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Introduction

In 1989, Irwin Rosenberg1 defined the term sarcopenia 
from Greek (sarco = muscle and penia = loss), which was 
originally defined as age-related loss of muscle mass1. The 
reduction in muscle mass associated with aging is mainly 
caused by the loss and atrophy of muscle fibers, notably those 
of type II2, being more expressive in the lower extremities3. 
This fact can be the main cause of muscle function decline, 
consequently, increasing the number of elderly individuals 
with loss of functional mobility, dependence, and fragility4.

However, sarcopenia cannot be considered only in relation 
to age, but as a multidimensional geriatric syndrome4, given 
its high prevalence in the elderly, since more than 50% of 
the population over 80 years old suffers from this medical 
condition5,6. In addition to the inherent aspects of aging 
itself, it is determined by genetic predisposition, life habits, 
changes in living conditions, and chronic diseases7, which 
may contribute to the weakness and loss of independence 

in daily activities8, still being an independent predictor of 
hospitalization, disability, and death9.

In recent years, some experts have created consensus on 
a broader diagnosis of sarcopenia: The European Working 
Group on Sarcopenia in Older People (EWGSOP), which 
recommends a diagnosis based on decreased muscle mass, 
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which is necessarily associated with the decrease in muscle 
strength or in physical performance4.

In addition to this muscle mass decrease, dynapenia is 
another important factor, currently discussed, which can 
be related to functional incapacity, “dynapenia” is a Greek 
term translated as “poverty of strength”; this condition 
is also associated with advancing age10. It is possibly 
a result of mechanisms responsible for a decrease in 
muscle strength, attributed to a combination of neural and 
muscular factors, such as deficiencies in neural activation, 
thus representing muscle weakness with relatively higher 
risk for the development of functional disability in the 
elderly population3,10,11. Therefore, it is one of the many 
factors associated with falls and the high numbers of 
hospitalizations, and must be taken into account when 
identifying a risk for falls12,13.

The FIBRA (Research Network on Fragility in Brazilian 
Elderly People – Rede de Pesquisa sobre Fragilidade 
em Idosos Brasileiros) was designed to investigate and 
survey the prevalence and risk profiles for the biological 
fragility syndrome, among others existing in elderly 
Brazilian populations, living in urban areas from localities 
with different levels of human development. The study 
considered socio-demographic, anthropometric, physical 

health, physical functionality, mental and psychological 
variables14.

Therefore, this study aimed to evaluate the prevalence of 
sarcopenia and dynapenia and verify which risk factors are 
associated with the elderly population living in the city of 
Cuiabá, Mato Grosso State, Brazil.

Material and methods 

Participants

We used the database from the subproject of the 
FIBRA, which is an exploratory cross-sectional project 
with a multidisciplinary and multi-centric approach, based 
on population, conducted between 2009 and 2010 in 17 
Brazilian regions, selected by the criterion of quota sampling 
with different indices of human development.

The FIBRA assessed 513 elderly people living in the urban 
area of Cuiabá, Mato Grosso State, Brazil, using attendance 
forms, based on IBGE’s Census, which registered 17,329 
elderly people15. which registered 17,329 elderly people. 
As inclusion criteria, we observed some requirements such 
as, 65 years old or older, have 75% attendance at Senior 
Centers sign a consent form, and complete all evaluation 
stages of this study.

In our study, 126 elderly individuals were excluded, who 

Figure 1. Study profile using the European Consensus on Sarcopenia in the Elderly, suggested for the case of finding sarcopenia in older individuals. 
[SMI = skeletal muscle index obtained by absolute skeletal muscle mass divided by height in meters squared (kg / m2)].
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were younger than 65 years, had a severe mental disability, 
Parkinson’s disease in the severe or unstable stage, 
amputations and important orthopedic limitations, as well as 
those in the terminal stage. Thus, only 387 elderly people 
met all the criteria of this study.

Ethical considerations

The research was approved by the Research Ethics 
Committee (protocol number 196/96 CNS being approved 
under number 632/09) of the Júlio Müller University 
Hospital of the Federal University of Mato Grosso (HUJM-
UFMT).

