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ABSTRACT

This study identified factors associated with dynapenia in older adults residing in a small town in northeastern Brazil. It is a
population-based study conducted with 208 senior citizens (58.7% women) from Aiquara, BA. Sociodemographic, behavioral
and health information were obtained from face-to-face interviews, and nutritional status was assessed by body mass index. To
measure their level of physical activity and sedentary behavior, the International Physical Activity Questionnaire was used.
Dynapenia was diagnosed by sex, from the 25" percentile of handgrip strength, by means of a hydraulic dynamometer. For
inferential analyses, Poisson regression was used, with a robust estimator, calculation of Prevalence Ratios (PRs) and their
respective 95% Confidence Intervals (Cls). The prevalence of dynapenia was higher in older adults aged 70-79 (PR: 3.21;
95%Cl: 1.55-6.64) and >80 years (PR: 4.91; 95%CI: 2.32-10.39), in those with low weight (PR: 2.20; 95%Cl: 1.26-3.82), in
those who are insufficiently active (PR: 1.99; 95%CIl: 1.12-3.54), and among those with high level of sedentary behavior (PR:
1.88; 95%CIl: 1.19-2.98). The factors identified as being associated with dynapenia were: age between 70 and 79 and >80 years,
insufficient level of physical activity; high level of sedentary behavior, and low weight.

Keywords: Aging. Epidemiology. Muscle strength.

RESUMO

Este estudo identificou os fatores associados a dinapenia em idosos residentes em um municipio de pequeno porte do Nordeste
brasileiro. Trata-se de um estudo populacional, conduzido com 208 idosos (58,7% mulheres) de Aiquara-BA. As informages
sociodemograficas, comportamentais e de condigdes de satde foram obtidas em entrevistas face a face, e o estado nutricional
foi avaliado pelo indice de massa corporal. Para mensuragdo do nivel de atividade fisica e do comportamento sedentério,
utilizou-se o International Physical Activity Questionnaire. O diagnéstico da dinapenia foi realizado por sexo, a partir do
percentil 25 da forca de preensdo manual, averiguada com um dinamdmetro hidraulico. Para anélises inferenciais foi utilizada
a regressao de Poisson, com estimador robusto, calculo das Razbes de Prevaléncia (RP) e de seus respectivos intervalos de
confianga de 95% (IC). A prevaléncia de dinapenia foi maior nos idosos com idade entre 70-79 (RP: 3,21; 1C95%: 1,55-6,64)
e >80 anos (RP: 4,91; 1C95%: 2,32-10,39), nos com baixo peso (RP: 2,20; 1C95%: 1,26-3,82), nos insuficientemente ativos
(RP: 1,99; 1C95%: 1,12-3,54) e entre os com elevado comportamento sedentario (RP: 1,88; 1C95%: 1,19-2,98). Identificou-se
que os fatores associados a dinapenia foram: idade entre 70-79 e >80 anos, nivel de atividade fisica insuficiente; elevado
comportamento sedentdrio e baixo peso.

Palavras-chave: Envelhecimento. Epidemiologia. Forca muscular.

Introduction

Aging comes along with increasing changes in functional performance, so certain
activities, considered habitual, such as getting up from a bed or chair independently, become
increasingly difficult!, until it is no longer possible to perform them?. These changes are the
result of progressive declines in muscle fitness, attributed to factors of neurological and muscle
mechanisms, which provide a condition of muscle weakness, called dynapenia®*.

The prevalence of dynapenia appears to vary according to the context and the
characteristics of individuals, with a rate of 17.8% in the European older population®, 25.1% in
the Korean older population®, and in the order of 24.0 and 21.5% among Canadian older women
and men’, respectively. In Brazil, population-based research shows that dynapenia is frequent
among older people, with a prevalence of 17.2% being reported in the Estudo Longitudinal de
Salde glos Idosos Brasileiros®, and 30.9% in the Satide Bem-estar e Envelhecimento population
survey”.

M J. Phys. Educ.v. 33, 3342, 2022.



Page 2 of 13 Santos et al.

This epidemiological panorama refers to an important public health problem,
considering that dynapenia causes older adults to be more prone to low mobility®, falls,
fractures'!, hospitalizations and mortality*2. Furthermore, said outcome has been shown to be
associated with physical incapacity and chronic diseases, regardless of muscle mass®.

In view of this, handgrip strength (HGS) has been presented as an important tool to
diagnose dynapenia, due to its low cost, easy application and interpretation'®. However, it is
observed that, in Brazil, most health surveys for this purpose have been carried out in large
urban centers, mainly in the south and southeast regions®141>16:17,

In the northeast region, only one study conducted in a small urban center (<5,000
inhabitants), with rural characteristics, was found. However, it was limited to verifying the
association of dynapenia with the sex and age group of older adults®®. Therefore, the need to
carry out epidemiological research is justified, with the perspective of investigating, in the older
population, the groups in which dynapenia is more prevalent, since this information can be
used, in primary health care, as subsidies for the early identification of older adults in conditions
of greater probability for adverse outcomes, and direct the planning and execution of actions to
promote and recover the health of this population. Thus, the objective of the present study was
to identify factors associated with dynapenia in older adults living in a small municipality of
northeastern Brazil.

