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ABSTRACT

This research aimed to analyze the association of physical activity (PA) level combined with exposure to sedentary behavior
(SB) with dynapenia in older people. Epidemiological, cross-sectional study, conducted with 208 older adults in Aiquara,
Bahia, Brazil. Habitual PA and SB were quantified using the International Physical Activity Questionnaire. Based on this
information, participants were divided into groups (G): G1) sufficiently active and low SB; G2) sufficiently active and high
SB; G3) insufficiently active and low SB; and G4) insufficiently active and high SB. Assessment of dynapenia was
performed based on the values of the handgrip strength measured in kilogram-force (kgf) (women: 18.37 kgf; men: 26.75
kgf). Descriptive analysis was conducted using absolute and relative frequencies, mean and standard deviation. For the
inferential analysis, Poisson regression was used, with a robust estimator, calculation of Prevalence Ratios (PRs) and their
relevant Confidence Intervals (Cls) of 95.0%. It was observed that the mean age of women and men were, respectively,
71.0£6.7 and 72.3 + 8.1 years and the prevalence of dynapenia observed was about 24.5%. Furthermore, it was found that
the insufficiently active older adults with low SB (G3) (PR: 2.28; 95%CI: 1.09-4.76), and those insufficiently active with
high SB (G4) (PR: 4, 14; 95%CI: 1.95-8.70), were more likely to experience the assessed outcome. Evidence showed that,
among the older adults in Aiquara the prevalence of dynapenia was high in the presence of an insufficient level of PA,
especially when combined with greater exposure to SB.

Palavras-chave: Motor activity. Aging. Sedentary lifestyle. Epidemiology

RESUMO

Esta pesquisa teve como objetivo analisar a associacdo do nivel de atividade fisica (AF) combinado & exposi¢do ao
comportamento sedentario (CS) com a dinapenia em idosos. Estudo epidemioldgico, transversal, conduzido com 208 idosos
de Aiquara, Bahia, Brasil. A AF habitual e o CS foram quantificados pelo International Physical Activity Questionnaire. A
partir destas informagdes, dividiu-se os participantes em grupos (G): G1) suficientemente ativos e baixo CS; G2)
suficientemente ativos e elevado CS; G3) insuficientemente ativos e baixo CS; e G4) insuficientemente ativos e elevado
CS. A avaliagdo da dinapenia foi realizada a partir dos valores, em quilograma-forga (kgf), da forca de preensdo manual
(mulheres: 18,37 kgf; homens: 26,75 kgf). A analise descritiva foi conduzida por meio de frequéncias absolutas e relativas,
média e desvio padrdo. Para a analise inferencial utilizou-se a regressdo de Poisson, com estimador robusto, calculo das
Razdes de Prevaléncia (RP) e de seus respectivos Intervalos de Confianga (IC) de 95,0%. Observou-se que as médias de
idade das mulheres e dos homens, foram, respectivamente, 71,0 + 6,7 ¢ 72,3 + 8,1 anos e a prevaléncia de dinapenia
observada foi na ordem de 24,5%. Ademais, averiguou-se que os idosos insuficientemente ativos com baixo CS (G3) (RP:
2,28; 1C95%: 1,09-4,76), e os insuficientemente ativos com elevado CS (G4) (RP: 4,14; IC95%: 1,95-8,70), apresentaram
maior probabilidade ao desfecho analisado. As evidéncias verificadas mostraram que, entre os idosos de Aiquara, a
prevaléncia de dinapenia foi elevada na presenca do nivel de AF insuficiente, especialmente quando combinado a uma maior
exposigdo ao CS.
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Introduction

Aging is a process inherent to the life cycle and some systemic adaptations occur
with advancing age, impacting the functioning of the body and homeostasis'. Thus, the
changes that occur in the musculoskeletal system stand out, considering the decline in muscle
strength, mass and power>™,

Evidences point out that the highest level of performance of skeletal muscles is
reached between the second and third decade of life, when the peak of muscular aptitude is
reached, and then a continuous decline begins with aging>®. Muscle weakness, resulting from
advancing age, was defined by Clark and Manini’ as dynapenia. This condition is recognized
as the first criterion for the diagnosis of sarcopenia® and may present different
epidemiological perspectives according to the sociodemographic and morbidity and
mortality profile of the evaluated population®!%!!,

From an international perspective, a prevalence of about 17.8% dynapenia was
observed in European older adults'?. On the other hand, among older Brazilian people, the
prevalence seems to vary from 24.5%' to 30.9%'*. Therefore, dynapenia appears as an
important Public Health issue, since it generates implications for the functional capacity and
autonomy of older people and is associated with adverse events in health and quality of life,
such as a greater probability of falls, hospitalization’ and mortality'®.