Anthropometric measurements

Body mass was determined using an electronic (Filizola® 
ID 1500; SP, Brazil) platform scale with a capacity of 200 
kg and precision of 0.1 kg. Height was measured by a 
portable professional stadiometer (Sanny®; SP, Brazil) with 
a precision of 0.1 cm; then the body mass index (BMI) was 
calculated (kg/m2).

The calf circumference (CC) was measured with a 
flexible and inextensible plastic metric tape (Sanny®, SP, 
Brazil) with a precision of 0.1 cm. The CC was used to 
verify the nutritional status, considering as well-nourished 
the elderly people who presented values ≥31 cm for both 
genders14.

Diagnosis and classification of sarcopenia

For the diagnosis of sarcopenia, the European Consensus 
on Sarcopenia in Old People (EWGSOP) was used, which 
recommends considering the low muscle mass presence 
along with low muscle function, strength or physical 
performance (Figure 1)4.

The skeletal muscle mass (SMM) was estimated using the 
Lee’s16 mathematical equation according to the calculation 
below:
SMM (kg) = 0.244 x body mass + 7.8 x height + 6.6 x gender - 
0.098 x age + ethnicity - 3.3

Body mass was determined in kilograms and height was 
measured in meters. We also used age (years), gender (1 for 
men and 0 for women), race (-1.2 for Asians, 1.4 for Afro-
descendants and 0 for Caucasians).

This equation was validated in the Brazilian population 
using the dual-energy X-ray (DEXA) method, with a high 
correlation between the methods (r=0.86 for men and 
r=0.90 for women, P<0.05), in addition to high specificity 
(89%) and sensitivity (86%)17.

The absolute SMM was normalized by height, [muscle 
mass (kg)/height (m)2], denominating the skeletal muscle 
mass index (SMI)18. The low muscle mass was defined by 
the SMI, with the exclusion based on 20% of the lowest 
percentile of the population distribution, representing 
the SMI of ≤6.47 kg/m2 for women and ≤9.33 kg/m2 for 
men19.

Measurement of muscle strength

Muscle strength was measured by the handgrip strength 
(HGS) using a manual hydraulic dynamometer (Saehan 
Corporation®, Model SH5001, 973, Yangdeok-Dong, Masan 
630-728, Korea). Three successive measurements were 
taken, and the best score out of three trials was recorded 
for analysis.

Using the EWGSOP consensus, low muscle strength 
was classified as HGS >30 kgf for men and >20 kgf for 
women4, used to diagnose elderly people with dynapenia. 
We considered elderly people as having dynapenia those who 
exclusively lost only muscular strength (Figure 1).

The 4-meter walking test

The pace velocity (meters/second) was determined by 
the Short Physical Performance Battery (SPPB) walking test 
of 4 meters20 which evaluates the low physical performance 
of lower limbs. Used a chronometer, the mean velocity (MV) 
was estimated by dividing the distance traveled by the time 
spent in the test. The low performance was classified by the 
MV (≤0.8 m/s)4.

Physical activity level

The physical activity level was evaluated through a self-
report on the weekly frequency and daily duration of physical 
exercises, active sports and household activities carried 
out in the last 14 days before the evaluation, which was 
based on items from the Minnesota Leisure Time Activity 
Questionnaire validated for Brazil21, and adapted for the 
FIBRA Network’s study, maintaining common activities 
among Brazilian elderly people and including questions 
about frequency and duration. The questionnaire consisted 
of 42 closed yes/no questions, in addition to other questions 
about the continuity of activities over time, weekly frequency 
and duration.

The elderly individuals were considered active when they 
performed at least 150 minutes of weekly physical activity 
of moderate intensity exercises (from ≥3 MET to ≤6 MET), or 
120 minutes of vigorous intensity exercise (>6 MET)22.