Methods

Study design, location and population

This is a population-based study, with a cross-sectional design, based on data from the
Baseline of the epidemiological and census survey entitled: “CondicBes de salde e estilo de
vida de idosos residentes em municipio de pequeno porte: coorte Aiquara®®”, carried out
between February and March 2013 in Aiquara, a small municipality (4,767 inhabitants) located
in the south-central region of the state of Bahia. This research was conducted with older adults
registered in the only unit of Aiquara’s Estratégia Saude da Familia (ESF), which covers
100.0% of the town’s population.

Eligibility criteria

Initially, a census was carried out in the urban area of the municipality, from the list
of older adults registered in the ESF. In this way, all households were separated by the area
covered by the community health agents and visited in order for the older adults to be identified.
For participation in the research, the following inclusion criteria were adopted: age > 60 years;
not being institutionalized; having a fixed residence in the urban area; sleeping four days or
more at home. However, the study excluded those who had a cognitive deficit, assessed by the
Mini Mental State Examination (MMSE) (< 13 points)®; or who had previous neurological
diseases, hearing problems, or who were bedridden.

All who met the established criteria were informed and clarified about the research
objectives and signed the Free and Informed Consent Term. In this way, data were collected
from 232 older adults?*. However, for the present study, 24 were excluded for not undergoing
the HGS measurement.

Data collection

The first stage of data collection consisted of a face-to-face interview held in the homes
of the older adults, where sociodemographic, behavioral and health information was collected.
Afterwards, the second part of the research was scheduled in a period of two to three days,
depending on their availability. This stage consisted of measuring the HGS, in a space provided
by the Municipal Health Department of Aiquara, BA.

J. Phys. Educ.v. 33, 3342, 2022.



Dynapenia in Older Adults Page 3 of 13

Independent variables (predictors)

Sociodemographic variables: sex (male or female), age group (60-69, 70-79, >80
years), skin color (black or non-black (white, brown and yellow)), education (with or without
education (never went to school and/or did not know how to write their own name), family
arrangement (living alone or with other people), marital status (married/stable union,
single/separated or widowed), income < I minimum wage or > 1 minimum wage; minimum
wage in 2013: R$ 678.00).

Behavioral variables: tobacco use (yes or no), alcohol consumption in the last 30
days before collection (yes or no), level of physical activity (PA), verified through the first four
domains of the long version of the International Physical Activity Questionnaire (IPAQ)??, an
instrument validated for Brazilian older adults®*?*; those who had a weekly time of < 150
minutes of moderate to vigorous PA were considered insufficiently active®.

Sedentary behavior (SB) was quantified by the fifth domain of the IPAQ, which
considers time spent sitting on a regular weekday and on a weekend day. The SB weighted
mean was calculated as follows: (5 x min/weekday) + (2 x min/weekend day) /7). The cutoff
point adopted for high SB was based on the 75" percentile of the weighted mean, with a value
of 342.85 min/day (5.71 hours/day).

Health conditions: previous diagnosis of arterial hypertension and/or diabetes mellitus
(yes or no), occurrence of falls in the last 12 months before collection (yes or no), self-
perception of health (excellent/very good/good, regular or poor), and nutritional status, assessed
by body mass index [BMI = (body mass/(height?))], which was categorized as follows: low
weight = BMI < 23.0 kg/m?; eutrophy = BMI from 23.0 to 28.0 kg/m?; overweight/obesity =
BMI > 28.0 kg/m?, according to the Pan American Health Organization?®.

Body mass was measured using a portable digital scale (Plenna®). The participants
stood barefoot, with their arms relaxed along the body, looking ahead, wearing light clothes.
Height was measured using a portable stadiometer (WiSO®); the subjects were barefoot, in an
upright position, with their feet together, heels, buttocks and shoulder girdle in contact with the
wall, and with their eyes fixed on a horizontal axis parallel to the floor (Frankfurt Line) during
inspiratory apnea?’.

Dependent variable (outcome)

The HGS was measured using a Saehan brand, SH5002® handheld hydraulic
dynamometer (Saehan Corporation, 973, Yangdeok-Dong, MasanHoewon-Gu, Changwon
630-728, South Korea). The test was performed on the dominant limb of the older adults, who
remained seated, with the arm close to the body, elbow flexed at 90°, and forearm in a neutral
position. In addition, the dynamometer was adjusted in accordance with the size of the
participant’s hand, in a way that the first and second finger joints were flexed?.

During the test, the older adults were encouraged to press the dynamometer handle
with as much force as possible. The test was performed twice, with an interval of one minute,
and the highest value identified in kilogram-force (kgf) was used for the analyses. The diagnosis
of dynapenia was stratified by sex, with a cut-off point set at the 25" percentile of the HGS
(women: 18.37 kgf; men: 26.75 kgf)?°.

Statistical analysis

The description of the population was based on the calculation of absolute and relative
frequencies, mean and standard deviation. For the inferential analyses, initially, bivariate
investigations were carried out using Poisson regression, with a robust estimator, through which
the Prevalence Ratios (PRs) and their respective 95% Confidence Intervals (Cls) were
calculated.
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The variables that showed a significance level lower than or equal to 20.0% (p < 0.20)
were considered for inclusion in the multivariate analysis, in a hierarchical model, where
sociodemographic aspects constituted the most distal level (Level 1), behaviors, the
intermediate level (Level 2), and health conditions, the most proximal level (Level 3) (Figure
1).

Sociodemographic aspects (Level 1):
Sex; Age group; Skin color; Education;
Family arrangement; Marital status;
Income.

