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Abstract
This study assessed the effects of a supervised exercise program on the prevention of

sarcopenia and dynapenia in the elderly. 90 elderly individuals ( X= 67.40 + 6.59 years)
from Primary Health Care, most of whom had chronic diseases and were on medication,
participated in the study. They underwent assessments of calf circumference (CC) and
muscle strength (MS) before and after 16 weeks of training in four experimental groups,
with two one-hour sessions per week. Additionally, sociodemographic data were
collected. The results revealed significant gains in CC (A % = 3.94, p = 0.003) and MS
(A% = 23.54, p = 0.0034) after the program. These findings highlight the effectiveness
of an MS training program in preventing sarcopenia and dynapenia. It can be concluded
that regular physical exercise plays a significant role in improving the health and quality

of life of older individuals.
Key words: aged, anthropometry, muscle strength, sarcopenia

Resumo
Este estudo avaliou os efeitos de um programa de exercicio fisico supervisionado na

prevencao da sarcopenia e dinapenia em idosos. Participaram do estudo 90 idosos ( X=
67,40 + 6,59 anos) da Atencao Primaria a Saude, a maioria com doencas cronicas e em
uso de medicacao. Foram realizadas avaliacbes da circunferéncia da panturrilha (CC) e
da forca muscular (FM) antes e ap6s 16 semanas de treinamento em quatro grupos
experimentais, com duas sessdes semanais de uma hora. Adicionalmente, foram
recolhidos dados sociodemograficos. Os resultados revelaram ganhos significativos na
CC (A% =394, p =0,003) e na FM (A % = 23,54, p = 0,0034) apds o programa. Estes
resultados evidenciam a eficacia de um programa de treino de FM na prevencdo da
sarcopenia e da dinapenia. Conclui-se que o exercicio fisico regular desempenha um

papel significativo na melhoria da salde e da qualidade de vida dos individuos idosos.
Palavras-chave: idosos, antropometria, forca muscular, sarcopenia

Resumen
Este estudio evalud los efectos de un programa de ejercicio supervisado en la

prevencion de la sarcopenia y la dinapenia en ancianos. Participaron en el estudio 90
ancianos ( X= 67,40 + 6,59 afios) de Atencion Primaria, la mayoria con enfermedades

cronicas y medicados. Se les realizaron evaluaciones de la circunferencia de la



pantorrilla (CC) y de la fuerza muscular (FM) antes y después de 16 semanas de
entrenamiento en cuatro grupos experimentales, con dos sesiones de una hora por
semana. Ademas, se recogieron datos sociodemograficos. Los resultados revelaron
ganancias significativas en CC (A % = 3,94; p = 0,003) y MS (A % = 23,54; p = 0,0034)
tras el programa. Estos resultados ponen de manifiesto la eficacia de un programa de
entrenamiento con FM para prevenir la sarcopenia y la dinapenia. Se puede concluir
que el gjercicio fisico regular desempefia un papel significativo en la mejora de la salud

y la calidad de vida de los individuos mayores.
Palabras clave: ancianos, antropometria, fuerza muscular, sarcopenia

Introduction
Brazil has experienced a significant increase in its population aged 65 and over, over

the past decade, based on the most recent data released by the Brazilian Institute of
Geography and Statistics (IBGE, 2022). In 2022, this age group represented
approximately 10.5% of the country's total population, in contrast to the 7.7% recorded
in 2012. Additionally, the portion of the population aged 60 and over comprises
approximately 15.1%. Evidencia de forca; relacionar com sarcopenia e dinapenia
Numerous pieces of evidence indicate that the aging process is linked to various
cardiovascular, endocrine, and neuromuscular changes.Among these, those linked to
the locomotor system, notably the decrease in lean mass and muscle strength in the
elderly is perhaps one of the most important (Esteve and Zuera 2021).

In this way, there is increasing discussion about the concepts of sarcopenia and
dynapenia in the older population, as this leads to serious physical and psychological
consequences for their quality of life over the years. Furthermore, it is important to
consider sociodemographic factors that may contribute to the progression of such
events (TS Alexandre and YAO Duarte, 2019). In this context, the progressive and
widespread loss of lean mass and function due to natural conditions is referred to as
sarcopenia, which primarily affects the elderly population (Santilli et al., 2014).
Undoubtedly, it is known that this process increases with age. However physical
exercise has been shown to be an excellent preventive factor, because physical
training aimed at developing this physical ability has been shown to be one of the safest
ways of slowing down the aging process without side effects resulting from the use of

medication (Esteve and Zuera 2021).



