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Forga isométrica correlaciona-se com desempenho em testes funcionais em idosos
La fuerza isométrica se correlaciona con el rendimiento en pruebas funcionales en ancianos

RESUMO

Introducdo: O envelhecimento acarreta mudangas fisioldgicas significativas, incluindo o declinio da forca e da resisténcia muscular, impactando a qualidade de vida do idoso
Objetivo: Classificar idosos com diferentes niveis de forga e comparar o desempenho deles em testes funcionais que expressam a capacidade de realizar atividade da vida diaria.
Metodologia: O estudo, envolveu 36 idosas com idade entre 60 a 84 anos. Foram realizados testes de preensdo manual, flexdo de cotovelo em 30 segundos, levantar e sentar da
cadeiraem 30 segundos e Time Up Go. As analises estatisticas incluiram testes de Shapiro-Wilk, Mann-Whitney, correlagdo de Pearson e d de Cohen, com nivel de significancia de
5%. Resultados: As voluntarias foram separadas em grupos por nivel de forca. Baixa forga (BF) 11,94 quilograma forga (kgf) e média forga (MF) 19,00 kgf. Houve diferenca estatis-
tica significante na flexao de cotovelo (P=0,015; d=0,867) entre os grupos. Foi encontrada uma correlagdo moderada e positiva (r=0,408; P=0,015; d=0,166) entre niveis de forca
e flexao de cotovelo. Uma fraca correlagdo negativa (r=-0,384; P=0,023; 0,147) foi observada entre Time Up Go e levantar e sentar. Conclusdo: O Idosos do presente estudo, com
diferentes niveis de forca isométrica mostraram distingdo nos resultados em testes funcionais, comprometendo a autonomia fisica e a qualidade de vida.

DESCRITORES: Preensao manual; Time Up Go; Forga; Qualidade de vida.

ABSTRACT

Introduction: Aging leads to significant physiological changes, including the decline of muscle strength and endurance, impacting the quality of life of the elderly. Objective: To
classify elderly individuals with different levels of strength and compare their performance in functional tests that express the ability to perform daily living activities. Methodo-
logy: The study involved 36 elderly women aged between 60 to 84 years. Tests included handgrip strength, 30-second elbow flexion, 30-second chair stand, and Time Up Go.
Statistical analyses included Shapiro-Wilk, Mann-Whitney tests, Pearson correlation, and Cohen's d, with a significance level of 5%. Results: The volunteers were separated into
groups based on strength levels: low strength (LS) with 11.94 kilogram-force (kgf) and medium strength (MS) with 19.00 kgf. There was a significant statistical difference in elbow
flexion (P=0.015; d=0.867) between the groups. A moderate and positive correlation (r=0.408; P=0.015; d=0.166) was found between strength levels and elbow flexion. A weak
negative correlation (r=-0.384; P=0.023; d=0.147) was observed between Time Up Go and chair stand. Conclusion: The elderly in this study, with different levels of isometric
strength, showed distinctions in functional test results, compromising physical autonomy and quality of life.

DESCRIPTORS: Handgrip strength; Time Up Go; Strength; Quality of life.

RESUMEN

Introduccion: El envejecimiento conlleva importantes cambios fisiologicos, entre ellos una disminucion de la fuerza v la resistencia muscular, lo que repercute en la calidad de
vida de las personas mayores Objetivo: Clasificar a las personas mayores con diferentes niveles de fuerza y comparar su rendimiento en pruebas funcionales que expresan la
capacidad para realizar actividades de la vida diaria. Metodologia: En el estudio participaron 36 ancianas de entre 60 y 84 afios. Se realizaron las siguientes pruebas: agarre de
manos, flexion de codo en 30 segundos, levantarse y sentarse de una silla en 30 segundos y Time Up Go. Los analisis estadisticos incluyeron las pruebas de Shapiro-Wilk, Man-
n-Whitney, correlacion de Pearson y d de Cohen, con un nivel de significacion del 5%. Resultados: Los voluntarios fueron separados en grupos por nivel de fuerza. Fuerza baja (LF)
11,94 kilogramos de fuerza (kgf) y fuerza media (MF) 19,00 kgf. Hubo una diferencia estadisticamente significativa en la flexion del codo (P=0,015; d=0,867) entre los grupos. Se
encontrd una correlacion positiva moderada (r=0,408; P=0,015; d=0,166) entre los niveles de fuerza y la flexién del codo. Se observé una correlacion negativa débil (r=-0,384;
P=0,023; d=0,147) entre el Time Up Go y la bipedestacion y sedestacion. Conclusion: Los ancianos de este estudio, con diferentes niveles de fuerza isométrica, mostraron dife-
rentes resultados en las pruebas funcionales, comprometiendo la autonomia fisica y la calidad de vida.