Behavioral aspects (Level 2):
Tobacco and/or alcohol use; Level of
physical activity; Sedentary behavior.

Health conditions (Level 3):
Nutritional status; Arterial hypertension;
Diabetes mellitus; Occurrence of falls; Self-
perception of health.

Dynapenia

Figure 1. Flowchart of the hierarchical model used to identify factors associated with

dynapenia in older adults. Aiquara, BA, Brazil, 2013.
Source: Authors

The construction of the model started from the variables at the most distal level, and
later, the subsequent levels were gradually added. Thus, intra- and inter-level adjustments were
made, with only those variables that maintained a p value < 0.20, verified by the Wald test for
heterogeneity, remaining in the model. However, independent variables that showed a
significance level < 5.0% were considered factors associated with dynapenia. Data analyses
were performed using the Statistical Package for Social Sciences (IBM-SPSS® 21.0, 2013, Inc,
Chicago, IL).

Ethical aspects

This research was carried out in accordance with the ethical principles of the World
Medical Association’s Declaration of Helsinki and in accordance with the Brazilian National
Health Council’s Resolution No. 466/2012. Therefore, it was approved by the State University
of Southwestern Bahia’s Research Ethics Committee, under opinion No. 171.464/2012 and
CAAE No. 10786212.3.0000.0055.

Results
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Study conducted with 208 older adults (58.7% women). The mean ages of women and
men were, respectively, in the order of 71.0 £ 6.7 and 72.3 = 8.1 years. The prevalence of
dynapenia observed was 24.5%. Furthermore, it was found that 61.6% of the participants had
no education, 87.2% had an income < I minimum wage, 51.4% had an insufficient level of PA,
and 59.1% were hypertensive. Other characteristics of the population are shown in Table 1.

Table 1. Descriptive analysis of sociodemographic aspects, behavioral aspects and health
conditions of the older adults participating in the study. Aiquara, BA, Brazil. 2013.

Variable % of response n %
Sex 100.0

Female 112 58.7

Male 86 41.3
Age group 100.0

60-69 years 86 41.3

70-79 years 86 41.3

>80 years 36 174
Skin color 97.1

Black 53 26.2

Non-black 149 73.8
Education 97.6

No 125 61.6

Yes 78 384
Family arrangement 99.5

Living with other people 176 85.0

Living alone 31 15.0
Marital status 100.0

Married/stable union 113 54.3

Single/separated 37 17.8

Widowed 58 27.9
Income 93.8

> 1 minimum wage 25 12.8

<1 minimum wage 170 87.2
Tobacco smoking 100.0

No 189 90.9

Yes 19 9.1
Alcohol use 100.0

No 162 77.9

Yes 46 22.1
Level of physical activity 100.0

Sufficient 101 48.6

Insufficient 107 514
Sedentary behavior 100.0

Normal 146 73.7

High 52 26.3
Nutritional status 99.5

Low weight 62 30.0

Eutrophy 84 40.6

Overweight/obesity 61 29.5
Avrterial hypertension 100.0

No 85 40.9

Yes 123 59.1
Diabetes mellitus 100.0

No 172 82.7

Yes 36 17.3
Occurrence of falls 98.1

No 174 85.3

Yes 30 14.7
Self-perception of health 98.1

Excellent/very good/good 105 515

Regular 76 37.3

Poor 23 11.2

Note: %: percentage; n: number of participants

Source: Authors
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Table 2 shows the prevalence of dynapenia in the older adults, in accordance with the
independent variables analyzed. It was found that age group, skin color, education, marital
status, tobacco smoking, level of PA, SB, nutritional status, and self-perception of health had a
significance level < 20.0%. Therefore, they were selected for multivariate analysis.

Table 2. Prevalence of dynapenia in older adults, in accordance with sociodemographic aspects,

behavioral aspects and health conditions. Aiquara, BA, Brazil, 2013.
Prevalence of

Variables dynapenia (%) Gross PR (95%ClI) p value*

Sex 0.977
Female 24.6 1
Male 24.4 0.99 (0.61-1.61)

Age group <0.001
60-69 years 9.3 1
70-79 years 29.1 3.12 (1.49-6.53)
>80 years 50.0 5.37 (2.57-11.22)

Skin color 0.049
Non-black 20.8 1
Black 34.0 1.63 (1.01-2.66)

Education 0.008
No 30.4 2.37 (1.25-4.48)
Yes 12.8 1

Family arrangement 0.268
Living with other people 23.3 1
Living alone 33.2 1.38 (0.77-2.46)

Marital status 0.040
Married/stable union 21.2 1
Single/separated 16.2 0.76 (0.33-1.72)
Widowed 36.2 1.70 (1.04-2.79)

Income 0.890
> 1 minimum wage 24.0 1
<1 minimum wage 25.3 1.05 (0.50-2.21)

Tobacco smoking 0.185
No 25.9 1
Yes 10.5 0.40 (0.10-1.54)

Alcohol use 0.223
No 26.5 1
Yes 17.4 0.65 (0.33-1.29)

Level of physical activity <0.001
Sufficient 12.9 1
Insufficient 35.5 2.75 (1.56-4.86)

Sedentary behavior 0.003
Normal 19.9 1
High 40.2 2.03 (1.27-3.23)

Nutritional status 0.008
Eutrophy 17.9 1
Low weight 38.7 2.16 (1.24-3.77)
Overweight/obesity 19.7 1.10 (0.55-2.18)

