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Abstract

Background. As you age, body composition will also change, with muscle mass decreasing and fat mass increasing.
Handgrip strength and adductor muscle strength have been identified as indicators of older people’s health used to
represent overall strength and muscle mass.

Objectives. This study aimed to investigate the relationship between handgrip strength and adductor muscle strength
with muscle mass and fat mass in older people.

Materiarls and methods. The present study used a cross-sectional research method. The subjects consisted of
thirty-two older women with the following characteristics: age 64.65 + 7.18 years, height 148.65 + 5.38 cm, body
mass 60.43 + 9.32 kg, BMI 27.40 # 4.47 kg/m2. The body composition test used the Inbody 270. Meanwhile, the
handgrip strength test used the Handgrip device, and the adductor muscle strength test used the ForceFrame system.
The analysis was conducted using SPSS version 27 software, with the data normality test being performed using the
one-sample Kolmogorov-Smirnov test method (p-value > 0.05). Pearson correlation was employed to analyse the
relationship between two variables (p-value < 0.05).

Results. Based on the data obtained, it was found that there was a substantial correlation between right and left
handgrip strength and right (p-value: 0.026, r-value: 0.392) and left (p-value: 0.021, r-value: 0.408) arm muscle mass.
Additionally, a significant correlation was observed between right adductor muscle strength and right leg muscle
mass (p-value: 0.034, r-value: 0.375), but left adductor muscle strength was not correlated with left leg muscle mass.
Meanwhile, handgrip and adductor muscle strength were not found to be correlated with fat mass.

Conclusions. This study proves that right and left handgrip strength, as well as right adductor muscle strength, are
associated with muscle mass in the elderly. The greater the muscle mass, the higher the handgrip strength and adductor
muscle strength. However, due to the limited number of subjects, further research with a larger sample size is needed.
Keywords: strength, muscle mass, handgrip, adductors, elderly.

Introduction and weakened muscle strength called sarcopenia (Dong et
al., 2024; Stotz et al., 2023). The European Working Group
on Sarcopenia in Older People (EWGSOP) proposed the
diagnosis and main contributors against sarcopenia criteria
using body composition, muscle mass and strength, and
g low walking speed (Schaap et al., 2018; Prokopidis et al.,
S. C.F, Suhadak, D. T. P, Jimenez, J. V. G., Prasetya, MR- A, 022) Some research has analyzed the relationship between
& Putro, A. B., 2025. walking performance and lower extremity strength and

(@ PETM muscle mass, which is positively related to muscle strength
LLCOVS

As you age, walking and moving will become slower,
with shorter stride lengths due to reduced muscle mass
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(Barrea et al., 2022; Krolikowska et al., 2023). Sarcopenia is a
significant global public health problem in the elderly due to
physical problems with changes in body composition where
muscle mass decreases and fat mass increases (Bian et al.,
2020; Moncada-Jiménez et al., 2023). Reduced strength and
muscle mass have a severe impact on many chronic diseases
and aging; this causes reduced motor functional abilities,
metabolic and hormonal disruption, physiological changes,
and decreased nutritional status in the elderly (Valente et al.,
2019; Pacheco et al., 2021; Li et al., 2022). Sarcopenia in the
elderly is a serious problem that is being highlighted globally
because it can increase the risk of falls, imbalance, physical
problems, and death (Park et al., 2022; Marini et al., 2024).
However, knowledge about sarcopenia is still low among
health professionals, which has a protocol for diagnosing
and treating sarcopenia. Therefore, sarcopenia is a significant
health problem for healthcare systems worldwide (Li et al.,
2022; Zanker et al., 2023).

Asia has an elderly population over sixty-five years
old; Korea is one of the countries with a faster aging rate,
reaching 19 million (40% of the entire population); the
prevalence of sarcopenia is estimated at 4.1-11.5% in the
elderly population in Asia according to the Asian Working
Group on Sarcopenia (AWGS) criteria. It increases with age,
ranging from five to thirteen degrees at age sixty to seventy
years to eleven to fifty degrees at age eighty years and over
(Bian et al., 2020; Hwang & Park, 2022; Shen et al., 2023).
With the increasing population of older adults experiencing
sarcopenia, the risk of falls and bone fractures is increasing;
one-third of older adults fall at least once a year, and an
average of 4.1 % experience a fracture (Yeung et al., 2019;
Wen et al.,, 2023). Muscle mass accounts for the majority
of body composition, around 42 % of body mass in adult
humans, but decreases to around 27 % in the elderly, which
will be visible when they reach the age of fifty. Muscle mass
also plays a vital role in many physiological processes, such
as physical function and metabolism (Lee et al., 2017; Bilski
et al., 2022). Age-related reduction in muscle mass in the
lower extremities can be much more significant than in
the upper extremities due to social-psychological factors,
physiology, and nutritional deficits or malnutrition in the
elderly (Santiago et al., 2021; Nishi et al., 2022). Body fat
mass (BFM) is one of the risk factors for falls and fractures
that influences reduced walking performance in older
adults over the age of sixty years (Moayyeri et al., 2012;
Stotz et al., 2023). Handgrip and ForceFrame are tools for
determining muscle strength in the elderly that are easy to
use, cost-effective, simple, and practical. Both tools strongly
correlate with muscle measurements of the upper and lower
extremities (Oliveira & Frangella, 2010; Ren et al., 2023; Wen
et al.,, 2023b; Ferguson et al., 2024).

