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ARTICLE INFO  ABSTRACT 
 
 

Introduction: Sarcopenia is a condition related to the human aging process, it is characterized by 
muscle mass, strength and/or function loss. It is associated to several factors, it presents high 
prevalence among the institutionalized elderly. Objective: To verify the prevalence of sarcopenia 
and associated factors in institutionalized elderly. Materials and methods: Cross-sectional 
population-based study that evaluated 479 institutionalized elderly regarding sarcopenia 
(European Working Group on Sarcopenia Older People criteria), socioeconomic variables, 
comorbidities, anthropometric variables, cognitive status (Mini Mental State Examination), 
nutritional status (Mini Nutritional Assessment), fragility (Fried Phenotype) and functional 
capacity (Katz Scale). For statistical analysis were used descriptive statistics, association tests and 
crude and adjusted analysis by the Poisson Regression with robust variance. The level of 
significance was 5%. Results: The sample consisted of 225 elderly, 79.33 ± 9.40 years old, 65.8% 
female. The prevalence of sarcopenia was 44.4% (95.0% severe sarcopenia). Associated factors to 
sarcopenia were longevity, low body mass index, decreased calf circumference and poor 
nutritional status (p≤0.05). Conclusion: Sarcopenia is highly prevalent in institutionalized elderly, 
especially severe type, and is associated with longevity, decreased calf circumference and poor 
nutritional status (thinness and malnutrition). 
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INTRODUCTION 
 

Sarcopenia is an independent clinical condition recognized in 
2016 by Tenth Revision of the International Classification of 
Disease (ICD-10-CM), code M62.84 (Cao & Morley, 2016). It 
is defined by muscle mass loss accompanied by muscle 
strength and/or function loss, sarcopenia potentially 
contributes to disability, frailty and mortality in elderly (Kim, 
Jang, & Lim, 2016). Several outcomes are associated with 
sarcopenia, such as advanced age (Schopf, Allendorf, 
Schwanke, & Gottlieb, 2017), decreased calf circumference 
(Pagotto, Santos, Malaquias, Bachion, & Silveira, 2018), 
presence of chronic diseases (Dovjak, 2016), cognitive decline 
(Chang, Hsu, Wu, Huang, & Han, 2016), malnutrition 
(Eglseer, Eminovic, & Lohrmann, 2016) or functional capacity 
impairment (Yoshimura, Wakabayashi, Bise, & Tanoue, 
2018). Prevalence of sarcopenia may be 1 to 29% in 
community-dwelling elderly, 10% in hospitalized elderly and 
14% to 33% in elderly living in long-term care facilities (A. J. 
Cruz-Jentoft et al., 2014).  

 
However, studies carried out with elderly in this latter context 
are relatively scarce, even if its prevalence is higher than the 
others (Zeng et al., 2018). Different nationalities have studied 
the prevalence of sarcopenia widely. However, different 
operational methods to identify it influence its real prevalence 
and relation with clinical outcomes. This way, international 
groups outlined consensual guidelines about concept, 
definition and diagnosis of sarcopenia by means of the 
musculoskeletal mass index (Kim et al., 2016), capable of 
estimating the appendicular musculoskeletal mass. One of the 
most used and validated tools is the Equation of Lee (Lee et 
al., 2000). In Brazil, until now, only one study has investigated 
the prevalence of sarcopenia in elderly living in long-term care 
facilities in city of Salvador, Bahia (Mesquita et al., 2017), 
materializing the scientific scarcity on the subject. Thus, the 
purpose was to verify the prevalence of sarcopenia and 
associated factors in institutionalized elderly. 
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MATERIALS AND METHODS 
 