It becomes essential, therefore, to conduct a detailed analysis of the role of physical
exercise as a parameter for preventing muscle mass loss. Only in this way will the
impact of this supervised active routine be observed in the assessment of the health
conditions of the elderly.

On the other hand, Dynapenia is the loss of muscle strength associated with ageing,
with a prevalence of over 20% in some countries (Brian and Todd, 2008). This
tendency to lose muscle strength is strongly related to a high risk of falls, poor physical
performance, disability and even mortality.

As a result, the importance of recurrent assessment of muscle strength (MS) in
individuals over the age of 60 is evident in order to prevent the exacerbation of these
risks (de Mello and Dalla Corte, 2019). Furthermore, it is possible to establish a
connection between the concepts of sarcopenia and dynapenia, as the decrease in
muscle mass could directly lead to a decrease in individuals' strength.

It should be pointed out that sarcopenia and dynapenia can affect the elderly
population in various aspects of their lives, both physiologically, such as a decrease in
functional capacity, and socially, generating additional medical care costs.
Simultaneously, these impacts clearly lead to a loss of quality of life for this group of
individuals. In this scenario, strength training is considered an integral part of physical
conditioning for the elderly as a strategy to improve strength and muscle mass
compromised by the aging process.

Given that inactivity proves to be a catalyst for physical deterioration (Thomas and
Battaglia, 2019), an exercise program tailored to older individuals emerges as an
essential pillar in maintaining their muscle strength over the years. This contributes to
factors such as mental well-being and balance.

This research aims to shed light on the impact of a tailored and closely supervised
exercise regimen in mitigating the onset and progression of sarcopenia, which involves
the loss of muscle mass and function, and dynapenia, characterized by age-related
reductions in muscle strength. By examining these conditions within the context of a
structured exercise program, we seek to provide valuable insights into the potential
benefits of such interventions for enhancing the overall well-being and functional
capacity of the elderly population.

"Thus, research tends to provide information regarding the assessment parameters of
sarcopenia and dynapenia, as well as the effects of continuous physical activity on

these issues in different individuals in the category above 60 years of age."To address



the questions raised, the objective of this study is to investigate the effects of an
individualized and supervised physical exercise program on the prevention of

sarcopenia and dynapenia in elderly people.

Methodology

This is a quasi-experimental study, incorporating both pre- and post-tests, with a
guantitative, cross-sectional descriptive approach. The data used in this study were
obtained through assessments, standardized tests and analysis of a set of variables
through statistical techniques of the MASTERFITTS project, which aims to provide
supervised exercise programs for health and well-being.

Sample

The research was conducted with elderly individuals who utilize the services of Primary
Health Care Units in the following neighborhoods in the city of Aracaju, Sergipe, Brazil:
Aeroporto, Atalaia, Coroa do Meio, Farolandia, Inacio Barbosa, and Jardins.

After informing them about the protocols for physical assessment and intervention,
they were invited to participate in the study and were asked to come to the Laboratory
of Human Motor Biosciences, bringing the following documents: 1) Medical clearance
with authorization to participate in physical exercises; 2) Referral from their respective
Primary Health Care Units; 3) Identification documents and Individual Taxpayer
Identification Number (CPF).

The inclusion criteria were as follows: being 60 years of age or older, committing to
participate in the exercise program by signing the Informed Consent Form (ICF), and
having the ability to perform the program. Individuals with any type of acute and/or
chronic condition that would hinder exercise participation and those who did not sign
the ICF were excluded.

After applying these criteria, 90 individuals participated in this study.

Ethical Precautions

The study therefore complied with national and international ethical precepts based on
Resolution 466/2012 (CNS, 2012) of the National Health Council and on Declaration
of Kelsinki (WHO, 2008), in order to respect ethical principles in scientific research
involving human beings, as well as their dignity, privacy and well-being.

All the individuals were informed about the risks and benefits of the research and

participated voluntarily by signing an informed consent form.



The research was preliminary approved by the Human Research Ethics Committee of
Universidade Tiradentes on March 26, 2020, according to opinion no. 3.936.886 -
CAAE: 26524719.4.0000.5371.

Evaluation procedures

After conducting preliminary procedures (participant recruitment, ethical precautions
and participant safety, and stratification into groups), all study participants underwent
a diagnostic evaluation, during which Muscle Strength (MS) and Calf Circumference
(CC) were assessed, which are relevant for measuring dynapenia and sarcopenia,
respectively.