Statistical analysis

Data were analyzed using the Statistical Package for 
Social Sciences (SPSS for Windows, version 20.0) and 
the EpiInfo™ version 7.1.3.10. The Kolmogorov-Smirnov 
test was used to verify the normality of the independent 
variables. The variables were compared according to the 
presence or absence of the outcomes of interest, used 
the Mann-Whitney test for the non-parametric data, and 
Chi-square to examine the differences in the categorical 
variables between the two groups.

The prevalence of sarcopenia and dynapenia was 
estimated with a 95% confidence interval (CI). Multiple 
logistic regression analysis was used to evaluate the 
potential clinical and functional risk factors associated with 
sarcopenia and dynapenia. The multiple logistic regression 
model was calculated by including all variables that were 



JFSF197

Sarcopenia and dynapenia in elderly people

associated with a P≤0.20 value in the univariate analysis, 
using the stepwise forward selection method to remove 
the unnecessary variables. Model 1 includes sarcopenia as 
a dependent variable and model 2 includes dynapenia. For 
all final analyses, the value of P≤0.05 and 95% confidence 
interval were used.

Results

The results were stratified in normal elderly individuals 
with sarcopenia and dynapenia. Sarcopenia and dynapenia 
were identified in 15.3% and 38.2% of the elderly 
participants, respectively. Age was associated with the 

Variables Without sarcopenia/
dynapenia n = 180 (46.5%)

Dynapenia 
n = 148 (38.2%)

Sarcopenia 
n = 59 (15.3%)

Age, years

65-69 77 (43%)* 60 (41%)* 10 (17%)*

70-74 54 (30%)* 45 (30%)* 16 (27%)*

75-79 37 (20%)* 19 (13%)* 15 (25%)*

80 or more 12 (7%)* 24 (16%)* 18 (31%)*

Gender

Men 102 (57%)* 19 (13%)* 20 (34%)*

Women 78 (43%)* 129 (87%)* 39 (66%)*

Race (white) 61 (34%)* 45 (30%)* 29 (49%)*

Smoking (Yes) 19 (11%) 15 (10%) 11 (19%)

Alcoholism (Yes) 48 (27%) 29 (20%) 16 (27%)

Body mass, median (min-max), kg 73.1 (42,3-116,3)a 61.7 (42.3-106,4)b 49.7 (34.1-70.7)c

Height, median (min-max), m 1.60 (1.38-1.84)a 1.51 (1.33-1.73)b 1.54 (1.29-1.80)c

BMI, median (min-max), kg/m2 27.8 (15.1-41.0)a 27.4 (20.9-39.6)a 21.1 (15.3-26.8)b

Calf circumference, median (min-max), cm 35.0 (25.5-49.5)a 33.5 (26.0-46.0)b 30.5 (23.5-37.0)c

SMM, median (min-max), kg 26.0 (13.7-39.2)a 18.0 (12.7-30.8)b 14.9 (10.2-26.9)c

SMI, median (min-max), kg/m2 9.6 (5.2-12.9)a 7.9 (6.5-13.4)b 6.2 (4.5-9.3)c

Physical active (yes) 65 (36%) 60 (47%) 26 (44%)

Cardiovascular disease (yes) 34 (19%) 23 (15%) 12 (20%)

Hypertension (yes) 125 (69%)* 114 (77%)* 30 (51%)*

Cerebrovascular accident (yes) 8 (4%) 6 (4%) 3 (5%)

Diabetes mellitus (yes) 37 (21%)* 38 (26%)* 6 (10%)*

Cancer (yes) 6 (3%) 5 (3%) 1 (2%)

Arthritis (yes) 60 (33%) 60 (41%) 29 (49%)

Pulmonary disease (yes) 11 (6%) 14 (10%) 6 (10%)

Osteoporosis (yes) 41 (23%)* 64 (43%)* 26 (44%)*

Hospitalization (Yes) 27 (15%) 36 (24%) 13 (22%)

Falls (Yes) 51 (28%)* 64 (43%)* 20 (34%)*

Hand-grip, median (min-max), kgf 31.7 (20.0-51.3)a 15.3 (2.0-29.7)b 17.6 (4.0-31.4)b