PALABRAS CLAVE: Handgrip; Time Up Go; Fuerza; Calidad de vida.
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INTRODUCTION

Aging is a natural and inevitable
Aprocess that brings about seve-
ral physiological changes in the
human body. With advancing age, it is
common for muscle strength and en-
durance to decline, which can signifi-
cantly impact the quality of life of older
adults (1). Loss of muscle mass, known
as sarcopenia, is often associated with
an increased risk of falls, fractures, and
functional dependence, also compro-
mising the ability to perform activities
of daily living (ADLs) (2). This muscle
decline not only affects mobility and
autonomy, but is also correlated with
several chronic conditions, such as car-
diovascular and metabolic diseases.
These factors not only increase the need
for medical care and social support, but
can also lead to greater social isolation and
mental deterioration. Such factors pose se-
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veral challenges to public health (3). Given
this scenario, knowledge and understan-
ding of the factors that affect functional
performance associated with muscle loss
are essential to support interventions that
contribute to healthy aging and improve
the quality of life of older individuals.

The importance of investigating the
relationships between aging, strength and
muscular endurance lies in the need to
understand the mechanisms that interact
and interfere in the quality of these physi-
cal capacities, as well as their effects on the
quality of life and daily life of the elderly.
Understanding these factors can contribu-
te to the implementation of public health
policies aimed at prevention and the well-
-being of the elderly population.

Thus, this study aimed to classify elderly
people with different levels of strength and
compare their performance in functional
tests that express the ability to perform
ADLs.

METHOD

This is a cross-sectional exploratory stu-
dy of an analytical nature. The study inclu-
ded the participation of 36 elderly women
aged between 60 and 84 years. The research
was carried out in the months of Septem-
ber and October 2018. The volunteers were
part of the senior group of SESC Pernam-
buco (SESC-PE). The inclusion criteria
for participating in the study were: being
enrolled in the SESC-PE social group, not
having motor limitations that would com-
promise the performance of the tests, not
using any supplement that would influence
the improvement of the performance of the
functional tests. Volunteers who did not
finish or did not complete any of the func-
tional tests were excluded from the study.

The volunteers signed the Informed
Consent Form as established by the De-
claration of Helsinki (466/2012) and the
Resolution of the National Health Council

DOI: 10.36489/saudecoletiva.2024v14i91p13555-13561 E
Todo o conteldo desse periddico, exceto onde esta identificado, esta licenciado sob uma Licenca Creative Commons


https://doi.org/10.36489/saudecoletiva.2024v14i91p13540-13547

http://orcid.org/0000-0001-8874-1708
http://orcid.org/0000-0003-3658-0628
http://orcid.org/0009-0002-1188-6401
http://orcid.org/0000-0002-3370-2215

http://orcid.org/0000-0002-5506-7988 

http://orcid.org/0000-0001-7510-0514

http://orcid.org/0000-0001-7371-3106 

http://orcid.org/0009-0004-7483-0549


of Brazil. The project was approved by the
Human Research Ethics Committee of the
Catholic University of Brasilia: opinion
no. 1,201,316.

The volunteers' blood pressure (BP)
was measured using a Microlife® digital de-
vice, model BP 3BT0-A. Total body mass
and height were measured using a Filizola®
mechanical scale with an accuracy of 100
grams. After this stage, the volunteers un-
derwent familiarization with the following
functional tests: a) handgrip test (HGT);
b) 30-second elbow flexion test (EFT); c)
30-second chair stand-up test (30CST); d)
Time Up Go test (TUG).

The HGT was performed with the vo-
lunteers sitting on a chair with their arms
flexed at 90°. The contraction was perfor-
med three times with both hands (right and
left) respecting 1 minute of rest between
repetitions. The EFT was performed with
the right arm with the volunteers sitting on
a chair without arms and holding a weight
(dumbbell) of 2 kg. At the evaluator's sig-
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nal, the volunteers performed the greatest
number of arm flexions in 30 seconds. The
CST was performed with the volunteers
sitting with their backs touching the back
of the chair and with both feet parallel and
completely touching the ground. With
their arms crossed over the trunk, at the
evaluator's command, they began the mo-
vement of standing up and sitting down as
many repetitions as possible for 30 seconds.

