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Introduction
Population aging is becoming more consolidated and accelerating 

demographic changes across the world.1 In Latin America, as in Brazil, 
social differences make it essential to recognize and understand these 
distinct characteristics, considering the demands of public policies.2 
From a population point of view, Rio Grande do Sul (RS), located in 
the extreme south of Brazil, has stood out as a state with an accelerated 
aging process, presenting a significant concentration of elderly people 
in the country.3 On the other hand, we observe that research related to 
the elderly population living in the countryside is scarce, which makes 
this character little known, therefore, it is necessary to study in depth 
and comprehensively ways for this public to have quality aging.3-5    

During aging, several factors can affect the quality of life of the 
elderly, and nutritional status is one of the most important.6 Studies 
show that nutritional disorders are related to the risk of morbidity.6,7

Anthropometric measurements are essential data in the assessment 
of elderly people, as they serve as an important tool to indicate 
their nutritional status.8 In addition to providing basic information 
on physical variations and body composition, these measurements 
represent a non-invasive method that is easy and quick to perform. 

One of the most sensitive anthropometric indicators of muscle 
mass is calf circumference (CC), as it indicates changes in lean mass 
that occur with age and decreased physical activity. Measuring CC is 

a simple, inexpensive and non-invasive procedure and is relevant in 
diagnosing nutritional status, functional capacity and health.7–10

In rural areas, the loss of functionality not only impacts daily 
life activities, but also the family’s financial situation, as many 
elderly people, even retired ones, earn a living from their daily 
work.5 Especially if we consider that this work activity uses the 
body as a work tool.5,11 Therefore, the study of the prevalence of 
calf circumference measurements becomes extremely relevant, as 
it is an easily measured data that can be useful in recognizing the 
anthropometric measurement of this population. Therefore, this study 
aims to present the calf circumference measurements of the active 
elderly population of a state in the extreme south of Brazil.

Material and methods
Population research, cross-sectional and exploratory in nature. The 

setting was the state of RS, located in the extreme south of Brazil. 

It was carried out in conglomerates, organized based on the 
identification of the regional offices (n=24) of the Federation of Rural 
Workers of Rio Grande do Sul (FETAGRS) and the respective 348 
Sindicato dos Trabalhadores Rurais do Rio Grande do Sul (STR) 
distributed across the 497 municipalities of the state.

The data found were systematized, transposed and analyzed 
according to the state’s microregions (North, South, Metropolitan, 
Serra, Missioneira, Valleys, Central-West), used by the state’s 
Health Department in the distribution of the 19 Health Coordinators, 
responsible for managing local Public Health Care (Figure 1).
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Abstract

The measurements of calf circumference (CC) indicate important nutritional and muscular 
characteristics in the assessment of physiological aspects of aging. This article aims to 
present data regarding the CC measurement of active elderly rural workers in southern 
Brazil. It is a cross-sectional population study conducted with 632 elderly individuals aged 
≥60 years, comprising 46.8% (n=296) women and 53.2% (n=336) men, selected by clusters. 
The instrument used for data collection was the CC. The average CC found was 37.1 cm, 
exceeding cutoff values found in other population studies. Women (n=296 - 46.8%) had 
an average CC of 37.6 cm, which was higher than that of men (n=336 - 53.2%), who had 
an average of 36.7 cm. This difference is statistically significant (p=0.010), challenging 
the common notion that men have greater muscle mass. Regarding age, younger elderly 
individuals (60 to 69 years) have a calf circumference (CC) of 37.6 cm, while older 
individuals (80+) have a CC of 35.5 cm, indicating a significant reduction with advancing 
age (p<0.001). Similarly, regional differences reveal higher CC values in the southern region 
of the state (39.17 cm) and significantly lower values in other regions (p=0.001). The CC 
data provide insights into the biological characteristics of aging in the population. However, 
the results indicate the need for further research on the specificities of the group, especially 
concerning values that exceed the cutoff points in the literature and the significant reversal 
between men and women. This difference may be linked to body fat distribution, hormonal 
or genetic factors that affect mass accumulation. Therefore, a deeper analysis is essential to 
understand the causes of this difference and its implications for the health of each gender, 
also considering other contextual factors.
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Figure 1  Distribution of regions of the state of Rio Grande do Sul, Brazil. 
(North, South, Metropolitan, Serra, Missioneira, Valleys, Central-West).

