification

using EWGSOP
guidelines was based on the decrease in muscle mass,
inherently linked to decrease in muscle strength and/or
functional impairment, allowing for classification in
four stages: absence of sarcopenia, pre-sarcopenia
(reduction of muscle mass only); sarcopenia (muscle
mass reduction necessarily related to reduced strength or
functional capacity) and severe sarcopenia (concurrent

functional capacity, muscle mass and strength deficits)*.
Analysis of the data

Difterences in variable distribution among women
of age with and without muscle mass deficiency were
analyzed using the Chi-squared test. Concordance
between classifications according to the three criteria
assessed with  Kappa
Kappa values above 80% were considered as having

investigated was statistic.
excellent concordance, from 60% to 80% as substantial
concordance, 40% to 60% as moderate concordance
and below 40% as weak concordance®. Analyses were
performed on the program Statistical Package for Social

Sciences (SPSS), version 20.0.
RESULTS
Participants characteristics

64 women of age participated in this study
(69.27+5.77 years), the majority being moderately
active (56.3%) and overweight (57.8%) (Table 2).
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In physical and functional assessments, 37.5%
of the women presented decrease in muscle mass
(SM1<6.76kg/m?), 34,4% presented decrease in muscle
strength, 3.1% presented functional impairment in
TUG and 25.9% presented functional impairment in

STS (Table 2).

Table 2. Characteristics of the sample

. Frequency
Variable %) Mean (SD)
Age (years) 64 (100) 69.27 (5.77)
Medicine in continuous use (quantity) = 472 (2.52)
Nutritional status (BMI - kg/m?) 27.79 (5.27)
Thinness 8 (12.5) =
Eutrophia 19 (29.7) -
Overweight 37 (57.8) -
Level of Physical Activity (AAS/HAP) - 72.23 (8.50)
Inactive 2 (31) =
Moderately active 36 (56.3) =
Active 26 (40.6) -
Functional capacity - TUG (s) 64 (100) 7.84 (1.77)
<10 seconds 62 (96.9) -
>10 seconds 230 -
Functional capacity - STS (s) 58 (100) 11.36 (3.01)
<12 seconds 43 (74.) -
>12 seconds 15 (25.9) =
Muscular strength (kgf) 64 (100) 20.51(4.30)
Without disabilities 42 (65.6) -
Muscle weakness 22 (34.4) -
Muscle mass 64 (100) 7.23 (1.07)
SMI>6.76 kg/m? 40 (62.5) -
SMI<6.76 kg/m? 24 (37.5) -

Sarcopenia classifications in sample

Table 3 presents the frequency of moderate or severe
sarcopenia using the assessment criteria of the SMI
(37.5%) and the criteria proposed by the EWGSOP
with TUG (15.6%) and STS (22.4%). Moderate to
observed between the
sarcopenia classifications investigated.

excellent concordance was

Table 3. Frequency of sarcopenia in sample

o EWGSOP EWGSOP
e SMI Criterion .. . o .
Classification % (n) criterion using criterion using
i TUG % (n) AW
AlDFEES ) 62.5 (40) 62.5 (40) 60.4 (35)
sarcopenia
Pre-sarcopenia - 219 (14) 17.2 (10)
Moderate
S— 32.8 (21) 14.0 (9) 17.2 (10)
Severe
S — 4.7 (3) 1.6 (1) 52 (3)

IME and EWGSOP criteria using TUG: Kappa=0.528 (IC 95% 0.412 - 0.644; p<0.001) - moderate
concordance. SMI and EWGSOP criteria using STS: Kappa=0.609 (IC 95% 0.475 - 0.742;
p<0.001) - substantial concordance. EWGSOP criteria using TUG and STS: Kappa=0.849 (IC
95% 0.731 - 0.967; p<0.001) - excellent concordance.



By applying the SMI assessment criteria, among
the 40 women of age classified as non-sarcopenic (= 6
SMI, 76 kg/m?), it was observed that 30% showed low
handgrip strength, 2.5% showed impairment in TUG
and 25.7% in ST'S (Table 4).

Table 4. Distribution of muscle weakness and functional
impairment among people of age with and without low muscle
mass

Muscle mass deficiency

No Yes p-value
Lon hondon No 28 (70) 14 (58.3)
ow handgrip
strength Yes 12 (30) 10 (41.7) 0.418
Total 40 (100) 24 (100)
Functional No 39 (97.5) 23 (95.8)
impairment in Yes 1(2.5) 1(4.2) 0.71
TuG Total 40 (100) 24 (100)
Functional No 26 (74.3) 17 (73.9)
impairment in Yes 9(25.7) 6 (26.1) 0.975
STS Total 35 (100) 23 (100)
DISCUSSION

In this study, when the criterion of exclusive use of
SMI for diagnosis is considered, it was observed that
37.5% of the sample showed reduction in muscle mass,
resulting in a high frequency of moderate (32.8%)
and severe (4.7%) sarcopenia. Previous studies showed
varying frequencies while investigating sarcopenia using
this same criterion>'1%1 Janssen et al.'18 also used BIA
and observed higher prevalence of moderate (59%) and
severe (10%) sarcopenia among women by identifying
SMI deviations from normative values of young adults'!
and prevalence of 9.4% when adjusting SMI to the total
muscle mass by the height squared’®. Now with use of
DEXA (Dual-energy X-ray absorptiometry) for SMI
calculation, Iannuzzi-Sucich, Prestwood and Kenny"
found prevalence of sarcopenia (SMI<5.45 kg/m?) of
22.6% among women between 60 and 80 years.