A multicenter and cross-sectional study was conducted with 
479 elderly living at 18 long-term care facilities in three cities 
located in Rio Grande do Sul State, South Brazil. This study 
was approved by Ethics and Research Committee of the 
University of Passo Fundo, unbder protocol 2.097.278, and it 
is in accordance with Declarations of Helsinki and Brazilian 
National Health Council. Participants signed the Free and 
Informed Consent Term with previous explanation and 
clarification of doubts. According to international literature, 
the prevalence of sarcopenia in institutionalized elderly may 
variate between 14% and 33% (A. J. Cruz-Jentoft et al., 2014). 
In order to establish the minimum sample value that is reliable, 
we considered the sample calculation against the mathematical 
formula “n=[Z².p.(1–p)]/e²”. So, the sample size needed to 
respond the objective of this study should be 185 
institutionalized elderly. We included in this study individuals 
aged 60 years or over, with physical capacity to carry out the 
proposed tests and who lived full-time in long-term 
institutions. We excluded individuals with physical or 
functional impossibility to perform proposed tests, individuals 
restricted to bed or wheelchair or who were in acute periods of 
chronic-degenerative or infect-contagious diseases. Therefore, 
we excluded 254 initially recruited elderly (116 did not 
perform 4-meter walk test; 75 did not perform 4-meter walk 
test and dynamometry manual test; 44 did not perform 4-meter 
walk test, dynamometry manual test and anthropometric 
measurements; 13 did not perform 4-meter walk test and 
anthropometric measurements; 06 did not perform 
dynamometry manual test), totalizing 53.02% loss. 
 
We defined sarcopenia according to criteria of the European 
Working Group on Sarcopenia in Older People (EWGSOP): 
muscle mass loss accompanied by muscle strength or physical 
performance loss (Alfonso J. Cruz-Jentoft et al., 2010). Muscle 
mass was estimated by Equation of Lee (Lee et al., 2000). This 
formula has strong agreement with the gold standard, Dual 
Energy X-ray Absorptiometry (DEXA), and it is indicated as a 
good parameter to verify sarcopenia. Validated in the Brazilian 
population, it presents high correlation values (r=0.86 for men 
and r=0.90 for women) (Rech, Dellagrana, Marucci, & 
Petroski, 2012). We used as cutoff points the reference values 
for muscle mass loss of Brazilian elderly using the Equation of 
Lee: <8,76kg/m2 for men e <6,47kg/m2 for women (Viana et 
al., 2018). We evaluated the muscular strength by manual 
dynamometry, with a Kratos® dynamometer. Characteristics 
of this instrument were previously described in another study 
(Jorge et al., 2019). Evaluation procedure followed 
recommendations of the American Society of Hand Therapists: 
individual was seated in a chair with back support and without 
arm support, shoulder adducted, elbow flexed at 90º, forearm 
in neutral position and fist with 30º extension. Three attempts 
are made and arithmetic mean is calculated (MacDermid, 
Solomon, & Valdes, 2015). We used as cutoff points the 
EWGSOP reference values: 30 kg for men and 20 kg for 
women (Alfonso J. Cruz-Jentoft et al., 2010). We evaluated 
physical performance through 4-meter walk test. Elderly walk 
a total distance of six meters, but the initial and final meters, 
referring to period of acceleration and deceleration of gait 
process, are disregarded in the time counting (Perry, 2005). 
Then, gait speed is calculated considering result of distance 
traveled division by the time covered, registering in meters per 
second (m/s).  

We adopted as cutoff points the EWGSOP reference value: 
<0.8 m/s for both genders (Alfonso J. Cruz-Jentoft et al., 
2010). Considering this, the elderly were classified as having 
pre-sarcopenia (only muscle mass loss), sarcopenia (muscle 
mass loss accompanied by muscular strength or physical 
performance loss) or severe sarcopenia (muscle mass, 
muscular strength and physical performance loss) (Alfonso J. 
Cruz-Jentoft et al., 2010). The secondary outcomes analyzed 
were sociodemographic variables (age and gender), 
anthropometric variables (body weight, height, body mass 
index and calf circumference), comorbidities (chronic diseases 
and health issues), cognitive status, nutritional status, fragility 
and functional capacity. Sociodemographic variables and 
comorbidities were collected by elderly medical records. In the 
case of comorbidities, we considered the presence of some 
conditions identified in the literature as prevalent in Brazilian 
elderly (Costa Filho, Mambrini, Malta, Lima-Costa, & 
Peixoto, 2018; Malta et al., 2016). We measured 
anthropometric variables using a digital scale (body weight) 
and a tape measure (height). Through the results of these 
variables it was possible to calculate the body mass index 
(result of dividing the body weight value by the square height 
value). Calf circumference was measured by perimetry at local 
of greatest muscular volume with a measuring tape and 
recorded in centimeters. For elderly unable to measure body 
weight and height, these measures were estimated using the 
Equation of Chumlea, considering gender and measures of calf 
circumference, knee height, arm circumference and 
subscapular skinfold (body weight estimate), and gender, age 
and knee height (height estimation) (Chumlea, Roche, & 
Steinbaugh, 1985). All anthropometric measures followed 
protocols established by the International Society for the 
Advancement of Kinanthropometry (Stewart, Marfell-Jones, 
Olds, & Ridder, 2011). 
 
