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Older People II. Se realizé un andlisis descriptivo, con test X2 de Pearson y la regresion logistica
binomial. Resultados: Se evaluaron 316 ancianos y se observo una prevalencia de 13,6% de sarco-
penia. En la regresion logistica, se atisbo una asociacion significativa entre la sarcopenia y el sexo
femenino (OR = 0,41; IC 95%: 0,18 - 0,95); franja de edad >80 afios (OR = 3,25; IC 95%: 1,19-8,90);
autopercepcion de salud empeorada o incierta (OR = 0,24; IC 95%: 0,08-0,70); bajo peso (OR = 6,39;
IC 95%: 2,69-15,18); y riesgo nutricional (OR = 3,83; IC 95%: 1,62-9,06). Conclusiones: Se observo
prevalencia significativa de sarcopenia entre los adultos mayores acompafiados en la APS, destacando
la importancia de evaluar grupos especificos que presentaron un mayor riesgo. Estos hallazgos resal-
tan la importancia de intervenciones para prevencion y manejo de la sarcopenia, particularmente en
la poblacién anciana.

Palabras clave: Sarcopenia; Adulto Mayor; Envejecimiento; Atencion Primaria en Salud.

Resumo

Objetivo: Determinar a prevaléncia de sarcopenia e verificar a associacdo desse desfecho
com fatores sociodemograficas e de saude, em idosos comunitarios da Atengdo Primaria a
Saude (APS). Métodos: Estudo transversal com amostra representativa de pessoas idosas
assistidas pela APS e residentes em domicilios particulares em um municipio do Nordeste
brasileiro. Foram coletadas variaveis antropométricas (musculo adutor do polegar, circunfe-
réncia da panturrilha e indice de massa corporal) e como ferramenta de avaliagdo global foi
utilizado um questionario codificado, onde foram obtidas informacdes sociodemograficas e
dados de satude. O desfecho foi a sarcopenia identificada segundo os critérios do European
Working Group on Sarcopenia in Older People II. Foi realizada analise descritiva, com teste
Qui-quadrado de Pearson e a regressdo logistica binomial. Resultados: Foram avaliados
316 idosos e observada uma prevaléncia de 13,6% de sarcopenia. Na regressao logistica,
observou-se associagao significativa entre a sarcopenia e o sexo feminino (OR = 0,41; IC
95%: 0,18 - 0,95); faixa etaria >80 anos (OR = 3,25; IC 95%: 1,19-8,90); auto percepcao
de saude pior ou incerta (OR = 0,24; IC 95%: 0,08-0,70); baixo peso (OR = 6,39; IC 95%:
2,69-15,18); e risco nutricional (OR = 3,83; IC 95%: 1,62-9,06). Conclusdes: Observou-
-se prevaléncia significativa de sarcopenia entre as pessoas idosas acompanhadas na APS,
destacando a importancia de avaliar grupos especificos que apresentaram maior risco. Estes
achados ressaltam a importancia de intervengdes para prevengdo e manejo da sarcopenia,
particularmente na populagao idosa.

Palavras-chave: Sarcopenia; Idoso; Envelhecimento; Atengdo Primaria a Saude;

means loss (3,4).

Introduction
Currently, this disorder is characterized by a progressi-

The human aging process brings with it a series of phy-
siological, anatomical, structural and metabolic chan-
ges. Among these changes, there is a change in body
composition, with emphasis on the decrease in muscle
mass (1,2). This reduction, however, is not necessarily
related to a pathological process, except in more se-
rious conditions, in which it can be defined as sarco-
penia. The origin of the expression has its etymology
in Greek, whose term “sark” means flesh and “penia”

ve and widespread decline in muscle strength and mass,
associated with an increased risk of adverse outcomes
(5,6). Sarcopenia can be primary, characterized by
aging-related muscle loss, leading to decreased stren-
gth and muscle mass, contributing to negative health
consequences, affecting mobility, balance, physical
performance and quality of life in elderly people, or
secondary sarcopenia, which may arise from pathologi-
cal conditions unrelated to aging (7). However, primary
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sarcopenia is not an inevitable consequence of aging,
therefore, it can be both prevented and treated (4).

The identification of sarcopenia associated with the
aging process depends on the instrument used for its
identification, which varies according to the equip-
ment, techniques and cutoff points used. In view of the-
se variations, a systematic review including 263 studies
conducted worldwide, with more than 600 thousand
participants, presented the global prevalence of sarco-
penia in older adults ranging from 0.2% to 86.5% (8).
Aspects such as the local scenario also contribute to the
discrepancies between the values, since lower-income
countries tend to have less favorable health conditions
(9). Considering the factors that may be associated with
sarcopenia, the literature has shown that age, marital
status, functional dependence, low weight, malnutri-
tion and risk of malnutrition, in addition to the presence
of diseases, are aspects that are related to the outcome
in community-dwelling older adults (10).

In this sense, in addition to knowing the prevalence of
sarcopenia, it is necessary to identify aspects that may
establish a relationship with the outcome, in order to
enable early detection and intervention of the problem.
Understanding this scenario is relevant in the popula-
tion studied, especially due to the role played by redu-
ced strength and muscle mass as predictors of functio-
nal disability and death in older adults (11).

Thus, considering the scenario involving the increa-
se in global population aging, as well as the impacts
that sarcopenia can have on the health and functiona-
lity of older adults, it is imperative to understand how
this condition manifests itself in this population group,
especially among those older adults monitored by mul-
tidisciplinary Primary Health Care (PHC) teams. Iden-
tifying factors that may be related to sarcopenia, favo-
ring the anticipation of interventions, can contribute to
aging with a better quality of life.

Objectives

To determine the prevalence of sarcopenia and verify
the association of this outcome with sociodemographic
and health factors in community-dwelling older adults
in Primary Health Care (PHC).

Materials and Methods

Sarcopenia and associated factors in older adults in Primary
Health Care: a cross-sectional study in the Brazilian Northeast

This study was conducted following the guidelines of
the STROBE (Strengthening the Reporting of Obser-
vational Studies in Epidemiology) guidelines, which
provide recommendations for enhancing the quality of
observational study reporting, in order to ensure trans-
parency and quality of the study (12). Therefore, this
is a cross-sectional, quantitative study conducted with
older adults from the city of Barreiras, Bahia, Brazil.
This city is located in the Northeast region of the coun-
try and has an estimated population of 159,000 inhabi-
tants (13).