For the assessment of MS in the elderly, the maximum repetitions test was used,
lasting for 30 seconds, with added weight. The assessment was performed for both
the lower and upper limbs, involving two movements: the Sit-to-Stand (ST) movement
and the Elbow Flexion and Extension (EE) movement. To achieve the necessary
intensity for the assessment of muscle strength, bars and weights were used as added
weight, with weights of 7 kg for women and 11 kg for men. These tests are described
below:

1. Sit-to-Stand (ST) Test: The test begins with the participant seated in the middle of
the chair, with a straight back and feet positioned shoulder-width apart to aid in
maintaining balance, with full contact on the ground. The bar should be supported on
the trapezius muscles and not on the neck (it should be placed on the upper part of the
deltoid). Both hands should hold the bar at a distance that varies according to each
participant's characteristics, and the elbows should be flexed backward. Upon the
signal to start, the participant stands up to full extension (vertical position) and returns
to the reference position, the chair; however, they should not sit down, as they must
maintain the movement rhythm for the entire 30 seconds or until the established pattern
cannot be maintained. The chair is only for reference and safety, as the participant

should not sit down to ensure the movement rhythm is maintained.

Figure 1 fits here

2. Elbow Flexion and Extension (EE) Test: In the upright position, with feet spaced
shoulder-width apart and knees slightly flexed, the participant should hold the bar
with arms fully extended, using a pronated grip with a width equal to or slightly wider



than the distance between the shoulders. The bar should be lifted to shoulder height
by flexing the elbows and then returned to the starting position in a controlled
manner for optimal movement effectiveness, while striving for maximum speed.
Special attention should be paid to controlling the final phase of forearm extension
to stabilize the upper arm, avoiding any swinging movements of the spine and
forearm, ensuring that complete flexion is achieved (the evaluator may lightly hold
the participant's biceps). It is important that the upper arm remains static during the
test. The participant is encouraged to perform as many flexion and extension
repetitions as possible within a time limit of 30 seconds, but always with controlled

movements in both the flexion and extension phases.

Figure 2 fits here

Muscle Strength (MS) Calculation:

Muscle strength (MS) was calculated using the ST and EE tests through the following
formula:

MS = (SC/0.85) + (EC/0.76) / 2
Where:

e MS: Muscle strength
e ST: Sit-to-Stand test (Strength of the lower limbs)
e EE: Elbow Flexion and Extension test (Strength of the upper limbs)
This formula combines the results of the Sit-to-Stand and Elbow Flexion and Extension

tests to calculate overall muscle strength. The values obtained from these tests are
divided by their respective coefficients (0.85 for SC and 0.76 for EC) and then averaged
to derive the overall muscle strength score.

Calf circumference is an important parameter for assessing muscle mass in the elderly
and was used in this study to evaluate the sarcopenia of the individuals.

Calf Circumference (CC) Assessment:

The measurement of calf circumference (CC) was performed on the left leg, using a
non-elastic measuring tape, at its most prominent part. It's important to note that this

measurement was conducted following the protocols established by The International



Society for the Advancement of Kinanthropometry (ISAK), ensuring the standardization
and accuracy of data collection. Furthermore, it's worth mentioning that the CC
measurement can be taken with the individual in a seated position, following the ISAK
recommended guidelines to ensure result consistency (SILVA e VIEIRA, 2020).

Its evaluation will be based on the following cutoff points: > 35 cm: Normal; between
31 and 24 cm: Moderate and less than 31 cm: Severe. These cutoff values were used
to categorize and assess the degree of sarcopenia.

Post-Exercise Program Assessment:

After four months from the start of the supervised exercise program, a summative
assessment was conducted with the objective of comparing the collected data.

Intervention

The strength training protocol worked on by the participants was subjected to a two-
week familiarization period, followed by 16 weeks of training consisting of two weekly

sessions in the afternoons, divided into classes by time slot, as already specified.

The strength exercises based on the circuit of resistance exercises on machines
(weight training) will be prescribed based on the OMNI-Res perceived exertion scale
(Robertson et al., 2003), similar to those used in the study by Kukkonen-Harjula et al.

(2007) as shown in Figure 3.

Figure 3 fits here

Levels 2 and 3 were used in the Rating of Perceived Exertion during the familiarization
phase. During the 16-week training period, the load was adjusted so that participants
perceive effort at levels 7 to 8 (Strong). This criterion also served as feedback for
readjusting the load every two weeks.

The neuromuscular training was carried out with the following sequence of exercises:
biceps-barbell, extension chair, triceps on the Cross over high pulley, flexor chair,
shoulder with dumbbells, squat on the bench with washer on the chest, flying chest,
leg press, front pull, plank and finally, the pelvic lift, with two minutes rest between sets
(figure 4).