Source Adapted from the Health Department of the State of Rio Grande 
do Sul.

The rural elderly population studied was identified from the strata 
of the conglomerates considering the dispersion in the regions of 
the state and the population density where they were randomly and 
proportionally researched.

Individuals of both sexes, over 60 years of age on the date of the 
total population survey in the rural union records and identified in the 
union records and elected by drawing lots were included.

The study carried out in 2018, followed Resolution No. 
466/201216 and was approved by the Research Ethics Committee of 
the Federal University of Rio Grande do Sul, under No. 1,716,579 on 
September 8, 2016. The instrument used to prepare this study was the 
Calf circumference.

CC was measured using a non-elastic measuring tape with the 
individual sitting (thigh parallel to the floor and leg vertical, with 
the knee at 90°). To measure the calf circumference, the evaluator 
measured the largest perimeter of the leg of the non-dominant limb, 
testing in 3 or more different locations on the calf. 

The measuring tape remained across the leg (it could not be 
inclined). The measurement was taken 3 times and the values of the 
3 measurements were recorded. And the CC taken into consideration 
was the average of the 3 measurements.

Results
A total of 632 people were evaluated, 295 women (53.2%) and 

337 men (46.8%), aged between 60 and 93 years old and with a 
total average of 69.6 ± 7.1 years. (Table 01) The elderly people 
surveyed maintained a small difference between genders, with a male 
prevalence, young elderly people and a higher demographic density 
in the northern region, considering the distribution proportion of the 
sample chosen.

When analyzing the sample’s CC, we identified an average of 37.1 
cm with values between 26.5 and 50 cm (+3.7). In the association of 
gender and age group (Table 1), we can observe significant differences 
in CC measurements between genders (p = 0.010) and between age 
groups so that the measurement is smaller with advancing age (p < 
0.001), mainly in the age group of “80 years or more” with the other 
groups and smaller in the male gender.

 When comparing the regions of the state, we can observe a 
significant difference between the prevalent CC values. Highlighting 
the “South” region, with higher values in relation to the “North” 

(Figure 2) and “Missioneira”. And the North region, showing a lower 
average in relation to the others.

Table 1 Distribution of the rural population studied in relation to gender, age 
group and regions, in the extreme south of Brazil. (n=632)

Variables Categories n %
Gender Male 337 53,3

Female 295 46,7
Age group 60 – 69 310 49,1

70 – 79 228 36,1
80 + 94 14,8

Region Norte 227 35,9
Metropolitana 108 17,1
Missioneira 100 15,8
Centro-Oeste 65 10,3
Vales 59 9,3
Serra 43 6,8
Sul 30 4,7

Table 2  Distribution of CC measurements in the rural population studied 
in relation to gender and age group in the extreme south of Brazil. (n=632)

Variables Categories CC (cm) p
md dp

Gender Male 36,7 3,3 **0,010
Female 37,6 4,0

Age group 60 – 69 a 37,6 3,5 **<0,001
70 – 79 b 37,1 3,8
80+a,b 35,5 3,7

Figure 2 Distribution of CC measurements in the rural population studied 
in relation to the regions of the state of RS, in the extreme south of Brazil.