Arterial hypertension 0.549
No 22.4 1
Yes 26.0 1.16 (0.70-1.91)

Diabetes mellitus 0.941
No 24.4 1
Yes 25.0 1.02 (0.54-1.91)

Occurrence of falls 0.818
No 24.7 1
Yes 26.7 1.07 (0.56-2.06)

Self-perception of health 0.048
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Excellent/very good/good 22.9 1
Regular 21.1 0.92 (0.52-1.61)
Poor 43.5 1.90 (1.06-3.41)

Note: %: percentage; PR: prevalence ratio; Cl: confidence interval; *Wald test
Source: Authors

However, after intra- and inter-level adjustments, the education, marital status, tobacco
smoking and self-perception of health variables showed a value of p>0.20. Therefore, they were
removed from the regression model, which, in its final version, showed that dynapenia was
associated with older adults aged 70 to 79 (PR: 3.21; 95%CI: 1.55-6.64) and >80 years (PR:
4.91; 95%CI: 2.32-10.39), those who were insufficiently active (PR: 1.99; 95%CI: 1.12-3.54),
those with high level of SB (PR: 1 .88; 95%CI: 1.19-2.98), and those evaluated with low weight
(PR: 2.20; 95%Cl: 1.26-3.82) (Table 3).

Table 3. Final hierarchical model of the association between dynapenia and the independent
variables in the study population. Aiquara, BA, Brazil, 2013.

Level Variables Adjusted PR (95%CI) p value*
Age group <0.001
60-69 years 1
70-79 years 3.21 (1.55-6.6)
1 >80 years 491 (2.32-10.39)
Skin color 0.052
Non-black 1
Black 1.59 (0.99-2.54)
Level of physical activity 0.018
Sufficient 1
2 Insufficient 1.99 (1.12-3.54)
Sedentary behavior 0.007
Normal 1
High 1.88 (1.19-2.98)
Nutritional status 0.016
3 Eutrophy 1
Low weight 2.20 (1.26-3.82)
Overweight/obesity 1.60 (0.79-3.25)

Note: %: percentage; PR: prevalence ratio; Cl: confidence interval; *Wald test
Source: Authors

Discussion

This study identified the following variables as factors associated with dynapenia in
older adults from a small municipality in northeastern Brazil: age group, level of physical
activity, sedentary behavior, and nutritional status.

In this context, a study conducted with 1,168 older adults from S&o Paulo, SP, observed
that the participants aged between 70 and 79 and those aged 80 years or older were, respectively,
1.99 (95%CI: 3.71-10.11) and 6.13 (95%CI: 2.84-7.74) more likely to suffer from dynapenia,
compared to those in the 60-69 age group®.

Similarly, a study carried out with 203 older adults registered in a Basic Health Unit
in Curitiba, PR, evidenced a higher prevalence of dynapenia in those in the age groups aged
>80 years (73.3%), in relation to that observed in younger senior citizens (60-69 years: 43.0%)
(p = 0.0120). Similar results were found in other epidemiological studies conducted in Rio de
Janeiro, RJ%, Sio Caetano do Sul, SPY, Florianopolis, SC', and Curitiba, PR,

In parallel to aging, important changes occur both in the nervous system and in the
muscular system, which, together, can generate implications in terms of muscle strength. The
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main ones include progressive decreases in excitatory impulses from the supraspinal centers
and in the ability to recruit large motor units, as well as in their reinnervations®3!,

Moreover, there is a decline in mitochondrial capacity, in the number of muscle fibers,
and in cross-sectional areas, as well as an increase in oxidative stress and a decrease in
functionality in satellite cells. Such repercussions tend to become increasingly severe during
longevity*®32, For this reason, older people at a more advanced age probably have a higher
prevalence of dynapenia compared to younger ones®3.

Among older adults living in the urban area of Aiquara, BA, it was identified that
nutritional condition also seems to influence the prevalence of dynapenia, since it was higher
among those evaluated with low weight. This result corroborates those obtained in S&o Paulo,
SP°, where malnourished older adults, identified by the Mini Nutritional Assessment, a
multidimensional method composed of 18 questions grouped into four parts — anthropometry
(body mass index, weight loss, arm and calf circumference), — were 2.63 (95%CI: 1.04-6.64)
more likely to be dynapenic compared to eutrophic ones.

This evidence refers to the considerable interference that nutritional condition appears
to exert on level of muscle strength, given that older adults with low weight tend to have a low
caloric intake, which, in its turn, activates the immune system and increases the release of
inflammatory cytokines, resulting in a severe catabolic state, especially affecting muscle mass,
potentiating declines in its contingents®:%,

In this context, a literature review showed that international guidelines have pointed
to the relevance of a more robust protein intake for the improvement or maintenance of muscle
structure and function throughout aging. Thus, in Australia, the daily recommendation for
healthy older adults is around 1.1-1.2 grams per kilogram (g/kg) of body mass per day. In
Nordic countries, between 1.1-1.3 g/kg/day is recommended. Similar values are recommended
by the Society for Sarcopenia, Cachexia and Wasting Disease (1.0-1.5 g/kg/day), the European
Union Geriatric Medicine Society (> 1.2 g/kg/day), and the European Society for Clinical
Nutrition and Metabolism (1.2-1.5 g/kg/day)*.