The strength exercises were performed at medium speed in the eccentric and
concentric phases, for a period of approximately 2 seconds. The intervals between
sets and between exercises should always be at least 2 minutes. The elderly people



taking part in the project performed the proposed physical exercises in a planned circuit
format, which focused on strength exercises, while respecting the individuality of the
participants.

Figure 4 fits here

Results
The analysis of the results allows for the classification of participants in this physical
conditioning program based on these variables, which are crucial for evaluating
sarcopenia and dynapenia in the elderly.
Table 1 below presents characteristics of the volunteers, including age, height, weight,
and body mass index (BMI). This information provides a comprehensive overview of
the physical profile of the participants, enabling a clearer understanding of the
distribution of these variables within the study group.
It is possible to observe that the minimum age of the participants was 67.40, which
contributes to a more detailed examination of the relationships between sarcopenia
and dynapenia, which tend to increase with age. Additionally, the average BMI was
27.72, slightly above the ideal range, according to the classification of the Ministry of
Health itself. These participants were subsequently evaluated with respect to the
parameters of sarcopenia and dynapenia.

Table 1 fits here

Table 2 presents the socioeconomic characteristics of the patients collected through

anamnesis, presented as corresponding absolute numbers and percentages.



Table 2 fits here
Sarcopenia tests were conducted using calf circumference measurements, which

yielded data that were subsequently analyzed and categorized. These data are

presented in Table 3, showing absolute values.
Table 3 fits here

The assessment of calf circumference was carried out, and the measurements
indicated an increase in circumference attributed to the strength training regimen.
This increase in calf circumference was quantified by collecting data from the
participants, resulting in an average change of A % = 3.94, with a p-value of 0.003.
It's important to note that since the mean values obtained in both the diagnostic
and formative assessments exceeded 35 cm, the sample falls into the 'Normal'

category, indicating the absence of sarcopenia.

When conducting dynapenia tests, data were found which, after analysis, were
categorized. These data can be observed in Table 4, displaying absolute

numbers.

Table 4 fits here

The muscle strength tests revealed crucial information regarding the relationship
among the participants in the diagnostic and summative assessment study. It's
worth noting that to obtain these data, the muscle strength formula was used,
which utilized parameters such as the Sit-to-Stand Test and the Elbow Flexion and
Extension Test. In this context, after data grouping, a statistically significant
increase (A % = 23.54%, p = 0.0034) in muscle performance was indicated when

compared to before the training, with an average value of 19.09 for the diagnostic



and summative assessment. Therefore, the effects of the 2 training sessions per
week, over a total period of 16 weeks, on the dynapenia of the participants, were

clearly visible.

Discussion

Regarding the age of the participants, the prevalence of physically active older
individuals can vary depending on different countries, cultures, income levels,
and access to resources. In general, many studies have shown that a significant
number of older adults do not engage in sufficient physical activity to reap the
health benefits it can provide. According to LANZARA et al (2021), a study
involving individuals aged 50 to 70 revealed that only half of the elderly
participants were physically active, with the majority citing a lack of motivation as
a barrier to physical activity. However, a significant percentage expressed a
willingness to participate in training programs to improve their physical condition.
Therefore, in line with the World Health Organization (WHO) guidelines, older
adults should engage in at least 150 minutes of moderate-intensity physical
activity per week. These activities, when performed regularly, have been shown
to reduce the risk of falls in individuals over 65 years old (Sherrington et al., 2019).
Furthermore, it's essential to note that, in addition to the physical benefits, as a
measure to mitigate sarcopenia and dynapenia, physical activity also contributes
to mental health, socialization, and the overall quality of life of older adults.
Self-perception is also a significant factor in an individual's quality of life.
According to Lera-Lopez et al., (2019), specifically, individuals aged 50 to 69 who
engage in light to intense walking have a higher likelihood of having a better self-
perceived health compared to those aged 40 to 49.

In an analysis of gender, women are less likely than men to be physically active,
with only approximately 27% of women engaging in recommended levels of
physical activity, according to a study by Romans MC (1996). However, based
on the data collected, this trend has reversed. The gender disparity in physical
activity participation can be attributed to a complex interplay of factors such as
social and cultural norms, gender stereotypes, time constraints, and

responsibilities. Nevertheless, it's essential to note that this disparity is not a



blanket generalization that applies to all women, as there is significant individual
variation.