We analyzed cognitive state through Mini Mental State 
Examination (MMSE), an instrument composed of 30 
questions that test temporal and spacial orientation, attention, 
calculus resolution, memorization and remembrance of words, 
language and practice visuo-constructive (Folstein, Folstein, & 
McHugh, 1975). The cutoff scores are adjusted according to 
schooling, 13 points for illiterates, 18 points for elderly with 1 
to 8 years of schooling and 26 points for elderly with 9 or 
more years of study (Bertolucci, Brucki, Campacci, & Juliano, 
1994). We evaluated nutritional status through Mini 
Nutritional Assessment (MNA) reduced version, a scale 
composed of six questions that address reduced food intake, 
weight loss (last three months), mobility, psychological stress 
or acute disease (last three months), neuropsychological 
problems and body mass index. The items sum varies from 0 
to 14 points, classifying elderly with malnutrition (0 to 7 
points), at risk of malnutrition (8 to 11 points) or with normal 
nutritional status (12 to 14 points) (Rubenstein, Harker, Salvà, 
Guigoz, & Vellas, 2001). We measured fragility by means of 
the Fried Phenotype. We used four of the five criteria, 
unintentional weight loss (self-report), fatigue (issues 07 and 
20 of “Depression Scale Center for Epidemiological Studies”, 
translated and adapted to the Brazilian culture), reduction 
manual grip strength (manual dynamometry, adjusted by 
gender and body mass index) and reduction gait speed (4-
meter speed gait test, adjusted by gender and height). Elderly 
were classified as fragile (three or four positive criteria), pre-
fragile (one or two positive criteria) or non-fragile (no positive 
criteria) (Fried et al., 2001). We did not evaluate physical 
activity due to context in which the elderly lived (long-term 
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care facilities), because this variable is measured through the 
International Physical Activity Questionnaire (IPAQ) and this 
instrument involves diverse activities such as work, 
transportation, domestic activities, leisure, among others 
(Craig et al., 2003) that do not apply to a significant portion of 
this population. We evaluated functional capacity through Katz 
Scale, which is composed of six items (bathing, clothing, 
going to the bathroom, transference, sphincter control and 
feeding), where individual is classified as “independent” (one 
point) and “dependent which receives assistance” or 
“dependent” (no point) (Duarte, Andrade, & Lebrão, 2007; 
Katz, Ford, Moskowitz, Jackson, & Jaffe, 1963). Final score 
considers the standardization proposed by Hartford Institute 
for Geriatric Nursing (HIGN) and classifies elderly with total 
independence (six points), moderate dependence (three, four or 
five points) and severe dependence (less than three points) 
(Wallace & Shelkey, 2007). 
 
Statistical analysis: After data collection, it was performed 
statistical analysis through a software. Characteristics of the 
participants were analyzed through descriptive statistics and 
presented in mean and standard deviation (continuous 
variables) and counts and percentages (categorical variables). 
Participants characteristics with sarcopenia and without 
sarcopenia were compared according to t-test of independent 
samples (normal numerical variables), Mann-Whitney test 
(non-normal numerical variables) and Chi-Square test 
(categorical variables), considering as differences statistical 
values with p≤0.05. Associated factors were determined by use 
of Poisson regression with robust variance, with status of 
sarcopenia as outcome. Initially, we identified sarcopenia 
predictors by means of a gross analysis, considering as 
significant factors with p≤0.200 and, subsequently, included in 
an adjusted model to determine the best combination of 
sarcopenia predictors. Significance level adopted in final set 
was p≤0.05.  
 