In this framework, a systematic review of 112 studies, which together evaluated
43,796 older people, found that physical activity (PA) and sedentary behavior (SB) also seem
to exert a strong influence on the muscular fitness of the older adults. Thus, older people who
are insufficiently active or who are highly exposed to sedentary behavior tend to exhibit
minor lower muscle strength and power® and are more likely to experience dynapenia'>.

Despite this evidence concerning the independent associations of insufficient
physical activity level and high sedentary behavior with dynapenia, no epidemiological
studies were found in the literature that investigated the combined effect of these two risk
behaviors on muscle strength in older people. However, being aware that both behaviors have
deleterious repercussions on muscle fitness, the hypothesis that their combination may have
a synergistic effect is highlighted, increasing the likelihood of muscle weakness.

Therefore, there is a need to conduct population health surveys for this investigation,
as the results found may help health surveillance actions, enabling more effective
interventions based on the identification of these behaviors combination impact in the
functional performance levels throughout aging. Therefore, this study aimed to review the
association between the level of physical activity combined with exposure to sedentary
behavior and dynapenia in older people.

Methods

Study design, location and population

This is a study, with a cross-sectional design, built from information from the
baseline of the epidemiological and population research: “Condi¢oes de saude e estilo de
vida de idosos residents em municipio de pequeno porte: coorte Aiquara”, conducted
between February and April 2013, with older people from the urban area of Aiquara, BA,
Brazil. More details on the procedures adopted and stages of data collection can be found in
Casotti et al'®.

Ethical aspects
This survey was carried out in accordance with Resolution No. 466/2012 of the
Brazilian National Health Council and approved by the Research Ethics Committee of
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Universidade Estadual do Sudoeste da Bahia, under Opinion No. 171.464/2012 and CAAE
No. 10786212.3.0000.0055. All participants were informed about the objectives, procedures
and the voluntary participation in the investigation. Thus, after receiving information about
the study, they signed the Free and Informed Consent Form.

Eligibility criteria

As inclusion criteria, participants should be > 60 years old, not institutionalized, have
a fixed residence in the urban area, and report sleeping four days or more per week at home.
However, older people who demonstrated cognitive deficit, assessed by the Mini Mental
State Examination (MMSE) (< 13 points)!’, those bedridden, and those who had neurological
and/or hearing disorders were excluded.

Thus, from a census conducted based on the list of older people registered in the
Family Health Strategy, which covers 100.0% of the population of Aiquara, BA, 232 older
people living in the urban area of that municipality who met the criteria of eligibility were
identified'®. Out of these, 24 did not perform the handgrip strength (HGS) test due to physical
limitations.

Dependent variable

HGS was measured using a Saehan SH5002 handheld hydraulic dynamometer
(Sachan Corporation, 973, Yangdeok-Dong, MasanHoewon-Gu, Changwon 630-728, South
Korea). The test was conducted on the dominant limb of the older individuals, who remained
seated, with the shoulder close to the body, elbow flexed at 90° and the forearm in a neutral
position. In addition, the dynamometer was adjusted according to the size of each
participant's hand with the first and second finger joints relaxed'’.

During the test, older people 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 assessment. Dynapenia
assessment was stratified by gender, with a cut-off point set at the 25" percentile of the HGS
(women: 18.37 kgf; men: 26.75 kgf)*°.

Independent variable

The PA level was assessed using the first four domains of the International Physical
Activity Questionnaire — [IPAQ (PA at work; in transport; in domestic activities; and at
leisure)*'?2. Thus, older people who reported spending < 150 min/week in moderate to
vigorous weekly physical activity were considered to be insufficiently active®>.

The high SB exposure time was verified by the fifth domain of the IPAQ, which
measures the time spent in a sitting and/or leaning position on a common day of the week
and on one day of the weekend. The weighted average of the SB was calculated as follows:
(5 x min/weekday) + (2 x min/weekend day) /7) and the cutoff point adopted for the high SB
was based on the 75" percentile of the weighted average, with a value around 342.85 min/day
(5.71 hours/day)"?.