For the TUG, a chair with a backrest
and no arms was placed at a distance of
2.44 meters from a cone (to mark the dis-
tance to be covered). At the evaluator's
signal, the participants stood up without
assistance, walked around the cone and sat
down again (4).

The body mass index (BMI) was calcu-
lated using the equation weight/height2
(5). To estimate the body fat percentage
(%BF), the following equation was used:
%BF = (1.2 * BMI) + (0.23 * Age) - (10.8
*1) - 5.4 (6). Lean weight was estimated
using the equation: MP = total weight — fat

Table 1. Sample characterization data (n=36)

weight (7).
STATISTICAL ANALYSIS

The data were statistically analyzed and
presented as mean and standard deviation.
The Shapiro-Wilk test was used to assess
data normality. The Mann-Whitney test
was used to test the normality of the me-
ans of the handgrip and elbow flexion tests.
The Pearson correlation was used to verify
the association between the level of stren-
gth and elbow flexion. The magnitude of
the effect size was obtained using Cohen's
d. The significance level adopted was 5%
(P<0.05). All statistical procedures were
performed with the aid of Jamovi Software
2.3.28.

RESULTS

Table 1 describes the sample characteri-
zation data in terms of mean and standard
deviation.

MEAN STANDARD-DEVIATION
Age (vears) 72.03 8.96
SBP (mmHg) 127.50 15.37
DPB (mmHg) 74.72 8.44
Weight (kg) 64.46 10.30
Height (cm) 153.00 0.05
BMI (peso/altura)2 27.59 3.91
Fat (%) 32,23 4,39

Source: Own authorship.

The volunteers were separated into
two groups: BF, which had an avera-
ge of 11.94 kgf in the HGT, and MF,

which had an average of 19.00 kgf in
the respective test. Table 2 shows the
averages of the anthropometric varia-
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bles and functional tests separated by
strength level.
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Table 2. Group averages by strength stratum (n=36)

NIVEL DE FORGA MEDIA DP
) Low Strength 61.64 8.39
Weight (kg) :
Medium Strength 66.97 11.38
) Low Strength 152.0 0.05
Height (cm) .
Medium Strength 154.0 0.06
) ) Low Strength 26.70 3.10
BMI weight/(height)2 -
Medium Strength 28.38 4.46
} Low Strength 11.94 4,57
Average Handegrip (kgf) :
Medium Strength 19.00 3.62
i Low Strength 11.76 2.30
Stand Up and Sit Down (rep) -
Medium Strength 12.11 1.88
i Low Strength 11.82 2.42
Elbow Flexion (rep) .
Medium Strength 14.33 3.27
Low Strength 6.86 2.13
Come and Go (sec) -
Medium Strength 6.15 1.37
) Low Strength 41.42 2,01
Lean Weight (kg) :
Medium Strength 42.05 5,80

Kgf: kilogram force; Rep: repetition; Sec: seconds. Source: Own authorship.

A statistically significant differen-  ce was observed between the EFT  means between the BF and MF

Figure 1. Average EFT of the BF and MF groups.
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A moderate and positive corre-
lation was found between strength
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levels and elbow flexion. A weak
negative correlation was also obser-

ved between TUG and CST.

Table 2. Correlation between functional tests.

CORRELATION R P D
Strength Level / Elbow Flexion | 0,408 0,015* 0,166
Time Up Go / Stand Up and Sit 0,384 0,023* 0147
Down

r = level of correlation, p = statistical value, d = magnitude of effect size, * statistically significant value. Source: Own authorship.

DISCUSSION

The aim of this study was to classify
elderly individuals with different strength
levels and compare their performance in
functional tests that expressed the ability
to perform ADLs. The main findings of
this study were the statistically significant
difference and a large magnitude of the ef-
fect size (P=0.015; d=0.867) between the
MF and BF groups in the EFT. A moderate
positive correlation (r=0.408; P=0.015)
was also observed between strength levels
and the EFT. Furthermore, a small negative
correlation (r=-0.384; P=0.023) was found
between the TUG and CST tests.

Handgrip strength is a variable that
expresses the level of isometric strength
in kgf. The association of this physical
capacity with the risk of morbidity and
mortality in the elderly has been widely de-
monstrated in the literature (8); (9); (10).
Furthermore, handgrip strength influences
the performance of activities of daily living
(handling objects, holding onto handrails,
carrying bags, among other activities), whi-
ch, atlow levels, can compromise the quali-
ty of life and autonomy of the elderly (11).