RESULTS 
 
After the selection criteria, the final sample consisted of 225 
institutionalized elderly (79.33±9.40 years, 65.8% female). 
Elderly patients with sarcopenia presented older age, lower 
anthropometric values (except for height and gait velocity, 
which did not show differences) and a higher prevalence of 
dysphagia, risk of malnutrition and malnutrition. The elderly 
without sarcopenia had a higher prevalence of depression 
(Table 1). According to the EWGSOP algorithm, 100 elderly 
(44.4%) were classified with sarcopenia, of which 95.0% 
presented severe sarcopenia and 5.0% sarcopenia. There were 
no cases of pre-sarcopenia (Figure 1). Overall, 219 elderly 
(97.3%) had a reduction in physical function, 213 (94.7%) of 
muscle strength and 100 (44.4%) of muscle mass. Participants 
had mean AMM of 7.56±1.75 kg/m², manual grip strength of 
11.92±8.35 kg and gait speed of 0.27±0.20 m/s (Table 1). We 
analyzed the independent variables in the Poisson Regression 
model with robust variation in relation to sarcopenia in the 
institutionalized elderly. Initially, we identified eight variables 
(age, body mass index, calf circumference, depression, 
osteoporosis, dysphagia, nutritional status and frailty) as 
possible associations. After adjustments, remained as factors 
associated with the sarcopenia: longevity (PR: 1.989; CI95%: 
1.437 – 2.753; p=0.000), thinness (PR: 2.379; CI95%: 1.743 – 
3.247; p=0.000), decreased calf circumference (PR: 1.735; 
CI95%: 1.071 – 2.810; p=0.025) and malnutrition (PR: 1.686; 
CI95%: 1.145 – 2.482; p=0.008) (Table 2). 

DISCUSSION 
 
We found a high prevalence of sarcopenia in the 
institutionalized elderly (47.3% in women and 39.0% in men), 
with an alarming number of elderly patients with severe 
sarcopenia (95.0%) and no cases of pre-sarcopenia. Compared 
to studies conducted with elderly people in the community in 
many countries (which can permeate between 2.5% and 
22.1%) (Diz, Queiroz, Tavares, & Pereira, 2015), including in 
Brazil (which can permeate between 14.4% and 17.0%) 
(Alexandre, Duarte, Ferreira Santos, Wong, & Lebrão, 2014; 
Diz et al., 2017), our values are high. In contrast, our results 
are similar to other international (Bravo-José et al., 2018; 
Buckinx et al., 2017; Kamo, Ishii, Suzuki, & Nishida, 2018; 
Landi et al., 2012; Lardiés-Sánchez et al., 2017; Salvà et al., 
2016; Senior, Henwood, Beller, Mitchell, & Keogh, 2015; 
Yalcin et al., 2016; Zeng et al., 2018) and national (Mesquita 
et al., 2017) studies for the same purpose. This reinforces the 
evidence of the need for care in long-term institutes and 
standardized evaluative procedures to detect sarcopenia early, 
because it presents adverse outcomes such as morbidities and 
mortalities (Choi, 2016). Although one of the main challenges 
in studies that verify the prevalence of sarcopenia in the 
elderly is the evaluation and definitions of cut-off points, 
especially for the detection of muscle mass loss, we use 
methods validated and indicated for this purpose. Manual 
dynamometry and the 4-meter speed gait test are suggested by 
the EWGSOP (Alfonso J. Cruz-Jentoft et al., 2010) and widely 
used, including institutionalized elderly (Bravo-José et al., 
2018; Buckinx et al., 2017; Henwood, Hassan, Swinton, 
Senior, & Keogh, 2017; Landi et al., 2012; Lardiés-Sánchez et 
al., 2017; Salvà et al., 2016; Senior et al., 2015; Yalcin et al., 
2016; Zeng et al., 2018). The Equation of Lee et al. (Lee et al., 
2000) is equivalent to DEXA to verify muscle mass and is 
validated for Brazilian elderly (Rech et al., 2012), including 
cut-off points for this population (Viana et al., 2018). 
 
In this study, we found as associated factors with sarcopenia in 
the institutionalized elderly the longevity, thinness, decreased 
calf circumference and the malnutrition. These complications 
can compromise the health of the individuals with sarcopenia, 
because they are, naturally, more predisposed to adverse 
events such as falls and fractures, functional dependence, 
greater use of hospital services, worse quality of life, mortality 
and, even, be conducted to institutionalization (Woo, 2017). 
Sarcopenia can affect any age group, but its prevalence 
increases with age (Dodds, Roberts, Cooper, & Sayer, 2015). 
This is explained by the progressive decline of muscle mass 
from the age of 27, with a significant accentuation in the 
elderly with 80 years or more (Schopf et al., 2017). In this 
regard, we observed that longevity was demonstrated to be a 
factor associated with sarcopenia in the institutionalized 
elderly, corroborating with other studies (Bravo-José et al., 
2018; Buckinx et al., 2017; Halil et al., 2014; Lardiés-Sánchez 
et al., 2017; Salvà et al., 2016). The use of anthropometric 
measures is recommended as an alternative to evaluate muscle 
mass and to pre-identify sarcopenia (Alfonso J. Cruz-Jentoft et 
al., 2010), due to the low cost and easy to obtain. One of the 
main measures is the calf circumference, essential in studies 
with this theme (Safer, Terekeci, Kaplan, Top, & Binay Safer, 
2015), used even in institutionalized elderly (Halil et al., 
2014). This measure showed good sensitivity and specificity 
with other specific tests to measure muscle mass, such as 
DEXA (Kawakami et al., 2015; Pagotto et al., 2018) and MMI 
(Kawakami et al., 2015), conferring cut-off points of 34 cm for  
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Table 1. Characteristics of institutionalized elderly in relation to sarcopenia 
 