The relationship between marital status (single, married, or widowed) and
physical activity can vary considerably based on different factors, including
culture, age, level of commitment, and individual preferences. Many variables are
at play, so there is no one-size-fits-all answer. Some research suggests that
unmarried individuals may have more free time to dedicate to physical activities,
as they may have fewer family responsibilities and commitments compared to
married individuals. On the other hand, married individuals may have social and
support benefits for engaging in physical activity. Couples who share common
interests, such as exercise, can motivate each other to stay active. Additionally,
in many cases, married couples may engage in physical activities together as
part of their quality time. A study involving 3075 men and women analyzed the
relationship between marital status and levels of conjugal physical activity and
found that married women and men reported higher levels of exercise
participation compared to single individuals. This suggests that one spouse's
level of physical activity is related to the other spouse's level of physical activity.
The results highlight the potential of couple-based interventions to improve
participation and adherence to physical activity among older adults (Pettee et al.,
2016).

Regarding educational level and income, Zapata-Lamana et al., (2021) found that
older women who engage in vigorous physical activity tend to have higher levels
of education and income, suggesting that socioeconomic factors play a role in
determining the level of physical activity among older women. The relationship
between educational level, socioeconomic status, and physical activity practice
by women is complex and influenced by a variety of factors. For example, women
with higher levels of education often have access to more up-to-date information
about the health benefits of physical activity. They may be more aware of
sedentary-related chronic conditions such as diabetes, heart disease, and
obesity and understand the importance of physical activity in preventing these
conditions. Furthermore, a higher socioeconomic status can provide women with
more resources to engage in physical activities, such as gyms, dance classes,
sports equipment, and appropriate clothing. Access to these resources can

increase the likelihood of incorporating physical activity into their daily routines.



Finally, based on Lim HS (2020), it was found that older women who were
physically inactive had higher rates of obesity, unemployment, comorbidities, and
a poor subjective perception of health compared to those who were physically
active. The study emphasizes the importance of regular physical activity in
maintaining health and improving the quality of life of older women. This suggests
that comprehensive attention and management of lifestyle and diet quality are
necessary, considering the rapid aging and high life expectancy of women.

After 16 weeks of supervised training containing a sequence of exercises (as
shown in the evaluation procedures) performed at perceived muscular effort
levels 7 and 8 on the OMNI-Res scale (with load adjustments made biweekly),
while respecting the individuality of each participant, it was possible to observe
some promising results related to the mitigation and prevention of sarcopenia and
dynapenia. In Table 3, with the aim of assessing muscle loss, data related to the
measurement of the left calf circumference (CC) were grouped, and the
measurements indicated an increase. In Table 4, data related to muscle strength
(FM) were also grouped, and a significant growth was observed. Considering
these data...

...promising results concerning weight training in preventing/mitigating
sarcopenia in older individuals have been identified. In this regard, these numbers
corroborate, for example, the review conducted by Bao et al., (2020) - based on
22 studies involving 1,041 participants subjected to exercise programs ranging
from 30 to 80 minutes of training with 1 to 5 sessions per week and durations of
6 to 36 weeks.

In this study, it was identified that resistance exercise programs not only
significantly improved muscle mass, muscle strength, and physical performance
in sarcopenic elderly individuals but also emerged as the most promising method
for the elderly, based on the study conducted by Giallauria et al. (2016). This
condition is also accelerated by various factors such as hormonal changes,
sedentary lifestyle, poor nutrition, chronic diseases, and dysfunction of the
nervous system.

Limitations of this study include the lack of inclusion of more health variables to

be evaluated, which could contribute to the generalization of the presented data



and the characterization of the health profile of the volunteers participating in the
exercise program. Therefore, it is suggested that future research includes the
evaluation of additional variables.

Conclusion

In summary, the findings of this study are highly encouraging and underscore the
importance of regular physical activity as a vital tool in promoting the health and
well-being of the elderly. Through the implementation of a continuous physical
exercise program, it was not only possible to observe significant improvements
in calf circumference and muscle strength but also to highlight the effectiveness
of this program in preventing two critical conditions associated with aging:

sarcopenia and dynapenia.

The gains observed in calf circumference (A % = 3.94, p = 0.003) and muscle
strength (A % = 23.54%, p = 0.0034) indicate that the intervention had a positive
impact on preserving muscle mass and muscle function, essential for the
autonomy and quality of life of the elderly. Furthermore, the results also emphasize
that this intervention not only influenced physical aspects but also had significant
implications in other domains, including mental health, socialization, and the

reduction of fall risks, which are crucial issues for the elderly population.

Therefore, this study strengthens the need to continue investing in personalized
and supervised physical exercise programs for the elderly. By doing so, we are
not only contributing to the promotion of physical health but also to the
improvement of the overall quality of life and well-being of this valuable
population. These findings have important implications for public health policies
and clinical practices, highlighting the importance of physical activity as an
effective strategy in promoting healthy aging.
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