The study was carried out within the scope of the
PHC, with older adults (60 years or older), registered
in 23 Family Health Strategy (ESF) teams of the stu-
died municipality, during the data collection period
(2017/2018). The total older population at the time
was 7,449 older adults, of which 3,541 were male and
3,908 were female; however, 4,828 older people were
identified as being served by the existing ESF (eSF)
teams (14). Thus, the sample calculation used a power
of 95%, a sampling error of 5%, and a probability of
the event of 50%, since the initial project from which
this study originated did not present a single outcome,
resulting in 356 individuals and ensuring the represen-
tativeness of the sample.

Stratified sampling was performed with proportional
allocation by eSF, followed by simple random sam-
pling. The steps for calculating and selecting the sam-
ple, including the drawing of participants by stratum,
were carried out with the help of the OpenEpi softwa-
re, version 3, an open source calculator, and Microsoft
Office Excel.

Older adults, without gender restrictions, living in pri-
vate homes in the urban perimeter of the city of Barrei-
ras, selected by lottery and who agreed to participate in
the research by signing or fingerprinting the ICF were
included in the study.

Older adults who had functional and/or cognitive disa-
bilities that could compromise or make it impossible
to apply the questionnaires and other assessments were
excluded from the study, as well as those who lived
in Long-Term Care Facilities for Older Adults (LTCF),
were hospitalized during the data collection period, had
some restriction on performing the bioelectrical impe-
dance test or other collection procedure, as well as tho-
se who refused to participate in the research.
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The data for this study were collected by a trained team
and standardized collection techniques were previous-
ly applied. The collection procedures were carried out
at the Family Health Units (FHU) of the municipality,
after an alignment meeting with the Community Health
Agents (CHAS). To recruit the participants, the selected
older adults received an initial visit from the CHAs to
deliver the invitations, schedule the interviews and ex-
plain the research procedures.

As a global assessment tool, a previously coded ques-
tionnaire was used, through which information related
to sociodemographic characteristics and health data
was obtained. The global assessment questionnaire
was used to obtain information related to sociodemo-
graphic characteristics, namely: sex (male or female),
age group (60 to 79 years or 80 or older), race/color
(white and other or black and brown), education (less
than 4 years or 4 years or more), marital status (with
or without a partner). Health and lifestyle assessment
variables were also obtained: medication use (less than
3 per day or 3 or more per day), alcohol consumption
(yes or no), and smoking (yes or no).

To identify sarcopenia (outcome variable), parameters
from the European Consensus on Sarcopenia - Euro-
pean Working Group on Sarcopenia in Older People
(EWGSOP) II were used, whose classification is divi-
ded into: probable sarcopenia, sarcopenia and severe
sarcopenia (15). However, for this investigation, older
adults diagnosed with sarcopenia were considered, re-
gardless of severity.

In this study, according to the Nutritional Therapy Gui-
delines for Aging of the Brazilian Society of Parenteral
and Enteral Nutrition (SBNPE/BRASPEN), the Hand-
grip Strength (HGS) method was used to identify pro-
bable sarcopenia, which assesses muscle strength, and
to confirm sarcopenia, the assessment of muscle mass
was incorporated by measuring the calf circumference
(CO) (6).

The HGS measurement was performed using a Sachan
Model SH5001 hydraulic hand dynamometer (Sachan
Corporation, 973, Yangdeok-Dong, Masan 630-728,
Korea), set to the second position of the handle, accor-
ding to the guidelines of the American Society of Hand
Therapists (ASHT) (16). Two measurements were
performed on each hand and the one with the highest
value was identified. The cutoff points considered for
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determining low HGS were those proposed by SBNPE/
BRASPEN for the Brazilian population (6).

Calf circumference (CC) was measured with the indi-
vidual seated, in the position closest to the end of the
chair, with the feet slightly apart and fixed on the floor
and the leg forming a 90° angle (17). Using an inelastic
measuring tape, graduated in millimeters, positioned
at the maximum circumference of the calf, recording
the measurement in centimeters. The cutoff points used
were 34 cm for men and 33 cm for women (18).

Regarding the independent variables, anthropometric
data, and food security, nutritional, and health status in-
dicators were collected. For anthropometric variables,
the Body Mass Index (BMI) was calculated from wei-
ght measurement and height estimated by knee height
(19). Weight was measured using a portable digital sca-
le, Lider (Lider Balangas, Aracatuba, Sao Paulo, Bra-
zil), model P200M, without a column, with a capacity
0of 200 kg and accuracy of 0.1 kg. Height was estimated
based on knee height (KH) (19), using a wooden pedia-
tric anthropometric ruler (infantometer) with an accura-
cy of 0.5 cm, Taylor (Sdo Paulo, Brazil). To standardize
height measurement, the value was estimated, consi-
dering that some older adults had limitations for direct
measurement. The cutoff points proposed by PAHO
(20) were considered for BMI classification. The pha-
se angle (PA) was obtained using segmental, octopolar
Bioelectrical Impedance Analysis (BIA) (InBody Co.,
Ltd. InBody Bldg, Gangnam-gu, Seoul, Korea), model
S10. The PA was obtained by the formula Reactance
(Xc)/Resistance (R) x 180°/x, and transformed into the
standardized PA (SPA): (measured PA — mean PA (for
age and sex) / Standard Deviation). The cutoff point
used was —1.65, corresponding to the fifth percentile
for the healthy Brazilian population (21, 22).

For the food and nutritional variables, the Food Se-
curity (FS) situation and nutritional status were used.
FS was analyzed using the Brazilian Food Insecurity
Scale (EBIA) (23). A score was then generated from
the responses, which classifies the households as FS,
mild Food Insecurity (FI), moderate FI and severe FI.
Nutritional status was assessed by the Mini Nutritional
Assessment (MNA), which classified the older adults
as normal or at nutritional risk (24). Arm circumference
(AC), a measurement present in the MNA, was measu-
red using an inelastic tape measure, graduated in mi-
llimeters, following the guidelines of Lohman, Roche,
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Martorell (25).

Finally, information regarding health variables was ob-
tained by measuring the thickness of the adductor polli-
cis muscle (APM) and self-perceived health status. The
APM was measured using a Sanny AD1009C caliper
with a precision of 0.1 mm and a mandibular pressure
of 10 g/mm? (American Medical do Brasil, Sdo Ber-
nardo do Campo, Sao Paulo, Brazil), as recommended
by Lameu et al. (26) and Bragagnolo et al. (27). The
cutoff points used were 13.4 mm for men and women
(27). Self-perceived health was investigated using the
question in the MNA: “Compared to other people of
the same age, how does the patient rate his or her own
health?” The response ranged from 0.0 for worse, 0.5
for “does not know”, 1.0 for “equal” and 2.0 for “bet-
ter” (24).