 Total (n=225) No sarcopenia (n=125) Sarcopenia (n=100) p-valor 

Sociodemographic variables     
Age (years)a 79.33±9.40 76.94±9.33 82.32±8.69 0.000* 
Gender    0.260 
Female 148 (65.8%) 78 (52.7%) 70 (47.3%)  
Male 77 (34.2%) 47 (61.0%) 30 (39.0%)  
Anthropometric variables     
Body Weight (kg)a 62.98±13.99 71.21±12.19 52.70±8.02 0.000* 
Height (m)a 1.55±0.11 1.57±0.11 1.54±0.10 0.088 
Body mass index (kg/m2)a 25.85±4.79 28.88±3.98 22.06±2.44 0.000* 
Calf circumference (cm)a 33.04±4.09 34.35±4.16 31.39±3.35 0.000* 
AMM (kg/m²)a 7.56±1.75 8.52±1.38 6.36±1.39 0.000* 
Handgrip strength (kg)b 11.92±8.35 12.90±8.32 10.70±8.27 0.049* 
Gait speed (m/s)b 0.27±0.20 0.28±0.21 0.26±0.19 0.489 
Comorbidities     
Cardiovascular disease 33 (14.7%) 20 (60.6%) 13 (39.4%) 0.574 
Systemic arterial hypertension 125 (55.6%) 72 (57.6%) 53 (42.4%) 0.503 
Stroke 35 (15.6%) 19 (54.3%) 16 (45.7%) 1.000 
Diabetes mellitus 41 (18.2%) 24 (58.5%) 17 (41.5%) 0.730 
Cancer 15 (6.7%) 10 (66.7%) 05 (33.3%) 0.430 
Rheumatism 30 (13.3%) 16 (53.3%) 14 (46.7%) 0.845 
Pulmonary disease 22 (9.8%) 14 (63.6%) 08 (36.4%) 0.502 
Depression 83 (36.9%) 60 (72.3%) 23 (27.7%) 0.000* 
Osteoporosis 26 (11.6%) 15 (57.7%) 11 (42.3%) 0.838 
Dementia 81 (36.0%) 41 (50.6%) 40 (49.4%) 0.268 
Parkinson’s disease 20 (8.9%) 10 (50.0%) 10 (50.0%) 0.643 
Falls in the last year 102 (46.2%) 55 (53.9%) 47 (46.1%) 0.684 
Chronic pain 72 (32.7%) 44 (61.1%) 28 (38.9%) 0.195 
Dysphagia 46 (20.5%) 17 (37.0%) 29 (63.0%) 0.007* 
Polypharmacy 163 (74.1%) 93 (57.1%) 70 (42.9%) 0.642 
Comprehensive Geriatric Assessment    
Cognitive state (MMSE)    0.891 
Without cognitive decline 90 (40.0%) 51 (56.7%) 39 (43.3%)  
With cognitive decline 135 (60.0%) 74 (54.8%) 61 (45.2%)  
Nutritional status (MNA)c    0.003* 
Normal nutritional status 85 (39.2%) 59 (69.4%) 26 (30.6%)  
Risk of malnutrition 104 (47.9%) 49 (47.1%) 55 (52.9%)  
Malnutrition 28 (12.9%) 12 (42.9%) 16 (57.1%)  
Fragility (Fried Phenotype)c    0.312 
Non-frail or pre-frail 111 (56.6%) 67 (60.4%) 44 (39.6%)  
Frail 85 (43.4%) 45 (52.9%) 40 (47.1%)  
Functional capacity (Katz Index)c   0.279 
Independence  59 (26.6%) 35 (59.3%) 24 (40.7%)  
Moderate dependence 96 (43.2%) 57 (59.4%) 39 (40.6%)  
Severe dependence 67 (30.2%) 32 (47.8%) 35 (52.2%)  