Average speed, median (min-max), m/s 0.97 (0.0-2.41)a 0.80 (0.4-1.56)b 0.74 (0.36-1.64)b

SPPB score total 10.0 (1.0-12.0)a 9.0 (0.0-12.0)b 8.0 (3.0-12.0)b

BMI = body mass index; SMM = skeletal muscle mass; SMI = skeletal muscle index; SPPB = short physical performance battery. *Indicates 
association between groups. Chi-square test with data expressed in number (% for subgroup number). a,b,cDifferent letters indicate 
difference between groups and same letters indicate similarity between groups (P ≤ 0.05) Mann-Whitney test with data expressed in 
median (minimum-maximum).

Table 1. Descriptive characteristics of participants by group without sarcopenia and dynapenia, with only dynapenia or sarcopenia status in 
residents in Cuiabá (MT), Brazil, 2010 (n = 387).
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groups, and the highest values of sarcopenia and dynapenia 
were observed in older people (older than 75 years and older 
than 80 years, respectively). The majority of the elderly 
individuals with dynapenia and sarcopenia were women; they 
had prevalent medical conditions of arterial hypertension and 
lower walking speed. Elderly participants with sarcopenia 
were significantly more likely to have lower BMI, CC, and SMM 
and SMI. Most of the elderly classified as having sarcopenia 
were at an increased nutritional risk because the average 
calf circumference was lower than the reference value (31.0 
cm). The elderly with dynapenia had lower handgrip strength; 
however, in the SPPB score, those with sarcopenia obtained 
lower scores than the other groups (Table 1).

The prevalence of sarcopenia was 15.8% in women and 
14.2% in men (Table 2), and for dynapenia, it was 52.4% 
in women and 13.5% in men (Table 3). The prevalence of 
sarcopenia increased with advancing age, being higher in 
individuals aged 80 years or older and significantly different 
regarding the gender in all age groups, which was different 
from dynapenia.

The logistic regression analysis for the sarcopenia and 
dynapenia models is shown in Table 4. The odds ratio (OR) 
and 95% CI on the final model for the factors statistically 
associated with sarcopenia were: 2.85 (95% CI= 1.08-7.55) 

for those aged 75-79 years; 8.08 (95% CI= 3.03-21.58) 
for those aged 80 years and over; 3.02 (95% CI= 1.53-
5.92) for whites; 2.87 (95% CI= 1.15-7.17) for smokers; 
and 11.14 (95% CI= 5.42-22.88) for those at risk of 
malnutrition related to the calf circumference (≤31 cm).

However, for creating the dynapenia model, the other 
factors were maintained. Therefore, the risk factors 
associated with dynapenia were: 0.13 (95% CI= 0.07-
0.23) for men, 0.50 (CI 95%= 0.27-0.93) for those at risk 
of malnutrition related to calf circumference (≤31 cm) and 
2.10 (95% CI= 1.15-3.82) for those who already had been 
hospitalized. No significant associations were found in the 
other variables with the dynapenia model.

Discussion 

The prevalence of sarcopenia and dynapenia may vary in 
different populations, age, gender, diagnostic methods and 
evaluation instruments. These conditions were investigated 
in a population not studied yet, with different cultural aspects, 
which had a prevalence of sarcopenia of 15.9% in women 
and 14.2% in men, associated with advancing age. As for 
the prevalence of dynapenia, in our study, it was diagnosed 
in 52.4% of women and in 13.5% of men. Because this is a 
recent issue, there are few studies about it.

Total 65-69 years 70-74 years 75-79 years 80 or more years

Men 14.2 8.0* 13.3* 15.2* 38,5*

CI 95% (8.9-21.1)
(n = 20)

(2.2-19.2)
(n = 4)

(5.1-26.8)
(n = 6)

(5.1-31.9)
(n = 5)

(13.9 – 68.4)
(n = 5)

Women 15.8 6.2* 14.3* 26,3* 31.7*

CI 95% (11.5-21.0)
(n = 39)

(2.3-12.9)
(n = 6)

(7.1-24.7)
(n = 10)

(13.4-43.1)
(n = 10)

(18.1-48.1)
(n = 13)

* Indicates association between the age group within the gender group (P≤0.05). Chi-square to examine the differences in the categorical 
variables between the groups. CI = confidence interval.