Subsequently, the population was divided into four groups, regarding the
combinations of PA and SB: G1) sufficiently active and low SB; G2) sufficiently active and
high SB; G3) insufficiently active and low SB; and G4) insufficiently active and high SB.

Fitting variables

The following variables fitting was listed: gender (male or female); family
arrangement (with companion or alone); age group (60-79; 70-79; > 80 years); skin color,
categorized as black or non-black (white, brown and yellow); schooling, categorized as with
schooling or without schooling (never went to school and/or could not write their own name);
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marital status (married/common law marriage, single/separated or widowed); income (< 1
minimum wage or > 1 minimum wage; minimum wage in 2013: R$ 678.00); use of alcohol
and/or tobacco (yes or no); systemic arterial hypertension and/or self-reported diabetes
mellitus (yes or no); occurrence of falls in the last 12 months (yes or no); self-perception of
health (excellent/very good/good, fair or poor) and nutritional status (Body Mass Index -
BMI), calculated using the following equation: BMI = (body mass (kg)/(height (m)?)) and
classified as low weight (< 22 kg/m?), adequate (22 to 27 kg/m?) or overweight (> 27
kg/m?)**. Anthropometric measurements were carried out as described in Casotti et al.'®.

Statistical analysis

The population’s characteristics were calculated based on frequencies (absolute;
relative) and the percentage of responses for each variable reviewed. Furthermore, for the
descriptive analysis, means and standard deviations were considered. For the inferential
analysis, the investigation of the combined association between the level of PA and exposure
to SB with dynapenia was performed using Poisson regression, with a robust estimator,
calculation of Prevalence Ratios (PRs) and their relevant 95.0% confidence intervals (Cls).

The modeling was performed by the backward method, where all the variables listed
for fitting, and control of potential confounding factors, were inserted in the model and, later,
they were removed one by one, taking into account the highest p-values, up to a critical level
of 10.0%. Data analyses were conducted using the Statistical Package for Social Sciences
(IBM-SPSS 21.0, 2013, Inc, Chicago, IL).

Results

A total of 208 older people participated in this investigation (58.7% were women).
The mean ages of women and men were, respectively, 71.0 £ 6.7 and 72.3 + 8.1 years. The
prevalence of dynapenia observed was 24.5%.

Furthermore, as shown in Table 1, it was found that 61.6% of the participants had
had no education, 15.0% lived alone, 87.2% reported an income < 1 minimum wage, 51.4%
were insufficiently active, 26.3% showed high sedentary behavior and 59.11% were
hypertensive.
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Table 1. Descriptive analysis of the sociodemographic, behavioral and health conditions of
older people who participated in the study. Aiquara, BA, Brazil, 2013

Variable Response % n %
Gender 100.0

Female 122 58.7

Male 86 413
Age group 100.0

60-69 years 86 41.3

70-79 years 86 41.3

>80 years 36 17.4
Skin color 97.1

Black 53 26.2

Not black 149 73.8
Education 97.6

No 125 61.6

Yes 78 38.4
Family arrangement 99.5

With companion 176 85.0

Alone 31 15.0
Income 93.8

> | minimum wage 25 12.8

< | minimum wage 170 87.2
Smoking 100.0

No 189 90.9

Yes 19 9.1
Alcohol use 100.0

No 162 77.9

Yes 46 22.1
Physical activity level 100.0

Sufficient 101 48.6

Insufficient 107 514
Sedentary behavior 100.0

Normal 150 73.7

High 58 26.3
Nutritional status 99.5

Low weight 62 30.0

Adequate 84 40.6

Overweight/obesity 61 29.4
Arterial 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
Health self-perception 98.1

Excellent/very good/good 105 51.5

Regular 76 373

Bad 23 11.2

Note:%: percentage; n: number of participants
Source: Authors
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When investigating the association of the PA level combined with exposure to SB
and dynapenia it was observed that the insufficiently active older adults with low SB and
those insufficiently active with high SB were 2.28 (95%CI: 1.09-4.76) and 4.14 (95%CI:
1.95-8.70) times more likely to be dynapenic respectively (Table 2).