* (p≤0.05); a (t-test of independent samples); b (Mann-Whitney test); c (only valid values are counted); AMMA (appendicular musculoskeletal mass); MMSE (Mini Mental State Examination); MNA 
(Mini Nutritional Assessment); kg (kilogram); m (meter); kg/m2 (kilogram per square meter); cm (centimeters); m/s (meters per second) 

 

Table 2. Poisson regression model gross and adjusted associated factors with sarcopenia in the institutionalized elderly 
 

 Gross analysis  Adjusted analysis  

Variables  PR (CI95%) p-value PR (CI95%) p-value 
60-79 years 1 (ref.)    
80 years or over 1.865 (1.240 – 2.806) 0.003* 1.989 (1.437 – 2.753) 0.000* 
Male 1 (ref.)    
Female 1.109 (0.746 – 1.648) 0.610   
Body mass index >22 kg/m2 1 (ref.)    
Body mass index ≤22 kg/m2 3.162 (2.423 – 4.128) 0.000* 2.379 (1.743 – 3.247) 0.000* 
CC normal (cm) 1 (ref.)    
CC decreased (cm)a 2.404 (1.445 – 3.998) 0.001* 1.735 (1.071 – 2.810) 0.025* 
Cardiovascular disease 0.891 (0.529 – 1.498) 0.662   
Systemic arterial hypertension 1.119 (0.760 – 1.650) 0.568   
Stroke 1.228 (0.788 – 1.912) 0.364   
Diabetes mellitus 0.811 (0.477 – 1.378) 0.438   
Cancer 0.665 (0.253 – 1.746) 0.407   
Rheumatism 0.895 (0.505 – 1.584) 0.702   
Pulmonary disease 0.625 (0.267 – 1.461) 0.278   
Depression 0.485 (0.303 – 0.779) 0.003*   
Osteoporosis 1.422 (0.898 – 2.254) 0.134*   
Dementia 1.131 (0.773 – 1.656) 0.525   
Parkinson’s disease 1.235 (0.756 – 2.019) 0.399   
Falls in the last 1 year 0.963 (0.665 – 1.392) 0.839   
Chronic pain 0.792 (0.519 – 1.208) 0.278   
Dysphagia 1.806 (1.285 – 2.540) 0.001*   
Polypharmacy 0.952 (0.625 – 1.449) 0.818   
Without cognitive decline 1 (ref.)    
With cognitive decline 1.209 (0.830 – 1.760) 0.323   
Normal nutritional status 1 (ref.)    
Deficient nutritional statusb 2.042 (1.333 – 3.126) 0.001* 1.686 (1.145 – 2.482) 0.008* 
No frail or pre-frail elderly 1 (ref.)    
Frail elderly 1.379 (0.958 – 1.987) 0.084*   
Functional independence 1 (ref.)    
Functional dependencec 1.243 (0.792 – 1.950) 0.344   

CC (Calf circumference); kg/m2 (kilogram per square meter); cm (centimeters); PR (prevalence ratio); CI (confidence interval); a(≤ 33 centimeters  for women e ≤ 34 centimeters  for men); 
 b(risk of malnutrition or malnutrition); c(moderate or severe dependence); * (variables included in the gross and adjusted models) 
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n (absolute value); % (percentage); ♂ (male); ♀ (female); ≥ (greater or equal); 
< (smaller); m (meters); m/s (meters per second); kg (kilogram); kg/m² 

(kilogram per square meter) 