Table 2. Prevalence (%) and Confidence Interval (95%) of sarcopenia by age and gender in Cuiabá, MT, Brazil, 2010 (n = 387).

Total 65-69 years 70-74 years 75-79 years 80 or more years

Men 13.5 16.0 17.8 6.1 7.7

CI 95% (8.3-20.2)
(n = 19)

(7.2-29.1)
(n = 8)

(8.0-32.1) (0.7-20.2)
(n = 2)

(0.2-36.0)
(n = 1)(n = 8)

Women 52.4 53.6 52.9 44.7 56.1

CI 95% (46.0-58.8)
(n = 129)

(43.2-63.8)
(n = 52)

(40.6- 64.9)
(n = 37)

(28.6-61.7)
(n = 17)

(39.8-71.5)
(n = 23)

Chi-square to examine the differences in the categorical variables between the groups. CI = confidence interval.

Table 3. Prevalence (%) and Confidence Interval (95%) of dynapenia by age and gender in Cuiabá, MT, Brazil, 2010 (n = 387).
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The EWGSOP consensus algorithm to determine the 
prevalence of sarcopenia has been used in several studies. A 
study in a cohort in Mexico City23, including 345 individuals 
aged 70 years and over, detected a prevalence of sarcopenia 
of 33.6% (27.4% in men and 48.5% in women). Other 
study in the Eastern Sydney24, participants were recruited 
from a cohort of 792 community-dwelling older people, 
identified 22% of participants as sarcopenic. Other studies 
carried out in Denamark of patients recruited from a geriatric 
out-patient clinic25, one with 299 community-dwelling older 
persons in the Netherlands26, and 5046 subjects of 60 years 
of age or more in the Mexico25, also found a high prevalence 
of sarcopenia (26%, 22.1% and 22%, respectively). These 
results are higher than those observed in the present study, 
possibly due to the sample profile, considering an older age 
and the method used to estimate muscle mass.

Other studies found a prevalence of sarcopenia lower 
than the one found in our study, as can be observed in the 
United Kingdom (UK)27, the prevalence of sarcopenia in 
the elderly individuals was 7.8% (4.6% in men and 7.9% 
in women); however, in this case, the muscle mass was 
estimated by skinfolds. In elderly Italian individuals28, 7.5% 
had sarcopenia, in study population included residents from 
three areas of Tianjin, China29, 9.3% were identified as being 
affected by sarcopenia, 6.4% males and 11.5% females. 
Other study was carried out at the south-western area of 
Nigeria30, observed the point prevalence of sarcopenia was 
5.4%, higher among the females (7.1%) compared with the 
males (2.8%). Study more recent observed in the UK31 and 

less than 3.3%, much lower than our results.
However, results similar to ours were found in a 

prospective study conducted with Belgian elderly people32, 
in which 12.5% of the participants were classified as having 
sarcopenia, all of them were older than 80 years and used 
electrical bio-impedance to assess the SMM. Similar results 
were also found in Brazil, carried out in the city of São Paulo, 
which identified 15.4% of people with sarcopenia, of which 
16.1% were women, and 14.4% were men33. Other study in 
Pelotas, the overall prevalence of sarcopenia was 13.9%34. 

However, these studies, despite having similarities in age 
average, other factors may explain the higher prevalence 
sarcopenia in our population. These factors include 
anthropometric, socioeconomic and life habits differences 
in the populations, different techniques and instruments 
used to measure muscle mass, and the adopted exclusion 
points, as well as the evaluator’s technique, equipment 
model, anatomical point location, and redistribution of body 
fat in different ethnicities which can represent considerable 
errors35. Regarding this variation, it is necessary to 
emphasize the importance of adopting a standardized and 
operational definition of sarcopenia for multidimensional 
geriatric assessment. However, a global consensus on the 
definition of sarcopenia was not achieved yet.