Discussion
The state of RS stands out as the Brazilian state with the highest 

percentage of elderly people, representing 20.2% of its total 
population. When examining the demographics of the population 
over 60 years old in the southernmost part of the country, especially 
in rural areas, we notice that the northern region of the state houses a 
significant concentration of this age group, reflecting the proportional 
distribution observed in the sample. 3,13

The distribution of the rural elderly population by gender, the 
identification of the sample within its proportionality maintained 
the characteristics indicated in other studies that indicate male 
predominance in the rural population, as found during the 
construction period of this research project.13,15 The masculinization 
of the countryside observed up to the age of 75, the exodus of younger 
people and the aging population have been identified as non-isolated 
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processes and deserve their own investigations to understand the 
contemporary situation and their implications are fundamental, so 
that actions can be developed to modify, alleviate or adapt this new 
rural demographic dynamic to the future desired by the region. In 
this research, this phenomenon was also observed in relation to the 
process of male aging. This situation can be partly explained by the 
fact that it is common for women to migrate to urban centers with 
their relatives, while men tend to remain working in the fields to 
supplement the family income.16

Regarding the physical condition of elderly people, we can observe 
a growing interest of researchers, with the development of evaluation 
methods, with the aim of identifying parameters for the promotion 
of healthy aging. Several population studies have indicated, in this 
sense, CC as a good nutritional and sarcopenia predictor in elderly 
people. Therefore, cutoff values such as 31 to 35 cm in women and 33 
to 34 cm in men,17 have been indicated to predict decreased muscle 
mass in several European and Asian studies9,19 In Brazil, a clinical 
validation study to assess muscle mass in the elderly found 34 cm 
for men and 33 cm for women.17 In any case, the values of this study 
were different from the current literature on these values. Although we 
can infer about the reduction in values at more advanced ages8,9,18,19 

indicative of nutritional status and other factors such as obesity and 
cardiovascular changes, they deserve to be considered in a more in-
depth analysis.2,20,23

A higher waist circumference (CC) in elderly women living in 
rural areas of RS, compared to elderly men in the same condition, 
can be justified by various factors, including biological, behavioral, 
and social differences. Studies on female body composition during 
the aging process, for example, could explain the fact that women 
presented a higher CC value than men in this research; such as a 
greater proportion of subcutaneous fat, especially in the leg regions, 
which may contribute to a larger circumference.25,26 However, other 
factors deserve consideration regarding the nature of the lifestyle in 
the countryside, such as labor practices that require routine physical 
activities.27 In some rural communities, women may have more active 
roles in daily physical activities, while men may be more involved 
in activities that do not require as much physical effort, especially 
at older ages. They may also be more engaged in activities that 
require the use of their legs, such as tending to gardens or performing 
household tasks, which can result in greater development of calf 
muscles. A study conducted in the interior of the state of RS observed 
a higher prevalence of physical activity in the rural population related 
to work and commuting.28 In any case, no specific studies were found 
regarding the physical condition of elderly individuals living in rural 
areas of RS that could be directly related to the findings of this study. 
The scores found in different regions of the state territory, we can infer 
hypotheses of associations with factors related to characteristics and 
variables pertinent to the geographic condition and other sociocultural 
factors that deserve appropriate investigation. In any case, the cutouts 
found, considering the sample size, describe characteristics pertinent 
to the population researched.

Conclusion
The prevalent values of calf circumference indicate an adequate 

pattern of nutritional and musculoskeletal conditions of the population 
studied. However, we observed that in the indicator evaluated, women 
present higher values than men and inversely proportional to age and 
important regional relationships in the context of the findings found. 
These measures provide us with better knowledge about this portion 
of the population in relation to their biological aging characteristics. 

And they make us reflect on the living conditions and demands for 
approaches in public policies considering the promotion of healthy 
aging of elderly rural workers, projecting the need for future studies 
in the search for understanding the physical dimension of the findings 
of this research. Furthermore, it is essential to investigate how 
socioeconomic factors, access to health services and physical activity 
practices influence the musculoskeletal and nutritional conditions 
of this population. The relationship between calf circumference 
and other health measures, such as muscular strength and mobility, 
also deserves attention, as does the analysis of regional and cultural 
differences that may impact these outcomes. 
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