Table 2. Combined association of physical activity level and exposure to sedentary behavior
with dynapenia in the study population. Aiquara, BA, Brazil, 2013

Variable Pre\(foa/})e;nce AdJPul:ted 95%CI p-value”
Physical activity level and SB* 0.001
> 150 min/week and < 5.71h/day 12.1 |

> 150 min/week and > 5.71h/day 17.9 1.98 0.73-4.32

< 150 min/week and < 5.71h/day 26.3 2.28 1.09-4.76

< 150 min/week and > 5.71h/day 66.7 4.14 1.95-8.70

Note:%: percentage; SB: sedentary behavior; PR: prevalence rate; CI: confidence interval; *adjusted by sex; age group;
skin color and nutritional status; “Wald test
Source: authors

Discussion

To the best of our knowledge, this is the first study to assess the combined
association of PA and SB with dynapenia in older people. The main results showed that
insufficiently active participants with low SB (G3) and insufficiently active participants with
high SB (G4) showed, respectively, 2.28 and 4.14 times greater probability for the outcome,
when compared to the reference group, composed of sufficiently active older people with
low SB (G1).

In view of this, it was found, in Aiquara, Bahia, Brazil, that the level of physical
activity appears to be the most influential risk behavior in the prevalence of dynapenia and
that its combination with high exposure to sedentary behavior practically doubled the
probability for that outcome among the older people evaluated.

Previous epidemiological studies have shown the association between habitual PA
and HGS in older people, demonstrating a strong proportional relationship between these
variables, since the longer the time spent in PA, the greater the level of muscle strength in
older people!'>?>2%, On the other hand, inversely, sedentary activities in different domains,
such as watching television and accessing the internet for a long time, have been associated
with adverse health outcomes, implying a decline in muscle strength!326-2%:30,

In this study, it was not possible to ascertain how the time of exposure to SB was
accumulated (TV, internet, cell phone), or its pattern of accumulation (fragmented or
continuous), which makes further comparisons impossible. However, this being a population
aged > 60 years, it is believed that most of the time was spent watching television, as older
people tend not to use the internet as much®'. Furthermore, it has been shown that older
people with prolonged time in SB, watching television for > 6 hours, tend to have lower
handgrip strength compared to those evaluated who watch TV less (< 2 hours)?.

In addition, Sanchez-Sanchez et al.? conducted a cross-sectional study with 497
older people in Spain (78.08 £ 5.71 years), in which they used isotemporal substitution to
analyze the relationships between handgrip strength, exposure to SB and moderate to
vigorous PA. These authors showed associations with greater grip strength when replacing
time in SB with PA.

The impact caused by the insufficient PA level on dynapenia in older people in
Aiquara, Bahia, Brazil, and its enhancement in the face of high exposure to SB, may be a
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consequence of the adverse effects of hypokinetic. Probably because the low demand for
motor activity can result in muscle atrophy> and in the decreased ability of muscle groups to
maintain a good dynamic balance, which implies a decline in muscle strength and power”.
Furthermore, the disuse of skeletal muscles can cause changes in body composition, such as
the occurrence of a greater accumulation of fat mass and its infiltration into muscle tissue.
Such repercussions contribute to weakening the contraction and stimulation power of skeletal
muscles, thus contributing to a dynapenic condition®*?>.

The regular practice of PA has been evidenced as one of the main strategies to
improve physical fitness and delay the deterioration of the muscular system, thus
collaborating with the maintenance of older adults’ independence®®. In this connection,
Guidelines in Public Health, such as those proposed by the World Health Organization®* and
the Physical Activity Guide for the Brazilian Population®’, recommend older people to
accumulate at least 150 minutes per week of PA at moderate intensity, or a minimum of 75
minutes/week of vigorous PA. However, they emphasize the possibility of reaching
satisfactory levels of PA with the combination of these two types of intensity.

The guidelines also point to the need to perform at least two days a week of muscle-
strengthening activities involving major muscle groups, or three days a week of
multicomponent activities that emphasize the maintenance of functional balance and force
training. In addition, they suggest a decrease in high exposure to SB, highlighting that sitting
or laying back watching television or using the cell phone for a long time, for example, should
be avoided or minimized*-*’.