Regarding the prevalence of dynapenia, studies carried 
out in Mexico36, and in the United States37 showed lower 
values, compared to those found in our research. These 
studies lasted five years and evaluated the handgrip strength 
of elderly people; the first one recorded a prevalence of 

Variables Sarcopenia Model Dynapenia Model

OR CI 95% P-value OR CI 95% P-value

Age (years)

65-69 1.00 1.00

70-74 1.80 (0.70-4.61) 0.216 1.17 (0.66-2.07) 0.571

75-79 2.85 (1.08-7.55) 0.033 0.65 (0.32-1.31) 0.229

80 or more 8.08 (3.03-21.58) 0.000 0.96 (0.47-1.96) 0.913

Men 1.19 (0.55-2.57) 0.715 0.13 (0.07-0.23) 0.000

Race white (yes) 3.02 (1.53-5.92) 0.001 0.66 (0.41-1.07) 0.093

Smoking (Yes) 2.87 (1.15-7.17) 0.024 1.07 (0.50-2.27) 0.853

Alcoholism (Yes) 1.62 (0.76-3.47) 0.214 1.04 (0.58-1.86) 0.887

Nutritional risk (CC ≤ 31 cm) 11.14 (5.42-22.88) 0.000 0.50 (0.27-0.93) 0.027

Physically active (yes) 1.17 (0.59-2.33) 0.641 1.09 (0.67-1.75) 0.714

Falls in the last year (yes) 0.74 (0.37-1.50) 0.413 1.49 (0.92-2.40) 0.102

Hospitalization (yes) 0.84 (0.38-1.88) 0.678 2.10 (1.15-3.82) 0.015

OR = odds ratio; CI = confidence interval; CC = calf circumference.

Table 4. Multiple logistic regression models to test the association of sarcopenia and dynapenia with risk factors in 387 elderly residents in Cuiabá 
(MT), Brazil (2010).
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dynapenia in 24.7% of men and 25.1% of women36 and 
the second one recorded 37.5% of elderly women with 
dynapenia37. As of another study with elderly Australian 
men (≥70 years)38, there was a prevalence in 24.4% of the 
participants. Similar results were observed in a recent study 
conducted in the USA39, which evaluated men and women 
(≥55 years), and found a prevalence of dynapenia in 24.3% 
of elderly patients, evaluating the leg extension strength 
(kgf) with a dynamometer.

Another study on elderly people (≥60 years) carried 
out in two cities in China40, in which handgrip strength 
was measured by a dynamometer, recorded a dynapenia 
prevalence of 27.3%. A cohort study performed with 
Brazilian elderly people (≥60 years)41, using some 
methods similar to those used in our study to classify 
dynapenia, found 29.5% of elderly people with dynapenia. 
Most of the studies recorded a higher predominance of 
dynapenia in elderly women. Such finding can also be 
observed in our study.

The prevalence of dynapenia found in previous studies is 
lower than those recorded in our study. Some reasons may 
explain this fact such as the absence of enough evidence in 
the literature to identify specific exclusion points, the lack 
of a definition and complete assessment of risk factors, 
and finally, there is no global consensus with methods and 
instruments used to define the diagnosis of dynapenia.

Nevertheless, a diagnostic algorithm for dynapenia was 
recently created by Manini & Clark3 since they believe that 
the assessment of muscle strength only by handgrip strength 
is useful only in the screening phase, explaining about 40% 
of the variation of lower limbs strength. These authors 
consider the evaluation of muscle strength through knee 
extension more relevant in the diagnosis of dynapenia, due 
to its association with walking speed and physical function3.

The handgrip strength was used in this study to measure 
dynapenia, due to being strongly related to the body’s overall 
strength, mortality, the risk of complications and functional 
disabilities13,40. Moreover, it is comparable to the strength of 
knee extensors, in addition to being easier to apply and has 
a low cost9.