 
Figure 1. Study profile using the EWGSOP criteria

 
men and 33 cm for women, including the Brazilian population 
(Pagotto et al., 2018). For this reason, we ado
in our study and observed that the calf circumference was 
associated with sarcopenia, corroborating with other studies 
carried out in this context (Halil et al., 2014; Zeng 
2018). Poor nutritional status, such as low body mass ind
(thinness) or unfavorable nutritional risk (malnutrition or risk 
of malnutrition), is closely related to sarcopenia in the elderly 
(Eglseer et al., 2016). In our study, thinness was associated 
with sarcopenia in the institutionalized elderly, according 
other studies (Bravo-José et al., 2018; Buckinx 
Kamo et al., 2018; Landi et al., 2012; Lardiés
2017; Mesquita et al., 2017; Senior et al., 2015)
explained, often, by the aging process itself, which causes 
changes in body composition, such as loss of muscle and 
adipose tissue (Hickson, 2006), circumstances that are 
aggravated in the context studied. The prevalence of 
malnutrition in institutionalized elderly is high, reaching 
74.7% (Damo, Doring, Alves, & Portella, 2018)
was associated with sarcopenia in our sample, as well as 
previous research (Bahat et al., 2010; Halil et al
et al., 2016; Zeng et al., 2018). This association can be 
explained by the fact that, in the Western World, the body 
weight gain is increasing until the 65 years and, from then on, 
the elderly may present unintentional weight loss 
al., 2016). In addition, the high prevalence 
malnutrition in the elderly living in long-term care institution 
may have contributed to our finding. 
 
Some limitations may be pointed in our study. We had a 
sample loss greater than 50% due to the physical 
impossibilities presented by the individuals, since 
institutionalized elderly people present worse health 
conditions, such as chronic diseases and other health problems 
that significantly impact the quality of life, especially in 
physical aspects, compared to their peers in the communit
(Delgado-Sanz et al., 2011). On the other hand, this placement 
may also explain the low prevalence of chronic diseases found 
in this context, since, possibly, the elderly included had better 
health conditions than the excluded. In addition, the non
associations of sarcopenia with sex, chronic diseases, cognitive 
status, fragility and functional capacity may be anchored in 
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. For this reason, we adopted these values 

in our study and observed that the calf circumference was 
associated with sarcopenia, corroborating with other studies 

., 2014; Zeng et al., 
Poor nutritional status, such as low body mass index 

(thinness) or unfavorable nutritional risk (malnutrition or risk 
of malnutrition), is closely related to sarcopenia in the elderly 

. In our study, thinness was associated 
with sarcopenia in the institutionalized elderly, according to 

., 2018; Buckinx et al., 2017; 
., 2012; Lardiés-Sánchez et al., 

., 2015). This can be 
explained, often, by the aging process itself, which causes 
changes in body composition, such as loss of muscle and 

, circumstances that are 
The prevalence of 

stitutionalized elderly is high, reaching 
(Damo, Doring, Alves, & Portella, 2018). This factor 

was associated with sarcopenia in our sample, as well as 
et al., 2014; Yalcin 

. This association can be 
explained by the fact that, in the Western World, the body 
weight gain is increasing until the 65 years and, from then on, 
the elderly may present unintentional weight loss (Eglseer et 

. In addition, the high prevalence of sarcopenia and 
term care institution 

Some limitations may be pointed in our study. We had a 
sample loss greater than 50% due to the physical 

e individuals, since 
institutionalized elderly people present worse health 
conditions, such as chronic diseases and other health problems 
that significantly impact the quality of life, especially in 
physical aspects, compared to their peers in the community 

. On the other hand, this placement 
may also explain the low prevalence of chronic diseases found 
in this context, since, possibly, the elderly included had better 
health conditions than the excluded. In addition, the non-

iations of sarcopenia with sex, chronic diseases, cognitive 
status, fragility and functional capacity may be anchored in 

this finding, and further and specific investigations are 
necessary to categorically affirm these hypotheses However, 
our sample is representative, since the sample number was 
higher than other studies performed in this context 
al., 2010; Landi et al., 2012; Mesquita 
al., 2015; Yalcin et al., 2016)
minimum sample number to answe
research. 
 
The prevalence of sarcopenia was high in comparison to the 
mean prevalence of sarcopenia in the Brazilian population 
et al., 2017). We believe that this value can be much higher, 
considering that the excluded partici
evaluated through the criteria proposed by the EWGSOP, 
evidencing limitations for a precise evaluation in this 
population. On the other hand, the association between 
sarcopenia and calf circumference and thinness, presented in 
this study, reinforces the suggestions that these easily 
accessible tools can be useful in monitoring the muscular mass 
of the institutionalized elderly. In summary, health 
professionals and managers, as well as the relatives of the 
institutionalized elderly, should
monitoring and treatment of sarcopenia in this context, aiming 
to implement integral and multidisciplinary actions in order to 
improve health conditions and quality of life these individuals.
 
Conclusion 
 
Sarcopenia is highly prevale
especially the severe type, and is associated with longevity, 
decreased calf circumference and poor nutritional status 
(thinness and malnutrition). 
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