In the literature, there is also the possibility of implementing “breaks” to minimize
exposure to SB***°, This is because the simple act of leaving the sitting or reclining position
results in the need to mobilize skeletal muscles to maintain the orthostatic position, which,
in turn, increases energy expenditure above 1.5 metabolic equivalents*’. Thus, every hour of
sedentary behavior, getting up and moving, for example, to drink water, or simply stretching
the body, can culminate in mitigating the deleterious effect of SB*"!,

This study has as a possible limitation: the use of questionnaires with self-reported
measures to quantify PA and SB, which are measures that can be forgotten, resulting in
overestimation or underestimation of the actual time spent on different activities. However,
we highlight prior training of the team, mainly with regard to standardization of the
information acquisition. Furthermore, for this study, the MMSE was used as a way to screen
older people with cognitive impairment, in order to reduce the impact of memory bias.

On the other hand, as strong points, the hydraulic hand dynamometry stands out; the
device used to measure muscle strength is considered a gold standard method for that
population. Furthermore, the census perspective is highlighted, which allowed the
assessment of a representative contingent of older people of a small municipality in the
Brazilian Northeastern region, which has low socioeconomic/demographic indicators and,
therefore, has limitations in the offer of health services.

Conclusion

The evidence corroborated the set hypothesis. The results of this study showed that,
among older adults in Aiquara, Bahia, Brazil, the prevalence of dynapenia was high in the
presence of insufficient physical activity, especially when combined with greater exposure
to sedentary behavior. Given this epidemiological scenario, it is essential to maintain a
sufficient level of physical activity and the concomitant reduction of time spent in sedentary
activities to improve muscle fitness throughout aging. Thus, being aware of the potential
adverse effects of the combination of the two risk behaviors investigated on the functionality

J. Phys. Educ. v. 34, €3430, 2023.



Page 8 of 10

Santos et al.

of the participants, can help to support the actions of primary health care in Aiquara, Bahia,
Brazil, and in other municipalities that present similar characteristics.

References

10.

11.

12.

13.

14.

15.

16.

17.

18.

. JafariNasabian P, Inglis JE, Reilly W, Kelly OJ, Ilich JZ. Aging human body: changes in bone, muscle

and body fat with consequent changes in nutrient intake. J Endocrinol. 2017; 234(1):R37-R51. DOI:
https://doi.org/10.1530/joe-16-0603

Costa DJ, Galvao LL, Silva RR, Tribess S, Virtuoso Junior JS, Santos RG,et al. Correlagdo entre a idade e
for¢a muscular em idosos: Estudo ELSIA. Arq. Ciénc. Esporte. 2020;8:1-10. DOI:
https://doi.org/10.29327/2633892

Ramsey KA, Rojer AGM, D’Andrea L, Otten RHJ, Heymans MW, Trappenburg MC, et al. The
association of objectively measured physical activity and sedentary behavior with skeletal muscle strength
and muscle power in older adults: A systematic review and meta-analysis. Ageing Res Rev.
2021;67:101266. DOLI: https://doi.org/10.1016/j.arr.2021.101266

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:¢200084. DOI:
https://doi.org/10.1590/1678-9865202134¢200084

Franzke B, Neubauer O, Cameron-Smith D, Wagner K. Dietary protein, muscle and physical function in
the very old. Nutrients. 2018;10(7):935. DOI: https://doi.org/10.3390%2Fnu10070935

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

Clark BC, Manini TM. Sarcopenia# dynapenia. J GerontolA Biol Sci Med Sci. 2008; 63(8): 829-834.
DOI: https://doi.org/10.1093/gerona/63.8.829

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:
https://doi.org/10.1093/ageing/afy169

. 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

Oliveira JB, Ramos HE. Avaliagdo de dinapenia e associa¢do com fungao tireoidiana em idosos da
Universidade Aberta a Terceira Idade - UATI. Rev. Ciénc. Méd. Biol. 2020; 19(4):587-590. DOI:
https://doi.org/10.9771/cmbio.v19i4.42681

Santos L, Miranda CGM, Silva IES, Santos PHS, Brito TA, Fernandes MH et al. Anthropometric
indicators as predictors of dynapenia in postmenopausal women. Motriz: rev. educ. fis.
2022;2:¢10220001522. DOI: https://doi.org/10.1590/S1980-657420220001522