At the national level, the Brazilian Society of Parenteral and Enteral Nutrition
(BRASPEN) recommends, for older adults, an overall protein ingestion close to those observed
internationally (1.0-1.2 g/kg/day), in an intake of 30 to 35 Kcal/kg/day. However, BRASPEN
stresses that, for malnourished or chronically ill older adults, a higher ingestion (1.2-1.5
g/kg/day) is of paramount importance, which can reach 2.0 g/kg/day in cases of serious
morbidities, where the decline of skeletal muscles is faster, as a consequence of high
catabolism3*.

Nevertheless, habitual PA has also been shown to be a considerable factor influencing
the level of muscle strength in older adults. From this perspective, a population-based study
conducted with 391 older women living in Floriandpolis, SC*, found that sufficiently active
participants were 55.0% less likely to be dynapenic (OR: 0.45; 95%CI: 0.25-0.82).

Congruently, cross-sectional data from the UK Biobank, a study involving 66,582
English older adults, showed that participants in the highest quintile of time spent on moderate
PA (55.50 min/day), also assessed using the IPAQ, had on average a HGS 1.28 kgf (95%CI:
1.08-1.48) greater than that of those in the lowest quintile (42.87 min/day) (p < 0.001).
Additionally, it evidenced that older adults in the highest HGS quintile (31.34 kgf) spent an
average of 12.63 (95%CI: 10.22-15.05) more minutes of PA per day compared to those
evaluated in the lowest quintile (30.06 kgf)*>.

Given this scenario, regular PA is shown to be a possible non-drug intervention to
improve or maintain muscle strength during aging. Among the modalities for this purpose,
resistance training is highlighted as one of the most important. Thus, the National Strength and
Conditioning Association recommends, for older adults, between two to three days of resistance
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training, in sessions consisting of 8-10 exercises, which should be performed progressively until
reaching an intensity in the order of 70.0 to 85.0 % of a maximum repetition®®,

In addition to insufficient level of PA, in Aiquara, BA, a high SB also provided a
higher probability of the outcome studied. As far as we know, the present study is the first
nationwide to investigate the association between said health risk behavior and dynapenia in
older adults. Checking the international scenario, it was possible to identify that this relationship
is still under construction, with some epidemiological studies having observed the association
of dynapenia only with some sedentary activities, and not based on total time*"8,

The study conducted from the English Longitudinal Study of Aging cohort, involving
6,228 older adults, analyzed the relationship of daily TV time and internet use with HGS. The
results showed that time spent on sedentary activities was inversely associated with strength;
participants who watched TV for ~6 hours/day had a lower HGS compared to those with only
2 hours/day. However, this result was not congruent, as it lost the positive association effect
after the adjustments were applied®’.

Another study, carried out with 390,089 English older adults, investigated the
association of screen time, muscle strength and mortality. Its findings revealed that
discretionary screen time (> 5 hours/day) was associated with dynapenia (HR: 1.31; 95%(CI:
1.22-1.43) and that the presence of preserved muscle strength attenuated the risk of mortality
in those evaluated with high exposure to sedentary activity (HR: 1.04; 95%CI: 0.95-1.14)%,

The relationship between muscle strength level and SB is not fully elucidated in the
literature. What is already known is that there is an interference of stationary time on muscle
fitness, that is, of time spent on sedentary activities in a prolonged manner, with consequent
physiological changes in skeletal muscle®. In addition to decreasing muscle strength and mass,
due to disuse of the locomotor system, high level of SB can potentiate a greater accumulation
of fat mass and its infiltration into muscle tissue, weakening its power of contraction and
stimulation*.

This study has some limitations, with highlight to the use of self-reported measures to
obtain the time spent on PA and exposure to SB. However, the use of the MMSE as a screening
tool for cognitive impairment is worth noting, as it aimed to minimize the impact of memory
bias in obtaining the acquired information.

On the other hand, its strengths include the method used to measure muscle strength
and its census perspective, which allowed the evaluation of a representative contingent of an
older population residing in a small town in the Northeast of Brazil, which presents poor
sociodemographic indicators. Thus, the results found may support the execution of health
surveillance actions aimed at identifying older adults more prone to dynapenia, thus enabling
early interventions and the recovery of health conditions.

Conclusions

In older adults residing in the urban area of municipality of Aiquara, BA, dynapenia
was associated with age between 70 and 79 and >80 years, insufficient level of physical activity,
high level of sedentary behavior, and low weight.

This calls for the need to adopt measures aimed at improving the level of muscle
strength in these groups, such as a balanced diet with a proper number of proteins, regular
engagement in physical activity, especially resistance exercises with external loads, and a
shorter time of exposure to sedentary activities.

References

J. Phys. Educ.v. 33, 3322, 2022.



Page 10 of 13 Santos et al.