Data analysis involved descriptive statistics, with a me-
asure of central tendency (simple arithmetic mean) and
a measure of absolute dispersion (standard deviation),
in addition to simple frequency analysis (absolute and
relative). To verify the association between categori-
cal variables, Pearson's chi-square test or Fisher's exact
test were performed, when necessary.

Binary logistic regression was performed with block
entry, presenting the crude and adjusted odds ratios
(OR) and their respective 95% confidence intervals,
with variables that showed association with p<0.20 be-
ing included in the model. The quality of the model fit
was assessed based on the Hosmer-Lemeshow test.

The assumptions regarding the nature of the variables,
such as multicollinearity, absence of outliers and ex-
pected counts greater than five observations for logistic

Sarcopenia and associated factors in older adults in Primary
Health Care: a cross-sectional study in the Brazilian Northeast

regression, were fully met. All analyses were perfor-
med using the Statistical Package for the Social Scien-
ces (SPSS) for Windows version 20.0 software, and
a 5% level of statistical significance was used for all
tests.

The study was analyzed and approved by the Research
Ethics Committee (opinion no. 1,447,361/2016), in ac-
cordance with the standards set forth by the National
Health Council of the Ministry of Health (Resolution
no. 466/12). All study participants participated volun-
tarily and signed or fingerprinted the Informed Consent
Form (ICF).

Results

A total of 316 older adults participated in this study,
with 11.2% of losses in relation to the a priori sample
calculation, related to refusals, non-location or non-at-
tendance of the participant on the collection days. The
a post hoc power calculation was performed, conside-
ring nutritional risk as the main exposure and the pre-
valence of the outcome among those exposed of 24.1%,
maintaining the sample power greater than 95%.

There was a predominance of females (61.7%) and the
overall mean age was 70.4 years (+7.3). Demographic
data and general characteristics of the sample are pre-
sented in Table 1. Among the participants, 51.9% de-
clared themselves black or brown, 72.8% had less than
four years of schooling and 51.6% reported having a
partner. The majority of the older adults (87.3%) were
between 60 and 79 years old. According to the EBIA,
25.6% had moderate and severe FI. The prevalence of
the outcome (sarcopenia) in the sample was 13.6%.

Table 1. Characterization of older adults assessed according
to sex. Barreiras, Bahia, Brazil, 2017/2018.

Variable n(%) I\/I(z;/loe)n Fel(l‘l,zl)e n
Race/Color
White and others 152 (48.1) 61(40.1) 91(59.9)
Black/brown 164 (51.9) 60 (36.6) 104 (63.4)
Schooling
> 4 years 86 (27.2) 31(36.0) 55(64.0)
<4 years 230 (72.8) 90(39.1) 140 (60.9)
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Marital Status

With a partner 163 (51.6) 84 (51.5) 79 (48.5)
Without a partner 153 (48.4) 37(24.2) 116 (75.8)
Age group (years)

60 —79 276 (87.3) 102 (37.0) 174 (63.0)
80 or older 40 (12.7) 19(47.5) 21(52.5)
Food Security

FS and mild FI 235(74.4) 99 (42.1) 136(57.9)
lﬁ"deme Flandsevere g1 956) 22272) 59(72.8)
APM

Without low APM 91 (28.8) 57(62.6) 34(37.4)
With low APM 225(71.2) 64 (28.4) 161 (71.6)
BMI

Without underweight 208 (65.8) 73 (35.1) 135(64.9)
With underweight 108 (34.2) 48 (44.4) 60 (55.6)
Nutritional Status

Normal 204 (64.6) 89 (43.6) 115 (56.4)
Nutritional risk 112 (35.4) 32(28.6) 80(71.4)
Self-perceived health

Same or better 230 (72.8) 95(41.3) 135(58.7)
Worse or unsure 86 (27.2) 26(30.2) 60 (69.8)
Quantity of medica-

tions

<3 165 (52.2) 75 (45.5) 90 (54.5)
>3 151 (47.8) 46 (30.5) 105 (69.5)
Alcohol consumption

No 272 (86.1) 94 (34.6) 178 (65.4)
Yes 44 (13.9) 27(61.4) 17(38.6)
Smoking

No 282 (89.2) 104 (36.9) 178 (63.1)
Yes 34(10.8) 17(50.0) 17(50.0)
Standardized phase

angle

SPA > -1.65° 269 (85.1) 101(37.5) 168 (62.5)
SPA <-1.65° 47 (14.9) 20(42.6) 27(57.4)
Sarcopenia

Without sarcopenia 273 (86.4) 98 (35.9) 175 (64.1)
With sarcopenia 43 (13.6) 23 (53.5) 20 (46.5)

FS: Food Security; FI: Food Insecurity; APM: Adductor Pol-
licis Muscle; BMI: Body Mass Index; SPA: Standardized
Phase Angle

Source: Prepared by the authors.
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Table 2 presents the assessment of the association be-
tween sarcopenia and the study variables. An asso-
ciation between sarcopenia and sex, age group, BMI,
MNA and self-perceived health was observed (p <

Sarcopenia and associated factors in older adults in Primary
Health Care: a cross-sectional study in the Brazilian Northeast

0.05). However, for inclusion in the logistic regression
model, the variables race/color, education and APM
were also considered (p < 0.2).

Table 2: Bivariate analysis of older adults assessed
according to the presence or absence of sarcopenia.
Barreiras, Bahia, Brazil, 2017/2018.