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: https://doi.org/10.1016/j.exger.2018.04.001
Santos L, Silva RR, Santana PS, Valenca Neto PF, Almeida CB, Casotti CA. Factors associated with
dynapenia in older adults in the Northeast of Brazil.J. Phys. Educ. 2022;33(1):e-3342. DOI:
https://doi.org/10.4025/jphyseduc.v33il.3342

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

Garcia-Hermoso A, Cavero-Redondo I, Ramirez-Vélez R, Ruiz JR, Ortega FB, Lee D, et al. Muscular
strength as a predictor of all-cause mortality in an apparently healthy population: a systematic review and
meta-analysis of data from approximately 2 million men and women. Arch Phys Med Rehabil.
2018;99(10):2100-2113.¢5. DOI: https://doi.org/10.1016/j.apmr.2018.01.008

Casotti CA, Almeida CB, Santos L, Valenga Neto PF, Carmo TB. Condigdes de saude e estilo de vida de
idosos: métodos e desenvolvimento do estudo. Praticas e Cuidado: Revista de Saude Coletiva.
2021[acesso em 21 jul 20217];2:e12643. Disponivel em:
https://www.revistas.uneb.br/index.php/saudecoletiva/article/view/12643

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

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, Nutrigdo e
Emagrecimento. 2021;15(93):270-280. http://www.rbone.com.br/index.php/rbone/article/view/1694

J. Phys. Educ. v. 34, €3430, 2023.


https://doi.org/10.1530/joe-16-0603
https://doi.org/10.29327/2633892
https://doi.org/10.1016/j.arr.2021.101266
https://doi.org/10.1590/1678-9865202134e200084
https://doi.org/10.3390%2Fnu10070935
https://doi.org/10.1002/jcsm.12238
https://doi.org/10.1093/gerona/63.8.829
https://doi.org/10.1093/ageing/afy169
https://doi.org/10.1590/0102-311x00107319
http://portal.revistas.bvs.br/transf.php?xsl=xsl/titles.xsl&xml=http://catserver.bireme.br/cgi-bin/wxis1660.exe/?IsisScript=../cgi-bin/catrevistas/catrevistas.xis|database_name=TITLES|list_type=title|cat_name=ALL|from=1|count=50&lang=pt&comefrom=home&home=false&task=show_magazines&request_made_adv_search=false&lang=pt&show_adv_search=false&help_file=/help_pt.htm&connector=ET&search_exp=Rev.%20Ci%C3%AAnc.%20M%C3%A9d.%20Biol.%20(Impr.)
https://doi.org/10.9771/cmbio.v19i4.42681
https://doi.org/10.1590/S1980-657420220001522
https://doi.org/10.1016/j.exger.2018.04.001
https://periodicos.uem.br/ojs/index.php/RevEducFis/article/view/60007
https://periodicos.uem.br/ojs/index.php/RevEducFis/article/view/60007
https://doi.org/10.4025/jphyseduc.v33i1.3342
https://doi.org/10.1590/1980-549720180009.supl.2
https://doi.org/10.1016/j.apmr.2018.01.008
https://doi.org/10.1590/S0004-282X1994000100001
http://www.rbone.com.br/index.php/rbone/article/view/1694

Physical activity, sedentary behavior and dynapenia in older adults Page 9 of 10

19. Figueiredo IM, Sampaio RF, Mancini MC, Silva FCM, Souza MAP. Teste de for¢a de preenséo utilizando
o dinamometro Jamar. Acta Fisiatr. 2007;14(2):104-10. DOI: https://doi.org/10.5935/0104-
7795.20070002

20. 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):¢570101422270.
DOI: http://dx.doi.org/10.33448/rsd-v10114.22270

21. 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. DOLI: https://doi.org/10.1590/S1517-86922007000100004

22. Benedetti TB, MazoGZ, Barros MVG. Aplicacdo do questiondrio internacional de atividades fisicas para
avaliacdo de mulheres idosas: validade concorrente e reprodutibilidade teste-reteste. Rev Bras Cienc e
Mov. 2004;12(1):25-34. DOI: https://doi.org/10.18511/rbcm.v12i1.538

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

24. Gongalves TIM, Horie LM, Gongalves SEAB, Bacchi MK, Bailer MC, Barbosa-Silva TG, et al. Diretriz
BRASPEN de terapia nutricional no envelhecimento.BRASPEN J [Internet].
2019;34(3).https://www.braspen.org/_files/ugd/a8daef 13e9ef81b44e4f66be32ec79c4b0tbab.pdf