1. Alexandre TDS, Scholes S, Santos JLF, de Oliveira C. Dynapenic abdominal obesity as a risk factor for worse
trajectories of adl disability among older adults: The ELSA Cohort Study. J Gerontol A Biol Sci Med Sci.
2019;74(7):1112-1118. DOI: https://doi.org/10.1093/gerona/gly182

2. Hughes VA, Frontera WR, Wood M, Evans WJ, Dallal GE, Roubenoff R, et al. Longitudinal muscle strength
changes in older adults: influence of muscle mass, physical activity, and health. J Gerontol A Biol Sci Med
Sci. 2001;56(5):B209-17. Doi: 10.1093/gerona/56.5.b209

3. Clark BC, Manini TM. Sarcopenia # Dynapenia. J Gerontol A Biol Med Sci. 2008;63(8):829-834. DOI:
10.1093/gerona/63.8.829

4. Santos L, Miranda CGM, Souza TCB, Brito TA, Fernandes MH, Carneiro JAO. Body composition of women
with and without dynapenia defined by different cut-off points. Rev Nutr. 2021;34:e200084. DOI:
https://doi.org/10.1590/1678-9865202134€200084

5. Bertoni M, Maggi S, Manzato E, Veronese N, Weber G. Depressive symptoms and muscle weakness: A two-
way relation? Exp Gerontol. 2018;108:87-91. DOI: 10.1016/j.exger.2018.04.001

6. Noh HM, Park YS. Handgrip strength, dynapenia, and mental health in older Koreans. Scientific Reports.
2020;10(1):4004. 10.1038/s41598-020-60835-4

7. Tessier AJ, Wing SS, Rahme E, Morais JA, Chevalier S. Physical function-derived cut-points for the
diagnosis of sarcopenia and dynapenia from the Canadian longitudinal study on aging. J Cachexia Sarcopenia
Muscle. 2019;10(5):985-999. DOI: 10.1002/jcsm.12462

8. Borges VS, Lima-Costa MFF, Andrade FB. A nationwide study on prevalence and factors associated with
dynapenia in older adults: ELSI-Brazil. Cad Saude Publica. 2020;36(4):00107319. DOI:
https://doi.org/10.1590/0102-311X00107319

9. Alexandre TS, Duarte YAO, Santos JLF, Lebrdo ML. Prevaléncia e fatores associados a sarcopenia, dinapenia
e sarcodinapenia em idosos residentes no Municipio de Sao Paulo-Estudo SABE. Rev. bras. epidemiol.
2018;21(Suppl 02):e180009. DOI: https://doi.org/10.1590/1980-549720180009.supl.2

10. Soares AV, Marcelino E, Maia KC, Borges Junior NG. Relation between functional mobility and dynapenia
in institutionalized frail elderly. Einstein (Sao Paulo). 2017; 15(3):278-282. Doi:
https://doi.org/10.1590/S1679-45082017A03932

11. Scott D, Daly RM, Sanders KM, Ebeling PR. Fall and Fracture Risk in Sarcopenia and Dynapenia With and
Without Obesity: the Role of Lifestyle Interventions. Curr Osteoporos Rep. 2015;13(4):235-44. DOI:
10.1007/s11914-015-0274-z

12. Li R, Xia J, Zhang XI, Gathirua-Mwangi WG, Guo J, Li Y, McKenzie S, et al. Associations of Muscle Mass
and Strength with All-Cause Mortality among US Older Adults. Med Sci Sports Exerc. 2018;50(3):458-467.
DOI:10.1249/MSS.0000000000001448

13. Cruz-Jentoft AJ, Bahat G, Bauer J, Boirie Y, Bruyére O, Cederholm T, et al. Sarcopenia: revised European
consensus on definition and diagnosis. Age Ageing. 2019;48(1):16-31. DOI: 10.1093/ageing/afy169

14. Confortin SC, Ono LM, Meneghini V, Pastorio A, Barbosa AR, D’orsi E. Factors associated with handgrip
strength in older adults residents in Florianépolis, Brazil: EpiFloripa Aging Study. Rev Nutr. 2018;31(4):
385-395. DOI: https://doi.org/10.1590/1678-98652018000400004

15. Lenardt MH, Carneiro NHK, Betiolli SE, Binotto MA, Ribeiro DKMN, Teixeira FFR. Fatores associados &
forca de preensdo manual diminuida em idosos. Esc. Anna Nery. 2016;20(4):e20160082. DOI:
https://doi.org/10.5935/1414-8145.20160082

16. Lino VTS, Rodrigues NCP, O’Dwyer G, Andrade MKN, Mattos IE, Portela, MC. Handgrip strength and
factors associated in poor elderly assisted at a primary care unit in Rio de Janeiro, Brazil. PloS one.
2016;11(11):e0166373. DOI: 10.1371/journal.pone.0166373

17. Marques KM, Ferreira MPN, Freitas Tl, Goulart RMM, Aquino RC, Previdelli NA. Avalia¢do da dinapenia
em idosos de S&o Caetano do Sul, Sdo Paulo, Brasil. Fisioter. mov. 2019;32: e003218. DOI:
https://doi.org/10.1590/1980-5918.032.A018

18. Pinheiro PA, Passos TDO, Coqueiro RS, Fernandes MH, Barbosa, AR. Desempenho motor de idosos do
Nordeste brasileiro: diferencgas entre idade e sexo. Rev. esc. enferm. USP. 2013;47(1):128-136. DOI:
https://doi.org/10.1590/S0080-62342013000100016.