Malen Femalen

Variable n(%) (%) (%)
Race/Color
White and others 152 (48.1) 61(40.1) 91(59.9)
Black/brown 164 (51.9) 60 (36.6) 104 (63.4)
Schooling
> 4 years 86 (27.2) 31(36.0) 55(64.0)
<4 years 230 (72.8) 90(39.1) 140 (60.9)
Marital Status
With a partner 163 (51.6) 84 (51.5) 79 (48.5)
Without a partner 153 (48.4) 37 (24.2) 116(75.8)
Age group (years)
60—79 276 (87.3) 102 (37.0) 174 (63.0)
80 or older 40 (12.7) 19 (47.5) 21 (52.5)
Food Security
FS and mild FI 235(74.4) 99 (42.1) 136(57.9)
g{"derm Flandsevere ¢ 556) 220272) 59 (72.8)
APM
Without low APM 91 (28.8) 57(62.6) 34(37.4)
With low APM 225(71.2) 64 (28.4) 161 (71.6)
BMI
Without underweight 208 (65.8) 73 (35.1) 135(64.9)
With underweight 108 (34.2) 48 (44.4) 60 (55.6)
Nutritional Status
Normal 204 (64.6) 89 (43.6) 115 (56.4)
Nutritional risk 112 (35.4) 32(28.6) 80(71.4)
Self-perceived health
Same or better 230 (72.8) 95(41.3) 135(58.7)
Worse or unsure 86 (27.2) 26(30.2) 60 (69.8)
Quantity of medica-
tions
<3 165 (52.2) 75(45.5) 90 (54.5)
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>3 151 (47.8) 46 (30.5) 105 (69.5)
Alcohol consumption

No 272 (86.1) 94 (34.6) 178 (65.4)
Yes 44 (13.9) 27(61.4) 17(38.6)
Smoking

No 282 (89.2) 104 (36.9) 178 (63.1)
Yes 34 (10.8) 17(50.0) 17(50.0)
Standardized phase

angle

SPA > -1.65° 269 (85.1) 101(37.5) 168 (62.5)
SPA < -1.65° 47 (14.9) 20 (42.6) 27(57.4)
Sarcopenia

Without sarcopenia 273 (86.4) 98 (35.9) 175 (64.1)
With sarcopenia 43 (13.6) 23(53.5) 20(46.5)

FS: Food Security; FI: Food Insecurity; APM: Ad-
ductor Pollicis Muscle; BMI: Body Mass Index;
SPA: Standardized Phase Angle

* Pearson's Chi-square test: p < 0.05.

** Pearson's Chi-square test: p < 0.20

*** Fisher's Exact Test.

Source: Prepared by the authors.

Regarding the binary logistic regression performed,
three models were proposed to evaluate the association
between sarcopenia and the factors studied that presen-
ted a p-value <0.20 in the bivariate analysis. The va-
riables were grouped in each model according to their
characteristics, with model I consisting of sex, age
group, schooling level and race/color. Model II inclu-
ded, in addition to the previous variables, self-percep-
tion of health and model III also included BMI, MNA
and APM.

In the final model, a significant association was obser-
ved between sarcopenia and female gender (OR = 0.41;
95% CI: 0.18 - 0.95); age group over 80 years (OR =
3.25; 95% CI: 1.19-8.90); worse or uncertain self-per-
ception of health (OR = 0.24; 95% CI: 0.08-0.70); low
weight according to BMI (OR = 6.39; 95% CI: 2.69-
15.18); and nutritional risk (OR = 3.83; 95% CI: 1.62-
9.06). Table 3 presents the results of the three binary
logistic regression models.
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Table 3: Binary logistic regression models predicting the association between sarcopenia and associated factors in the

older adults evaluated. Barreiras, Bahia, Brazil, 2017/2018.

Model 1 Model 11 Model III (%)
Variables
OR (95% CI) OR (95% CI) OR (95% CI)
Sex
0.51(0.26-0.99)* 0.54 (0.27-1.05) 0.41(0.18-0.95)
(Female)
Age group
3.81 (1.75-8.29)* 3.26 (1.47-7.23)* 3.25(1.19-8.90)*
(80 or older)
Schooling
1.61 (0.69-3.72) 1.80 (0.75-4.06) 1.44 (0.56-3.71)
(<4 years)
Race/color
0.58 (0.29-1.15) 0.57 (0.29-1.13) 0.48 (0.22-1.05)
(Black/brown)

Self-perception of health
(Worse or unsure)

BMI

(With underweight)
Nutritional status
(Nutritional risk

APM

(With low APM)

0.47 (0.18-1.21) 0.24 (0.08-0.70)*
6.39 (2.69-15.18)*
3.83 (1.62-9.06)*

1.33 (0.48-3.63)

BMI: Body Mass Index; APM: Adductor Pollicis Muscle; OR: Odds Ratio; CI: Confidence Interval.

#p< 0.05.

Hosmer-Lemeshow test: p = 0.852 (model I); p = 0.567 (model II); p = 0.840 (model III).

Source: Prepared by the authors

Discussion

In the present study, the prevalence of sarcopenia was
13%, which is significant given the relevance of this
outcome for the older population. This result should
be interpreted as a warning sign, since the presence of
sarcopenia can lead to significant impairments in the
functionality of people at this stage of life. HGS as a
measure of muscle strength and CC as a measure of
the amount of muscle mass were the indicators used
to identify this outcome, which showed a slight predo-
minance in males. Among the variables studied in this
investigation with community-dwelling older adults
from PHC, the following were associated with sarco-
penia: sex, age group, nutritional status according to
BMI and MNA, and self-perceived health.

Studies on the prevalence of sarcopenia have shown
different results in the literature, both in Brazil and in
other countries, and this fact may be associated with
the heterogeneous characteristics of the samples stu-
died. In older Brazilians, the prevalence of sarcopenia

ranged from 4.8% to 62% (28). In the United States, in
people over 50 years of age, this prevalence was 15.7%
(29). Results of a review on the global prevalence of
sarcopenia indicated a range of 10 to 27% (8). Different
protocols were used to identify the outcome, with diffe-
rent techniques and interpretations of reference values,
producing this variation in prevalence (30).

Considering the results obtained, it was possible to
compare them with other findings in the literature, es-
pecially studies with samples whose context presented
similar characteristics in relation to the studied popu-
lation. In a cross-sectional study, carried out with 280
community-dwelling older adults from a municipality
in the Northeast, sarcopenia was classified according to
EWGSOP I and II, and the prevalence identified was
12.2% and 7.9%, respectively (31). The small differen-
ces found between the investigations can be attributed
to the different strategies used to identify sarcopenia.
In another study, conducted with 258 older individuals
from a city in the southern region of Brazil, a preva-
lence of 55.8% of sarcopenia was observed (32). Even
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though some methods similar to those used in the pre-
sent study for assessment and diagnosis were used, it
is noteworthy that the prevalence is higher than that
found in this study. Such discrepancies can be explai-
ned by the fact that the aforementioned study used a
sample with a specific cut, which may have contributed
to an overestimation of the findings. Furthermore, it is
a region of Brazil with a higher life expectancy and
where the average age of the sample was higher, both
among men and women.