The BF and MF groups in this study
presented averages of 11.94 kgf and 19.00
kgf, respectively. The elbow flexion test
is widely used in geriatric assessment to
identify the levels of strength and muscular
endurance of the upper limbs (12). In the
elderly, maintaining muscular endurance
helps to preserve autonomy in DLAs and
quality of life (13); (14).

Muscular endurance also expresses the

state of cardiovascular health and is influen-
ced by body composition and muscle mass
level (15). In the present study, volunteers
classified as BF showed lower performance
in the EFT, demonstrating lower strength
and low muscular endurance when compa-
red to the MF group. It was also observed
that the BF group had a lower mean lean
weight (MP=41.42 + 2.01) than the MF
group (MP=42.05 + 5.80). It is possible to
infer that the difference in body composi-
tion demonstrated in the BF group, due to
the lower lean weight, may be a factor that
contributed to the lower performance in
the handgrip test (16). In the study by (17),
the researchers found that, after 16 weeks
of physical training, an improvement in
body composition (increase in lean mass)
and greater performance in handgrip stren-
gth were observed in elderly individuals. In
turn, the moderate correlation (r=0.408;
P=0.015) between strength in the HGT
and EFT demonstrates the association of
muscle mass with muscular resistance.

In a study conducted by (18), which in-
cluded the participation of 1,575 elderly in-
dividuals with an average age of 74 years, a
7.06% decline in muscle mass and a 12.30%
reduction in strength levels per decade were
observed. The researchers also demons-
trated a moderate correlation (r=0.576;
P<0.001) between handgrip strength and
muscle mass, in line with the findings of
our study. The researchers concluded that,
as lean mass decreases with age, handgrip
strength decreases proportionally. In the
study by (19), 49 clderly women aged be-
tween 60 and 84 years were evaluated. The
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researchers found a strong positive correla-
tion (r=0.685; P=0.001) between the CST
and the EFT. The study demonstrated that
lower muscular resistance in the upper lim-
bs may indicate a deficit in resistance in the
lower limbs.

Regarding the averages of the volunteers
in this study in the CST (BF: 11.76 repe-
titions and MF: 12.11 repetitions), a low
muscular endurance capacity of the lower
limbs is exposed, explaining the negative
correlation (r=-0.384; P=0.023) observed
between the TUG test and the CST. The
TUG is a test widely used to assess dynamic
balance and gait quality (20). This capaci-
ty is linked to the quality of daily physical
actions, as well as being correlated with the
risk of falls in the elderly (20); (21). Studies
have shown that balance and gait quality
are negatively influenced by the reduction
in muscular strength and endurance (22).
This compromises the locomotor and me-
tabolic capacity of the elderly and impacts
their functional autonomy, health and qua-
lity of life (23).

In the study by (24), researchers assessed
peripheral muscle strength and correlated
it with the distance covered in the 6-minu-
te walk test and the quality of life measure.
They found a strong correlation (r=0.719;
P=0.0004) between quadriceps strength
and performance in the 6-minute walk
test. A moderate correlation (r=0.684;
P=0.0009) was also observed between qua-
driceps strength and inspiratory pressure.
The researchers concluded that reduced
peripheral muscle strength influences res-
piratory fatigability and performance in

2024; (14) N.91 = satdecoletiva 12559
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the 6-minute walk test. Studies have also
demonstrated the correlation between
handgrip strength and lower limb strength
(25). This fact helps to understand the rela-
tionship between the low strength level of
the BF group and the longer walking time
during the TUG.

Although this study did not assess
quality of life and functional autonomy
in ADLs, it is possible to infer, based on
scientific evidence, that the limitations in
functional tests presented by the volunteers
can have a strong impact on a lifestyle with
motor impairment and physical dependen-
ce to perform ADLs. Therefore, promoting
interventions that can mitigate the reduc-

tion in muscle mass with advancing age can
be an important strategy for maintaining
health and functional autonomy and con-
tributing to a better quality of life for the
elderly.

CONCLUSION

It was found that the elderly volunte-
ers in the study, classified with different
levels of isometric strength assessed by the
HGT, presented distinctions in the func-
tional tests, especially in those that assessed
muscular endurance (EFT and CST). Fur-
thermore, it was possible to infer that such
performances may evidence limitations in

functional physical autonomy and in the
performance of activities of daily living,
also impacting the quality of life of the el-
derly women classified as BF participating
in the study. It is recommended that new
studies be carried out with elderly individu-
als of both genders that include the assess-
ment of activities of daily living, in order to
ratify the findings of the present study.
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