19. Casotti CA, Almeida CB, Santos L, Valenca Neto PF, Carmo TB. Condic6es de satde e estilo de vida de
idosos: métodos e desenvolvimento do estudo. Préticas e Cuidado: Revista de Salde Coletiva. 2021[acesso
em 21 jul 2021];2:12643-e12643. Disponivel em:
https://www.revistas.uneb.br/index.php/saudecoletiva/article/view/12643

20. Bertolucci PHF, Brucki, SMD, Campacci, SR, Juliano Y. O mini-exame do estado mental em uma populacéo
geral: impacto da escolaridade. Arg. Neuro-psiquiatr. 1994;52(1):01-07. DOI: https://doi.org/10.1590/S0004-
282X1994000100001

21. Alves CSS, Santos L, Valenca Neto PF, Almeida CB, Caires SS, Casotti CA. Indicadores antropométricos de
obesidade em idosos: dados do estudo base. RBONE — Revista Brasileira de Obesidade, Nutricdo e

J. Phys. Educ.v. 33, 3342, 2022.


https://doi.org/10.1093/gerona/gly182
https://doi.org/10.1093/gerona/56.5.b209
https://doi.org/10.1093/gerona/63.8.829
https://doi.org/10.1590/1678-9865202134e200084
https://doi.org/10.1016/j.exger.2018.04.001
https://doi.org/10.1038/s41598-020-60835-4
https://doi.org/10.1002/jcsm.12462
https://doi.org/10.1590/0102-311X00107319
https://doi.org/10.1590/1980-549720180009.supl.2
https://doi.org/10.1590/S1679-45082017AO3932
https://doi.org/10.1007/s11914-015-0274-z
https://doi.org/10.1249/mss.0000000000001448
https://doi.org/10.1093/ageing/afy169
https://doi.org/10.1590/1678-98652018000400004
https://doi.org/10.5935/1414-8145.20160082
https://doi.org/10.1371/journal.pone.0166373
https://doi.org/10.1590/1980-5918.032.AO18
https://doi.org/10.1590/S0080-62342013000100016
https://www.revistas.uneb.br/index.php/saudecoletiva/article/view/12643
https://doi.org/10.1590/S0004-282X1994000100001
https://doi.org/10.1590/S0004-282X1994000100001

Dynapenia in Older Adults Page 11 of 13

Emagrecimento. 2021[acesso em 21 jul 2021];15(93):270-280.
http://www.rbone.com.br/index.php/rbone/article/view/1694

22. Craig CL, Marshall AL, Sjostrom M, Bauman AE, Booth ML, Ainsworth BE, et al. International physical
activity questionnaire: 12-country reliability and validity. Med Sci Sports Exerc. 2003;3 (8):1381-1395. DOI:
10.1249/01.MSS.0000078924.61453.FB

23. Benedetti, TRB, Antunes, PC, Rodriguez-Afiez, CR, Mazo, GZ, Petroski, EL. Reprodutibilidade e validade
do Questionario Internacional de Atividade Fisica (IPAQ) em homens idosos. Rev. Bras. Med. Esporte.
2007;13(1):11-16. DOI: https://doi.org/10.1590/S1517-86922007000100004

24, Benedetti, TRB, Mazo, GZ, Barros, MV. Aplicacdo do questionario internacional de atividades fisicas para
avaliacdo do nivel de atividades fisica de mulheres idosas: Validade concorrente e reprodutibilidade teste-
reteste. R. Bras. Ci. Mov. 2014; 12(1):25-33. DOI: http://dx.doi.org/10.18511/rbcm.v12i1.538

25. Bull FC, Al-Ansari SS, Biddle S, Borodulin K, Buman M, Cardon C, et al. World Health Organization 2020
guidelines on physical activity and sedentary behaviour. Br J Sports Med. 2020; 54 (24): 1451-1462. DOI:
10.1136/bjsports-2020-102955

26. Organizacdo Pan-Americana. XXXVI Reunion del Comité Asesor de Investigaciones en Salud-Encuestra
Multicéntrica-Salud Beinestar y Envejecimeiento (SABE) en América Latina e el Caribe-Informe preliminar.
2002[acesso em 21 jul 2021]. Disponivel em: https://www1.paho.org/Spanish/HDP/HDR/CAIS-01-05.PDF

27. Frisancho AR. New standards of weight and body composition by frame size and height for assessment of
nutritional status of adults and the elderly. Am J Clin Nutr. 1984;40(4):808-19. DOI: 10.1093/ajcn/40.4.808

28. Figueiredo IM, Sampaio RF, Mancini MC, Silva FCM, Souza MAP. Teste de forca de preensao utilizando o
dinambmetro Jamar. Revista Acta Fisiatrica. 2007;14(2):104-110. DOI: https://doi.org/10.5935/0104-
7795.20070002

29. Santos L, Santana PS, Caires SS, Barbosa RS, Rodrigues SC, Almeida CB, et al. For¢a e massa muscular em
idosos do Nordeste brasileiro. Research, Society and Development. 2021;10(14):e570101422270. DOI:
https://doi.org/10.33448/rsd-v10i14.22270

30. Tieland M, Trouwborst I, Clark BC. Skeletal muscle performance and ageing. J Cachexia Sarcopenia
Muscle. 2018;9(1):3-19. DOI: 10.1002/jcsm.12238

31. Distefano G, Goodpaster BH. Effects of exercise and aging on skeletal muscle. Cold Spring Harb Perspecti
Med. 2018;8(3) a029785. Doi: 10.1101/cshperspect.a029785

32. Putra C, Konow N, Gage M, York CG, Mangano KM. Protein Source and Muscle Health in Older Adults: A
Literature Review. Nutrients. 2021;13(3):743. DOI: 10.3390/nu13030743