The variability observed among studies already con-
ducted was also highlighted in a review study on the
prevalence of sarcopenic older adults, including data
from 26 countries (33). The data from the aforemen-
tioned study showed a prevalence of sarcopenia ran-
ging from 4.6% to 22.1%. In addition to the points al-
ready raised, aspects such as differences between local
contexts, investments in health and disease prevention
among older adults, as well as the difficulties in esta-
blishing a standardized and specific definition for sar-
copenia, may influence the fluctuation of results, which
is not capable of minimizing the relevance of the pro-
blem, even in situations of lesser occurrence.

Another important result obtained in the present study
concerns the factors associated with sarcopenia, inclu-
ding gender. As mentioned, there was a higher occurren-
ce of sarcopenia among older males in the sample eva-
luated. A study conducted in the United States with 274
men and 493 women also observed a higher frequency
among men (19.0%) compared to women (13.0%) (34).
It is important to mention that the presence or absence
of sarcopenia was determined by means of dual-energy
absorptiometry (DXA), a highly accurate and detailed
tool for assessing body composition. However, despi-
te the difference in the methodology used, the present
study obtained similar results regarding the occurrence
of the outcome. In the same direction, in a study carried
out in Ceard, northeastern Brazil, a higher frequency
of sarcopenia was also observed among men (35). The
predominance of sarcopenia observed in males in both
studies may be attributed to the more pronounced de-
cline in strength and muscle mass among men compa-
red to women in older people, despite a greater average
reserve during adulthood (36).

This study also demonstrated that sarcopenia is as-
sociated with older age, specifically in the age group
of 80 years or older. In a study conducted with older
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adults in the United States, it was observed that the pre-
valence of sarcopenia was higher than 50% in people
over 80 years of age (1). Age is an aspect that appears
as a modifying factor in muscle strength, since, espe-
cially among older adults, a more significant reduction
is observed (37). A review study, focusing on updating
the subject of sarcopenia, reinforces that the prevalence
of this condition, in fact, increases with age; however,
there may be variation, depending on the reference va-
lues and other diagnostic criteria used (38).

BMI was another aspect associated with sarcopenia.
Underweight individuals were approximately six times
more likely to have sarcopenia than those who were not
considered underweight. Study conducted with com-
munity-dwelling older adults in southeastern region of
Brazil also found that underweight older individuals
were more likely to be sarcopenic (39).

The overall nutritional status of older adults and its re-
lationship with greater susceptibility to sarcopenia may
be a result of physiological, metabolic and functional
changes, such as a possible reduction in taste and smell
sensitivity, decreased digestive capacity, cognitive im-
pairment, among other aspects that may compromise
food intake (31). Often, the FI condition may be the
scenario for this impaired nutritional status, both due
to difficulties in accessing and consuming important
foods (40). Thus, nutritional deficiencies may also be
present, since there may be a reduction in the consump-
tion and use of macro and micronutrients, which direct-
ly reflects on the individual's general health, making
them more vulnerable to sarcopenia (41).

In this sense, nutritional risk, identified by the MNA,
and sarcopenia were also shown to be related in the
present study, a situation that can have a significant im-
pact on the health of older adults. In a study in Brazil, it
was observed that older people with malnutrition have
a greater chance of having sarcopenia, compared to eu-
trophic older people (11). Another study that analyzed
the relationship between sarcopenia and nutritional sta-
tus in Portuguese community-dwelling older adults ob-
served that sarcopenic older people were more likely to
develop malnutrition or be at risk for malnutrition (42).
It is noted that there is a concentration of studies on the
general nutritional status and the presence of sarcope-
nia among institutionalized older people, and this fact
may be associated with the greater health vulnerability
of these individuals when compared to older adults in
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the community (43).

Regarding the aspects associated with the presence of
sarcopenia in this study, people who perceived their
health as worse or did not know how to respond were
less likely to have sarcopenia. Although self-perception
of health represents an important indicator of well-be-
ing and can assess the needs of an older adults, this
fact was not noted in this study (44). In a study carried
out in a municipality in the South of Brazil, attended
at the PHC, it was observed that sarcopenia, combined
with a sedentary lifestyle and pathologies, corroborate
a negative self-perception of health, directly affecting
the quality of life of the older person (45). The same
study observed that among sarcopenic older adults, the
majority considered their health to be average or poor.
This self-assessment can be justified by the fact that
the outcome variable can be associated with reduced
mobility and cognitive impairment. However, negative
self-perception of health can become a motivating fac-
tor for preventive behaviors and seeking care.

In general, this study identified the prevalence of sarco-
penia among older adults in PHC and had as a positive
aspect the sampling process carried out. It was a sam-
ple calculated a priori to ensure its representativeness
and whose selection of individuals was carried out ba-
sed on stratification by eSF and subsequent drawing.
Although the sample had some missing data, a post hoc
power calculation showed no compromise in the statis-
tical tests. The interest of the research in working with
community-dwelling older individuals served in PHC
allows greater heterogeneity of individuals, in different
clinical conditions and socioeconomic levels, which
can contribute to improving the quality of life and heal-
th of this population. In addition, important aspects
were determined for the elaboration of the regression
models, such as the grouping of variables according to
their characteristics, the use of the resource of imputa-
tion of missing or inconsistent data, as well as all the
assumptions for performing the appropriate statistical
tests were met.

However, some limitations need to be mentioned, such
as the exclusion of older adults with severe physical
and/or cognitive disabilities that could compromise
data collection. This fact can lead to bias in the results,
as well as the exclusion of individuals living in LTCFs
and hospitalized individuals. In addition, a methodolo-

Sarcopenia and associated factors in older adults in Primary
Health Care: a cross-sectional study in the Brazilian Northeast

gical choice that can be understood as a limitation is the
cross-sectional design, related to reverse causality and
possible confusion that are not justified due to the de-
sign used. The application of anthropometry for muscle
mass quantification can also be considered a limitation,
emphasizing the need for future studies that incorpo-
rate assessment through Dual-energy X-ray Absorptio-
metry (DXA). Another limitation of this study is the
time interval between data collection and publication.
Nevertheless, the findings remain valid in addressing
the research question, as they reflect trends and patterns
that retain relevance.