Some factors recorded in our study were associated 
with sarcopenia, corroborating previous findings, 
demonstrating that with the advancing age, sarcopenia is 
more likely to be diagnosed40–42. In addition, we observed 
an association between smoking and sarcopenia19,33, 
possibly due to the compromising of the system’s ability 
to obtain muscular energy33. Smoking may be associated 
with other diseases, increased muscle fatigue, protein 
catabolism, and reduced muscle function and mass2,19. 
However, since smoking is a risk factor for sarcopenia, it 
should be determined by a prospective study. Moreover, it 
was not associated with dynapenia.

In our study, sarcopenia was associated with a high risk of 
malnutrition, measured by calf circumference, being highly 
prevalent in elderly people33. In addition to age, other factors 

may influence nutritional status, such as socioeconomic 
status, schooling, and diet33,43. It is also a consequence of 
energy and protein deficiencies that cause adverse effects on 
body composition, reducing muscle mass and, consequently, 
affecting body function2,43.

The calf circumference measurement is one of the 
methods used to evaluate the nutritional status; it correlates 
with the muscle mass44, explaining a small part of the 
variation45, related to the decreased muscle mass of the 
legs. However, it is more representative of muscle mass 
in very sick or debilitated elderly people or in those at the 
end of life than in healthy or obese individuals46, and in 
primary evaluation44, besides being a poor screening tool 
for sarcopenia due to the low sensitivity indicated by the 
DEXA absorptiometry45. There was an association of CC with 
dynapenia; however, it was inversely to sarcopenia, making 
the dynapenia prediction based on nutritional risk difficult 
in elderly people; thus making CC difficult to be interpreted 
in the clinical evaluation of elderly individuals, since the 
measurements may differ according to the compressibility 
of the skin and subcutaneous tissue17.

In our study, in addition to CC, dynapenia differed from 
sarcopenia in other factors. Its occurrence was higher 
in women than in men40, and it was associated with 
hospitalization13,47. Therefore, the decreased upper extremity 
strength is associated with the risk of hospitalization, being 
considered a possible risk factor for future adverse health 
results13,47.

In the present study, only sarcopenia was associated 
with advancing age. Some studies have shown there is an 
important loss of muscle function between 60 and 80 years 
of age, of which is become more accentuated after 80 years 
of age5,6.

Muscle strength decreases faster than muscle mass in 
older people, and loss of strength cannot be explained only 
by decreased muscle mass48. Moreover, it is suggested 
that after 80 years of age, muscle strength and physical 
performance may be more relevant indicators for sarcopenia 
than using only the muscle mass index5,38. The handgrip 
is a global indicator of muscle strength, which can predict 
mortality through mechanisms different from those that lead 
a disease to affect the muscles37. Nevertheless, if muscle 
mass decreases to a critical point, the increased physical 
function can be compromised49.

Firstly, this is a cross-sectional study, and therefore, a 
cause-and-effect relationship could not be established, and 
this is one of its limitations. Secondly, SMM and SMI were 
estimated by regression equations validated in American 
and Brazilian populations, presenting a high correlation 
with magnetic resonance and DEXA. Therefore, it may 
underestimate or overestimate the prevalence of sarcopenia. 
However, few studies have used DEXA in epidemiological 
and community studies, especially those carried out in 
Brazil, due to the high cost to estimate SMM. Thus, simple 
and viable alternatives which have the same function of 
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DEXA without causing risk to population are indicated. At 
last, comparisons with other studies are difficult because 
dynapenia has neither a definition nor standardized and 
established measurement.

In the studied population, there is a high prevalence 
of sarcopenia and dynapenia, which have different 
associated factors. Sarcopenia increases with aging and 
in white people, in addition to smoking and nutritional 
risk estimated by the calf circumference. Dynapenia 
was more associated with women who had already been 
hospitalized. These syndromes are influenced by several 
factors; therefore, the ethnicity, lifestyle and physical 
performance should be considered when prescribing an 
appropriate intervention for the elderly people. Thus, the 
elderly with these characteristics should be the target of 
differentiated prevention strategies. However, prospective 
studies in this population and regions are necessary to 
explore the natural progression and predisposition of such 
factors, respecting their specificities.
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