33. Franzke B, Neubauer O, Wagner, K-H. Dietary protein, muscle and physical function in the very
old. Nutrients. 2018;10(7):935. DOI: 10.3390/nu10070935

34. Gongalves TJM, Horie LM, Gongalves SEAB, Bacchi MK, Bailer MC, Barbosa-Silva, TG, et al. Diretriz
BRASPEN de terapia nutricional no envelhecimento. Braspen J. 2019[acesso em 21 jul 2021];34(3):1-68.
Disponivel em: https://nutritotal.com.br/pro/wp-content/uploads/sites/3/2019/11/Material-1-diretriz-TN-no-
envelhecimento.pdf

35. Cooper A, Lamb M, Sharp SJ, Simmons RK, Griffin SJ. Bidirectional association between physical activity
and muscular strength in older adults: Results from the UK Biobank study. Int J Epidemiol. 2017;46(1):141-
148. DOI: 10.1093/ije/dyw054

36. Fragala MS, Cadore EL, Dorgo S, Izquierdo M, Kraemer WJ, Peterson MD, et al. Resistance Training for
Older Adults: Position Statement From the National Strength and Conditioning Association. J Strength Cond
Res. 2019; 33(8):2019-2052. DOI: 10.1519/JSC.0000000000003230

37. Hamer M, Stamatakis E. Screen-based sedentary behavior, physical activity, and muscle strength in the
English longitudinal study of ageing. PloS one. 2013;8(6):e66222. DOI: 10.1371/journal.pone.0066222

38. Celis-Morales CA, Lyall DM, Steell L, Gray SR, lliodromiti S, Anderson J, et al. Associations of
discretionary screen time with mortality, cardiovascular disease and cancer are attenuated by strength, fitness
and physical activity: findings from the UK Biobank study. BMC Med. 2018;16(1):77. DOI:
10.1186/s12916-018-1063-1

39. Bey L, Hamilton, MT. Suppression of skeletal muscle lipoprotein lipase activity during physical inactivity: a
molecular reason to maintain daily low-intensity activity. J Physiol. 2003;551(2):673-682. DOI:
10.1113/jphysiol.2003.045591

40. Reid N, Healy GN, Gianoudis J, Formica M, Gardiner PA, Eakin EE, et al. Association of sitting time and
breaks in sitting with muscle mass, strength, function, and inflammation in community-dwelling older adults.
Osteoporos Int. 2018;29(6):1341-1350. DOI: 10.1007/s00198-018-4428-6

Acknowledgements: To the Coordination for the Improvement of Higher Education Personnel [Coordenacao
de Aperfeicoamento de Pessoal de Nivel Superior] (CAPES) for Rizia Rocha Silva’s doctoral
scholarship, to the Bahia Research Support Foundation [Fundacao de Amparo a Pesquisa do
Estado da Bahia] (FAPESB) for Lucas dos Santos’s doctoral scholarship, as well as to the

J. Phys. Educ.v. 33, 3322, 2022.


http://www.rbone.com.br/index.php/rbone/article/view/1694
https://doi.org/10.1249/01.mss.0000078924.61453.fb
https://doi.org/10.1590/S1517-86922007000100004
http://dx.doi.org/10.18511/rbcm.v12i1.538
https://doi.org/10.1136/bjsports-2020-102955
https://www1.paho.org/Spanish/HDP/HDR/CAIS-01-05.PDF
https://doi.org/10.1093/ajcn/40.4.808
https://doi.org/10.5935/0104-7795.20070002
https://doi.org/10.5935/0104-7795.20070002
https://doi.org/10.33448/rsd-v10i14.22270
https://doi.org/10.1002/jcsm.12238
https://doi.org/10.1101/cshperspect.a029785
https://doi.org/10.3390/nu13030743
https://doi.org/10.3390/nu10070935
about:blank
about:blank
https://doi.org/10.1093/ije/dyw054
https://doi.org/10.1519/jsc.0000000000003230
https://doi.org/10.1371/journal.pone.0066222
https://doi.org/10.1186/s12916-018-1063-1
https://doi.org/10.1113/jphysiol.2003.045591
https://doi.org/10.1007/s00198-018-4428-6

Page 12 of 13

Santos et al.

Municipal Health Department of Aiquara, BA, and to the older adults participating in the

study.

ORCID:

Lucas dos Santos: https: https://orcid.org/0000-0002-8195-8856

Ruzia Rocha Silva: https: https://orcid.org/0000-0003-0071-8111
Pabliene dos Santos Santana : https://orcid.org/0000-0003-1331-5100
Paulo da Foseca Valénga Neto: https://orcid.org/0000-0001-9777-5774
Cléaudio Bispo de Almeida: https://orcid.org/0000-0001-9486-7163
Cezar Augusto Casotti: https://orcid.org/0000-0001-6636-8009

Received on 07/07/21.
Reviewed on 11/05/22.
Accepted on 30/05/22.

Correspondence address: Lucas dos Santos. Endereco: Av. José Moreira Sobrinho, s/n. Bairro: Jequiezinho,
Jequié - BA, CEP [Postal code]: 45205-490. E-mail: Isantos.ed.f@gmail.com.

J. Phys. Educ.v. 33, 3342, 2022.


https://orcid.org/0000xxxxxxxxx
https://orcid.org/0000xxxxxxxxx
https://orcid.org/0000
https://orcid.org/0000-0001-9777-5774
https://orcid.org/0000-0001-6636-8009