Conclusion

This study identified a high prevalence of sarcopenia
among older adults in primary care, given the magnitu-
de of the repercussions that such a condition can have
on this population group. This research suggests a sig-
nificant association between sarcopenia and sex, age
group, nutritional status (assessed by BMI and MNA),
and self-rated health. Sarcopenia represents a major
public health challenge in older populations, especia-
Ily in vulnerable socioeconomic contexts, such as tho-
se present in low- and middle-income Latin American
countries. Early recognition of this condition becomes
essential to prevent associated complications, such as
falls, frailty and functional dependence. In this way,
multidisciplinary monitoring in PHC plays a strategic
role, integrating different knowledge and practices to
promote healthy aging. In this sense, it is essential to
consider actions to promote health and prevent disea-
ses, knowing the prevalence of the outcome and acting
on the possible determinants, seeking to ensure a better
quality of life for the studied population, through the
expansion of social and health policies.

It is important to highlight the importance of carrying
out new studies, based on the results found, which can
understand the contribution of each variable studied in
the sarcopenia process, in order to better understand
the relationships evidenced and allow for the design of
effective strategies for community health intervention.

Conflict of interest

The authors declare that there is no conflict of interest
related to the article.

Rev. cienc. cuidad. 2024,21(3):9-22



Revista Sena Pereira Maria Luiza Amorim, Souza Ramos Yasmim, Borges dos
0 Santos Pereira Débora , Queiroz Pereira Marlus Henrique

Scientific Journal of Nursing

References

1. Takla M, Mele M, Takla T. Anatomical and Physiological Changes in Aging. En: Gourkanti B, Chaudhry D,
Gratz I, Trivedi K, Pukenas E. Geriatric Anesthesia: A Practical Guide, 10. Sharjah: Bentham Science Publi-
shers; 2024.p.10-22. https://doi.org/10.2174/97898152388771240101

2. Lima TRL, Silva AM, Santos MD, Silva DM, Lima LS, Silva BG. Handgrip strength and pulmonary disease
in the elderly: what is the link?. Aging Dis. 2019; 10(5):1109-1129. https://doi.org/10.14336/AD.2018.1226

3. Aslam MA, Ma EB, Huh JY. Pathophysiology of sarcopenia: genetic factors and their interplay with environ-
mental factors. Metabolism. 2023;149, 155711. https://doi.org/10.1016/].metabol.2023.155711

4. Evans WJ, Guralnik J, Cawthon P, Appleby, Landi F, Clarke L, et al. Sarcopenia: no consensus, no diagnostic
criteria, and no approved indication— How did we get here?. GeroScience. 2024; 46(1): 183—190. https://doi.
org/10.1007/s11357-023-01016-9

5. Cruz-Jentoft AJ, Sayer AA. Sarcopenia. Lancet. 2019; 393(10191):2636-2646. https://doi.org/10.1016/S0140-
6736(19)31138-9

6. Gongalves TIM, Horie LM, Bailer MC, Barbosa-Silva TG, Barrére APN, Barreto PA, et al. Diretriz BRAS-
PEN de terapia nutricional do envelhecimento. Braspen J. [internet] 2019 [cited April 10, 2024]; 34(3). Avai-
lable at: https://www.sbnpe.org.br/_files/ugd/a8daef 13e9ef81b44e4f66be32ec79c¢4b0fbab.pdf

7. Prajapati P, Kumar A, Chaudary R, Mangrulkar S, Arya M, Kuswaha S. A Comprehensive Review of Essen-
tial Aspects of Molecular Pathophysiological Mechanisms with Emerging Interventions for Sarcopenia in
Older People. Curr Mol Pharmacol. 2023; 17: e080323214478. https://doi.org/10.2174/1874467216666230
308142137

8. Ptermann-Rocha F, Balntzi V, Gray VR, Lara J, Ho FK, Pell JP, et al. Global prevalence of sarcopenia: a sys-
tematic review and meta-analysis. J Cachexia Sarcopenia Muscle. 2022; 13(1):86-99. https://doi.org/10.1002/

jcsm. 12783

9. Pereira MLAS, Pereira MHQ, Santos MP, Corréa MM, Oliveira ERA de. Prevalence of low handgrip strength
in latin american older adults: a systematic review and meta-analysis. Int J Dev Res. 2022; 12(5): 56034-
56042. https://doi.org/10.37118/ijdr.24445.05.2022

10. Gao Q, Hu K, Yan C, Zhao B, Mei F, Chen F, et al. Associated Factors of Sarcopenia in Community Dwe-
lling Older Adults: A Systematic Review and Meta-Analysis. Nutrients. 2021; 13(12): 4291. https://doi.
org/10.3390/nu131242

11. Alexandre TS, Duarte YAO, Santos JLF, Lebrao ML. Prevalence and associated factors of sarcopenia, dyna-
penia, and sarcodynapenia in community dwelling elderly in Sdo Paulo — SABE Study. Rev Bras Epidemiol.
2019; 21(suppl 2): e180009. https://doi.org/10.1590/1980-549720180009.supl.2.

12. Vandenbroucke JP, von Elm E, Altman DG, Getzsche PC, Mulrow CD, Pocock SJ, et al. Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE): explanation and elaboration. PLoS Med.
2007;4(10):e297. Disponivel em: https://doi.org/10.1371/journal.pmed.0040297

13. Instituto Brasileiro de Geografia e Estatistica. Cidades, Brasil, Bahia, Barreiras. [internet]. Rio de Janeiro.
2022.[ Accessed March 10, 2024]. Available at: https://cidades.ibge.gov.br/brasil/ba/barreiras/panorama

14. Instituto Brasileiro de Geografia e Estatistica. Censo demografico 2010: resultados gerais da amostra [Inter-
net]. Rio de Janeiro: IBGE; 2011. Disponivel em: https://biblioteca.ibge.gov.br/

15. Cruz- Jentoft AJ, Bahat G, Bauer J, Boirie Y, Bruyéere O, Cederholm T, et al. Sarcopenia: revised European
consensus on definition and diagnosis. Age Ageing. 2019; 48(1): 16-31. https://doi.org/10.1093/ageing/afy 169