In this study, 41.7% of the women of age showed
muscle weakness, 4.2% presented limitation during
the activity of stand and walk (TUG) and 26.1%
presented difficulty to raise and sit down quickly with
the concomitant loss of muscle mass. Therefore, when
using EWGSOP criteria to identify sarcopenia, lower
frequencies of moderate and severe sarcopenia were
observed when compared to the frequency by using the
classification where the single criterion was muscle mass.
These differences in frequency of moderate and severe

sarcopenia between the criteria appeared because the
definition proposed by the EWGSOP also identifies a
preclinical stage of sarcopenia, named pre-sarcopenia,
which was significant in this study (17.2 and 21.9%).
This division in diagnostic aims to identify people
of age who exhibit decrease in muscle mass without
other physical-functional deficits and that should be
monitored for having risk of evolving into moderate
and severe sarcopenia®.

Inclusion of this pre-sarcopenia category by the
EWGSOP, associated with the methodological
differences related to the conditions, the stratified
analyses by age group and the research instruments
for functional capacity, contributes to the variation of
frequency of moderate and severe sarcopenia observed
in the literature®??2 Patel et al.?* showed that among
septuagenarians, the prevalence of sarcopenia varies
from 5 to 13%, whereas among octogenarians this

prevalence can vary from 11 to 50%. Lee et al.? used

the guidelines proposed by EWGSOP and found
prevalence of sarcopenia in women of age between
65 and 74 years as being of 1.8%, and 8.2% in women
from 75 to 84 years. Bijlsma et al.*! compared seven
different diagnostic criteria for sarcopenia identification
in people of age by employing various forms of muscle
mass assessment and measuring muscular strength,
attesting variation of 0 to 45% in sarcopenia prevalence.
In this study, the possibility of classifying the older
populations as pre-sarcopenic by the EWGSOP reduced
the concordance of sarcopenia types with this criterion
when using SMI. However, the criteria identified the
absence of sarcopenia in a similar manner. A recent
meta-analysis’ with Brazilians of age reported that
sarcopenia prevalence did not change with the use of
diagnostic criteria recommended by EWGSOP (16%)
or by measuring only muscle mass with DEXA
and Baumgartner’s criteria (17%). In this context,
exceptionally in an older population very debilitated
and unable to perform functional assessments, analysis
of muscle mass as the sole criterion for generically
identifying sarcopenic individuals may be too specific.
It was also reported a higher frequency of
moderate and severe sarcopenia using the STS test for
functional impairment identification when compared
to the TUG. Although Woods et al.* demonstrated

relationship between sarcopenia indicators and
performance in TUG, use of this clinical tool for

screening of sarcopenic people of age still generates
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32324 Cooper et al.?* found no

conflicting reports
association between lean mass and slowness in TUG.
And Salame et al.* did not identify any criterion for
diagnosis of sarcopenia that determined functional
capacity appropriately in TUG. In contrast, use of
evaluation of the ability to sit and raise seems to
present greater relation with low muscle mass, with
non-sarcopenic women executing STS two seconds
faster on average than sarcopenic®. In spite of the
differences in screening of functional impairment
between the two instruments investigated, excellent
concordance (k=0.849) with the criterion of
EWGSOP using TUG and STS was observed.

It is noteworthy that, among the 40 women of
age classified as non-sarcopenic — and therefore with
muscle mass integrity — 30% showed decrease in
muscle strength and 25.7% demonstrated impairment
to stand up and sit down quickly in a chair. Salame
et al.’ also observed that sarcopenic patients showed
low handgrip muscle strength. These findings reinforce
the idea that maintenance of muscle mass does not
prevent strength reductions since they do not maintain
a linear relationship throughout the aging process®.
Around the age of 75, changes in muscle strength
occur 2 to 5 times faster than loss of muscle mass®, the
decrease in muscle mass being responsible for only 5%
of the changes in age-related muscle strength?. Thus,
although sarcopenia can be detected by using tools
that measure body composition, measuring of muscle
mass alone does not necessarily provide information
on related physical-functional deficits®®, requiring
a watchful eye from the part of health professionals
for early intervention. In this context, currently,
several authors consider this criterion simplistic and
recommend investigation of a less limited definition
with higher clinical relevance*®*” that also evaluates the
risk of muscle weakness and functional impairment. In
this way, use of the criterion from EWGSOP, of quick
and easy implementation, contributes as a guideline
for specific clinical practices after the screening of
sarcopenia.

CONCLUSION

This study found a high frequency of sarcopenia
in community women of age and moderate to
excellent concordance between the different criteria
investigated.
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