25. Cooper A, Lab 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: https://doi.org/10.1093/ije/dyw054

26. Hamer M, Stamatakis E. Screen-Based Sedentary Behavior, Physical Activity, and Muscle Strength in the
English Longitudinal Study of Ageing. PLoS ONE. 2019;8(6):66222. DOI:
https://doi.org/10.1371/journal.pone.0066222

27. Kuh D, Bassey EJ, Butterworth S, Hardy R, Wadsworth MEJ, Team MS. Grip strength, postural control,
and functional leg power in a representative cohort of British men and women: associations with physical
activity, health status, and socioeconomic conditions. J GerontolA Biol Sci Med Sci. 2005;60(2):224-231.
DOI: https://doi.org/10.1093/gerona/60.2.224

28. Lee JSW, Auyeung T, Kwork T, Lau EMC, Leung P, Woo J. Associated factors and health impact of
sarcopenia in older chinese men and women: a cross-sectional study. Gerontology. 2007;53(6):404—410.
DOI: https://doi.org/10.1159/000107355

29. Daly RM, Ahlborg HG, Ringsberg K, Gardsell P, Sernbo I, Karlsson Mk. Association between changes in
habitual physical activity and changes in bone density, muscle strength, and functional performance in
elderly men and women. J Am Geriatr Soc. 2008;56(12):2252-2260. DOI: https://doi.org/10.1111/j.1532-
5415.2008.02039.x

30. Hughes VA, Frontera WR, Roubenoff R, Evans WJ, Singh MAF. Longitudinal changes in body
composition in older men and women: role of body weight change and physical activity. Am J Clin Nutr.
2002;76(2):473—481. DOIL: https://doi.org/10.1093/ajcn/76.2.473

31. Keadle SK, Arem H, Moore SC, Sampson JN, Matthews CE. Impact of changes in television viewing time
and physical activity on longevity: A prospective cohort study. Int J BehavNutr Phys Act. 2020;12(1):1—
11. DOL: https://doi.org/10.1186/512966-015-0315-0

32. Sanchez-Sanchez JL, Maiias A, Garcia-Garcia FJ, Ara [, Carnicero JA, Walter S, et al. Sedentary
behaviour, physical activity, and sarcopenia among older adults in the TSHA: isotemporal substitution
model. J Cachexia Sarcopenia Muscle. 2019;10(1):188—198. DOI: https://doi.org/10.1002%2Fjcsm.12369

33. Roux E, Jong NP, Blanc S, Simon C, Bessesen DH, Bergouignan A. Physiology of physical inactivity,
sedentary behaviours and non-exercise activity: insights from the space bedrest model. J Physiol.
2022;600(5):1037-1051. DOI: https://doi.org/10.1113/jp281064

34. 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:
https://doi.org/10.1113/jphysiol.2003.045591

35. 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: https://doi.org/10.1007/s00198-018-4428-6

36. Langhammer B, Bergland A,Rydwik E. The Importance of Physical Activity Exercise among Older
People. Biomed Res Int. 2018;2018:7856823 . DOI: https://doi.org/10.1155%2F2018%2F 7856823

37. Brasil. Ministério da Saude. Secretaria de Ateng¢ao Primaria a Satide. Departamento de Promocao da
Saude. Guia de Atividade Fisica para a Populacdo Brasileira - Brasilia: Ministério da Saude. [Internet].
2021. [cited on 2022 Jun 20]. Available from:
https://bvsms.saude.gov.br/bvs/publicacoes/guia_atividade fisica populacao_brasileira.pdf