16. Fess E.E. Grip strength. In: Casanova J.S., editor. Clinical Assessment Recommendations. 2nd ed. Chicago:

Rev. cienc. cuidad. 2024,21(3):9-22


https://doi.org/10.2174/97898152388771240101
https://doi.org/10.14336/AD.2018.1226
https://doi.org/10.1016/j.metabol.2023.155711
https://doi.org/10.1007/s11357-023-01016-9
https://doi.org/10.1007/s11357-023-01016-9
https://doi.org/10.1016/S0140-6736(19)31138-9  
https://doi.org/10.1016/S0140-6736(19)31138-9  
https://www.sbnpe.org.br/_files/ugd/a8daef_13e9ef81b44e4f66be32ec79c4b0fbab.pdf 
https://doi.org/10.2174/1874467216666230308142137
https://doi.org/10.2174/1874467216666230308142137
https://doi.org/10.1002/jcsm.12783
https://doi.org/10.1002/jcsm.12783
https://doi.org/10.37118/ijdr.24445.05.2022
https://doi.org/10.3390/nu131242
https://doi.org/10.3390/nu131242
https://doi.org/10.1590/1980-549720180009.supl.2
https://doi.org/10.1371/journal.pmed.0040297
https://cidades.ibge.gov.br/brasil/ba/barreiras/panorama 
https://biblioteca.ibge.gov.br/
https://doi.org/10.1093/ageing/afy169 

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Revista Sarcopenia and associated factors in older adults in Primary

0 Health Care: a cross-sectional study in the Brazilian Northeast

Scientific Journal of Nursing

American Society of Hand Therapists. 1992. p. 41-45, 163—-177.

World Health Organization. Physical status: the use and interpretation of anthropometry. Report of a WHO
Expert Committee. 1995. (WHO Tech Rep Ser; 854). [Cited April 12, 2024]. Available at: https:/www.
who.int/publications/i/item/9241208546

Barbosa-Silva TG, Bielemann RM, Gonzalez MC, Menezes AMB. Prevalence of sarcopenia among com-
munity-dwelling elderly of a medium-sized South American city: results of the COMO VAI? study. J Ca-
chexia Sarcopenia Muscle. 2016; 7(2):136-43. https://doi.org/10.1002/jcsm.12049

Chumlea WC, Roche AF, Steinbaugh ML. Estimating stature from knee height for persons 60 to 90 years
of age. ] Am Geriatr Soc. 1985; 33(2): 116-120. https://doi.org/10.1111/j.1532-5415.1985.tb02276.x

Organizacion Panamericana de la Salud. Encuesta multicentrica salud bienestar y envejecimiento (SABE)
en América Latina: informe preliminar. [Internet]. Organizacion Panamericana de la Salud; 2002. [Ci-
ted May 30, 2024]. Available at: http://bases.bireme.br/cgibin/wxislind.exe/iah/online/?IsisScript=iah/iah.
xis&src=google&base=LILA CS&lang=p&nextAction=Ink&exprSearch=381614&indexSearch=ID

Barbosa-Silva M, Barros A, Larsson E. Phase angle reference values for Brazilian population. Int J Body
Compos Res. 2008;6(2):67-8.

Pereira MLAS, Pereira MHQ, Teles BKA, Corréa MM, de Oliveira ERA. Associagdo entre forca de
preensao manual e angulo de fase em idosos da Estratégia Saude da Familia: um estudo transversal. Rev
Ciénc Méd Biol. 2023; 22(1):18-23. https://doi.org/10.9771/cmbio.v22i1.52728

de Aratjo ML, de Deus Mendonga R, Pereira SCL, Lopes ACS.. Dimensodes da escala brasileira de in-
segurancga alimentar na atencao primaria a saude. Demetra. 2021; 16; ¢56822. https://doi.org/10.12957/
demetra.2021.56822

Guigoz Y, Vellas B. The Mini Nutritional Assessment (MNA) for grading the nutritional state of elderly
patients: presentation of the MNA, history and validation. Mini nutritional assessment (MNA): Research
and practice in the elderly. 1999; 1:3-12. https://doi.org/10.1159/000062967

Lohman TG, Roche AF, Martorell R. 1988. Anthropometric standardization reference manual. Human Ki-
netics Books, Champaign, IL.

Lameu EB, Gerude MF, Corréa RC, Lima KA. Adductor pollicis muscle: a new anthropometric parameter.
Rev Hosp Clin. 2004; 59(2):57-62. https://doi.org/10.1590/S0041-87812004000200002

Bragagnolo R, Caporossi FS, Dock-Nascimento DB, de Aguilar-Nascimento JE. Espessura do musculo
adutor do polegar: um método rapido e confidvel na avaliacdo nutricional de pacientes cirtrgicos. Rev Col
Bras Cir. 2009; 36(5):371-6. https://doi.org/10.1590/S0100-69912009000500003

da Silva MM, de Araujo MG, da Silva AM, Gongalves DL, de Silva KF, Medeiros LGC, et al. Prevaléncia
de sarcopenia em idosos brasileiros: uma revisao bibliografica. BRASPEN J. 2021; 36(3):314-22. https://
doi.org/10.37111/braspen;.2021.36.3.13

Dai S, Shu D, Meng F, Chen Y, Wang J, Liu X, et al. Higher risk of sarcopenia in older adults with type 2
diabetes: NHANES 1999-2018. Obes Facts. 2023;16(3):237-48. https://doi.org/10.1159/000530241

Fernandes LV, Paiva AEG, Silva ACB, de Castro IC, Santiago AF, de Oliveira EP, et al. Prevalence of sar-
copenia according to EWGSOP1 and EWGSOP?2 in older adults and their associations with unfavorable
health outcomes: a systematic review. Aging Clin Exp Res. 2022; 34(3):505-514. https://doi.org/10.1007/
s40520-021- 01951-7

Lozado YA, Pedreira RBS, Coqueiro RS da, Fernandes MH, Brito TA, Carneiro JAO. Prevaléncia de sar-
copenia e fatores associados utilizando diferentes critérios diagnosticos. Estud Interdiscipl Envelhec. 2022;
27(2):207-29. https://doi.org/10.22456/2316-2171.109263

Rev. cienc. cuidad. 2024,21(3):9-22


https://www.who.int/publications/i/item/9241208546
https://www.who.int/publications/i/item/9241208546
https://doi.org/10.1002/jcsm.12049
https://doi.org/10.1111/j.1532-5415.1985.tb02276.x
http://bases.bireme.br/cgibin/wxislind.exe/iah/online/?IsisScript=iah/iah.xis&src=google&base=LILA CS&lang=p&nextAction=lnk&exprSearch=381614&indexSearch=ID
http://bases.bireme.br/cgibin/wxislind.exe/iah/online/?IsisScript=iah/iah.xis&src=google&base=LILA CS&lang=p&nextAction=lnk&exprSearch=381614&indexSearch=ID
https://doi.org/10.9771/cmbio.v22i1.52728
https://doi.org/10.12957/demetra.2021.56822
https://doi.org/10.12957/demetra.2021.56822
https://doi.org/10.1159/000062967
https://doi.org/10.1590/S0041-87812004000200002
https://doi.org/10.1590/S0100-69912009000500003
https://doi.org/10.37111/braspenj.2021.36.3.13
https://doi.org/10.37111/braspenj.2021.36.3.13
https://doi.org/10.1159/000530241 
https://doi.org/10.1007/s40520-021- 01951-7
https://doi.org/10.1007/s40520-021- 01951-7
https://doi.org/10.22456/2316-2171.109263