J. Phys. Educ. v. 34, €3430, 2023.


https://doi.org/10.5935/0104-7795.20070002
https://doi.org/10.5935/0104-7795.20070002
http://dx.doi.org/10.33448/rsd-v10i14.22270
https://doi.org/10.1590/S1517-86922007000100004
https://doi.org/10.18511/rbcm.v12i1.538
https://doi.org/10.1136/bjsports-2020-102955
https://www.braspen.org/_files/ugd/a8daef_13e9ef81b44e4f66be32ec79c4b0fbab.pdf
https://doi.org/10.1093/ije/dyw054
https://doi.org/10.1371/journal.pone.0066222
https://doi.org/10.1093/gerona/60.2.224
https://doi.org/10.1159/000107355
https://doi.org/10.1111/j.1532-5415.2008.02039.x
https://doi.org/10.1111/j.1532-5415.2008.02039.x
https://doi.org/10.1093/ajcn/76.2.473
https://doi.org/10.1186/s12966-015-0315-0
https://doi.org/10.1002%2Fjcsm.12369
https://doi.org/10.1113/jp281064
https://doi.org/10.1113/jphysiol.2003.045591
https://doi.org/10.1007/s00198-018-4428-6
https://doi.org/10.1155%2F2018%2F7856823
https://bvsms.saude.gov.br/bvs/publicacoes/guia_atividade_fisica_populacao_brasileira.pdf

Page 10 of 10 Santos et al.

38. Dunstan DW, Kingwell BA, Larsen R, Healy GN, Cerin E, Hamilton MC, et al. Breaking up prolonged
sitting reduces postprandial glucose and insulin responses. Diabetes Care. 2012;35(5):976-983. DOI:
https://doi.org/10.2337/dc11-1931

39. GaoY, Silvennoinen M, Pesola AJ, Kainulainen H, Cronin NJ, Finni T. Acute metabolic response, energy
expenditure, and EMG activity in sitting and standing. Med Sci Sports Exerc. 2017;49(9):1927-1934.
DOI: https://doi.org/10.1249/mss.0000000000001305

40. Meneguci J, Santos DAT, Silva RB, Santos RG, Sasaki JE, Tribess S, ef al. Comportamento sedentario:
conceito, implicacdes fisiologicas e os procedimentos de avaliagdo. Motricidade. 2015;11(1):160-174.
DOI: https://doi.org/10.6063/motricidade.3178

41. Sardinha LB, Santos DA, Silva AM, Baptista F, Owen N. Breaking-up sedentary time is associated with
physical function in older adults. J Gerontol A Biol Sci Med Sci. 2015;70(1):119-124. DOLI:
https://doi.org/10.1093/gerona/glul93

Acknowledgements: To the Coordination for the Improvement of Higher Education Personnel [ Coordenagao
de Aperfeicoamento de Pessoal de Nivel Superior] (CAPES) for Rizia Rocha Silva
doctoral scholarship, to the Bahia Research Support Foundation [Fundagdo de Amparo a
Pesquisa do Estado da Bahia] (FAPESB) for Lucas dos Santos doctoral scholarship, as
well as to the Municipal Health Department of Aiquara, BA, and to the older adults
participating in the study.

ORCID

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

Paulo da Fonseca Valenga Neto: https://orcid.org/0000-0001-9777-5774

Rhaine Borges Santos Pedreira: https://orcid.org/0000-0002-8620-4076

Rizia Rocha Silva: https://orcid.org/0000-0003-0071-8111

Lucas Lima Galvao: https://orcid.org/0000-0001-9296-0997

Cléaudio Bispo de Almeida: https://orcid.org/0000-0001-9486-7163

Douglas de Assis Teles Santos: https://orcid.org/0000-0002-7664-5468

Cezar Augusto Casotti: https://orcid.org/0000-0001-6636-8009
Received on Aug 19, 2022.

Reviewed on May 28, 2023.

Accepted on Jun 12, 2023.

Correspondence address: Lucas dos Santos. Endereco: Rua Planalto, s/n. Bairro: Centro, Augustinopolis-TO,
CEP: 77960-000. E-mail: lucas.ds@unitins.br

J. Phys. Educ. v. 34, €3430, 2023.


https://doi.org/10.2337/dc11-1931
https://doi.org/10.1249/mss.0000000000001305
https://doi.org/10.6063/motricidade.3178
https://doi.org/10.1093/gerona/glu193
https://orcid.org/0000-0002-8195-8856
https://orcid.org/0000-0001-9777-5774
https://orcid.org/0000-0002-8620-4076
https://orcid.org/0000-0003-0071-8111
https://orcid.org/0000-0001-9296-0997
https://orcid.org/0000-0001-9486-7163
https://orcid.org/0000-0002-7664-5468
https://orcid.org/0000-0001-6636-8009
mailto:lucas.ds@unitins.br