32

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Revista Sena Pereira Maria Luiza Amorim, Souza Ramos Yasmim, Borges dos
0 Santos Pereira Débora , Queiroz Pereira Marlus Henrique

Scientific Journal of Nursing

. De Amorim JSC, Da Silva SLA, Viana JU, Trelha CS. Factors associated with the prevalence of sarcopenia
and frailty syndrome in elderly university workers. Arch Gerontol Geriatr. 2019; 82, 172-178. https://doi.
org/10.1016/j.archger.2019.02.002

Mayhew AJ, Amog K, Phillips S, Parise G, McNicholas PD, De Souza RJ, Thabane L, Raina, P. The prevalen-
ce of sarcopenia in community-dwelling older adults, an exploration of differences between studies and within
definitions: a systematic review and meta-analyses. Age ageing. 2019; 48(1), 48-56. https://doi.org/10.1093/

ageing/afy106

Dufour AB, Hannan MT, Murabito JM, Kiel DP, McLean RR. Sarcopenia definitions considering body size
and fat mass are associated with mobility limitations: the Framingham Study. J Gerontol A Biol Sci Med Sci.
2013; 68(2):168-74. https://doi.org/10.1093/gerona/gls109

Rodrigues AAGS, Junior AAP, Borges CL, Soares ES, Lima JWO de. Prevalence of sarcopenia components
and associated socioeconomic factors among older adults living in rural areas in the state of Ceard, Brazil.
Cien Saude Colet. 2023; 28(11):3159-68. https://doi.org/10.1590/1413-812320232811.17642022EN

Miiller DVK, Tavares GMS, Gottliecb MGV. Comparagdo do indice de massa muscular e for¢a muscular de
joelho em idosos através da dinamometria isocinética e teste senta e levanta em 30 segundos. ConScientiae
Saude. 2019; 18(2), 241-248. https://doi.org/10.5585/ConsSaude.v18n2.11460

Larsson L, Degens H, Li M, Salviati L, Lee YI, Thompson W, Kirkland JL, Sandri M. Sarcopenia: aging-re-
lated loss of muscle mass and function. Physiol. Rev. 2019; 99(1); 427-511. https://doi.org/10.1152/phys-
rev.00061.2017

Martinez BP, Camelier FWR, de Santos NGS, da Costa LVM, Neta LGS, Sacramento JM. Rev Pesqui Fisio-
ter. 2021; 11(4):841-51. https://doi.org/10.17267/2238-2704rpf.v4i1.349

Nunes JD, Zacarin JF, Pavarini SC, Zazzetta MS, Orlandi AAS, Orlandi FS. Fatores associados a Sar-
copenia em idosos da comunidade. Fisioter. Pesqui. 2021; 28, 159-165. https://doi.org/10.1590/1809-
2950/20002828022021

Pereira MHQ, Pereira MLAS, Campos GCC, Molina MCB. Food insecurity and nutritional status among
older adults: a systematic review. Nutr. Rev. 2022; 80 (4): 631-644. https://doi.org/10.1093/nutrit/nuab044

Beaudart C, Locquet, M, Touvier M, Reginster JY, Bruyére O. Association between dietary nutrient intake
and sarcopenia in the SarcoPhAge study. Aging Clin Exp Res. 2019; 31: 815-824. https://doi.org/10.1007/
s40520-019-01186-7

Sousa-Santos AR, Afonso C, Borges N, Santos A, Padrao P, Moreira P, et al. Factors associated with sarcope-
nia and undernutrition in older adults. Nutr Diet. 2019; 76( 5): 604-612, 2019. https://doi.org/10.1111/1747-
0080.12542

HuaN, ZhangY, Tan X, LiuL, MoY, Yao X, et al. Nutritional Status and Sarcopenia in Nursing Home Resi-
dents: A Cross-Sectional Study. Int J Environ Res Public Health. 2022; 19(24):17013. https://doi.org/10.3390/
ijerph192417013

De Morais NAR, Viebig RF. Avaliagdo nutricional, qualidade de vida e risco de sarcopenia em idosos frequen-
tadores de instituigdes de assisténcia a infancia de Sao Paulo e Ribeirdo Preto. BRASPEN J. 2020; 35(3):237-
243, https://doi.org/10.37111/braspenj.2020353007

Santos JL, Trennepohl C, Rosa CB, Garces SBB, de Myskiw JC, Costa DH. Impact of sarcopenia, sedenta-
rism and risk of falls in older people’s health self-perception. Fisioter Mov. 2019; 32: €003217. http://doi.
org/10.1590/1980-5918.032.A017

Rev. cienc. cuidad. 2024,21(3):9-22


https://doi.org/10.1016/j.archger.2019.02.002
https://doi.org/10.1016/j.archger.2019.02.002
https://doi.org/10.1093/ageing/afy106
https://doi.org/10.1093/ageing/afy106
https://doi.org/10.1093/gerona/gls109
https://doi.org/10.1590/1413-812320232811.17642022EN
https://doi.org/10.5585/ConsSaude.v18n2.11460
https://doi.org/10.1152/physrev.00061.2017
https://doi.org/10.1152/physrev.00061.2017
https://doi.org/10.17267/2238-2704rpf.v4i1.349
https://doi.org/10.1590/1809-2950/20002828022021
https://doi.org/10.1590/1809-2950/20002828022021
https://doi.org/10.1093/nutrit/nuab044
https://doi.org/10.1007/s40520-019-01186-7
https://doi.org/10.1007/s40520-019-01186-7
https://doi.org/10.1111/1747-0080.12542
https://doi.org/10.1111/1747-0080.12542
https://doi.org/10.3390/ ijerph192417013
https://doi.org/10.3390/ ijerph192417013
https://doi.org/10.37111/braspenj.2020353007
http://doi.org/10.1590/1980-5918.032.AO17
http://doi.org/10.1590/1980-5918.032.AO17

	_Hlk203075423
	_Hlk196380813
	_Hlk203123243
	_Hlk203124363
	_Hlk203124747
	_Hlk203125195