Handgrip strength (HGS) and measuring adductor
muscle strength are indicators of the health of the elderly and
are used to represent overall muscle strength. A thorough
examination of body composition and muscle strength is
needed to prevent the elderly from experiencing health
problems (Valente et al., 2019; Barrea et al., 2022; Nishi et al.,
2022). Free fat mass (FFM) is more important for the elderly
because the reduced free fat mass (FFM), accompanied by
increased body fat mass (BFM), will hurt health conditions
and is associated with the risk of detrimental metabolic
diseases (Lee et al., 2017). Resistance training (RE) is the

leading natural anabolic stimulus for muscle mass growth,
with moderate to vigorous intensity for two to three days/
week. This exercise is effective in returning the body
from weak to fit, maintaining muscle mass, and reducing
the risk of death and musculoskeletal dysfunction in the
elderly (Abe et al., 2019; Nilsson et al., 2020). Exercising
regularly and moving actively is a way to maintain muscle
mass in the elderly; the active elderly have a reduced risk
of falls, fractures, and disruption of daily activities (Nishi
et al., 2022). Proper nutrition is essential to reduce the
development of sarcopenia and maintain health in aging, but
excessive calorie intake and dietary fat composition can also
increase the development of sarcopenia. In addition, protein
and vitamin D also influence muscle mass and strength in
the elderly (Santiago et al., 2021; Bilski et al., 2022).

Based on all this information, this research aims to
determine the correlation or relationship between handgrip
strength (HGS) and adductor muscle strength with muscle
mass and fat mass in the elderly. In this study, researchers
also attempted to examine how strong the relationship is
between handgrip strength (HGS) and muscle mass and fat
mass of the upper extremities, as well as the relationship
between adductor muscle strength and muscle mass and
fat mass of the lower extremities. This study hypothesizes
that adductor and handgrip muscle strength is correlated
with muscle mass but not with fat mass in the elderly.
Because the more significant the muscle mass you have, the
higher the handgrip strength (HGS) and adductor muscle
strength in the elderly. The research has the benefit of
increasing knowledge about sarcopenia among professionals
and healthcare systems worldwide that have protocols for
diagnosing and treating sarcopenia.

Materials and Methods

Study Participants

This research uses a cross-sectional study method.
The research subjects consisted of thirty-two older
women with characteristics (age 64.65+7.18 years, height
148.65+5.38 cm, body mass 60.43 + 9.32 kg, BMI 27.40 +
4.47 kg/m?). All seniors were provided information about
the study’s aims, procedures, and protocols. This research has
several criteria that can influence the subjects in the research
or limit performance when collecting research data. There
are inclusion criteria, namely: 1) All subjects meet the criteria
and conditions for collecting research data; 2) In good health
3) Aged more than or equal to 50 years; 4) Female; 5) Do
not experience health problems or muscle injuries at the
time of data collection. Apart from that, this research also
has exclusion criteria, namely: 1) Has not or does not meet
the criteria and conditions for conducting research; 2) In
an unhealthy condition and not having the immune system
to carry out the test; 3) Age less than 50years; 4) Male;
5) Currently experiencing health problems and muscle
injuries at the time of data collection. This research has
received ethical permission 0034/UN.38111.1/DL.01.02/2024.

InBody 270 Body Composition Test

In this study, body composition was measured, which
is very important. A proper assessment is a more valid
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assessment through multifrequency anthropometric
and bioelectrical impedance analysis (BIA) devices using
InBody 270. This device provides more accurate results than
other single-frequency bioelectrical impedance analysis
(BIA) devices (Czartoryski et al., 2020; Elvira et al., 2022).
InBody 270 is a unique medical device used to measure
body composition using quantitative methods, based on
muscle tissue’s ability to conduct electricity (Bukowska et
al., 2021). Measure muscle mass and fat mass of the upper
and lower extremities using InBody type 270 (Seoul, South
Korea). Subjects were instructed to remove footwear and
metal or iron accessories during measurements. The first
step is to measure body weight and adjust the position of
the feet with electrodes or sensors. After the weight data is
entered, the subject enters their identity using the user ID
to determine the body composition results. Then, when the
body composition test begins, the subject pulls the handle
and places his thumb on the electrode or sensor. Keep your
elbows straight and away from the body and look forward,
remaining still until the test process is complete. Each
subject will experiment until the body composition results
appear on the screen.

Handgrip Strength Test

In this study, handgrip strength (HGS) measured arm
muscle strength. Handgrip strength (HGS) is an initial
method for diagnosing sarcopenia in older women based
on guidelines (EWGSOP). This method has proven to be an
excellent, low-cost muscle mass index that will add precision
to the measurement of body composition of an older adult
(Cruz-Jentoft et al., 2019; Moncada-Jiménez et al., 2023).
Handgrip strength (HGS) measurements were carried
out using Takei Brand handgrips (Tokyo, Japan). Before
carrying out the test, the subject does stretching in the form
of gymnastics to stretch the muscles. During measurement,
subjects were instructed to stand with their eyes looking
forward and elbows straight, relaxed, and in an extended
position. After that, the Handgrip was attached to the
subject’s hand, and then the subject grasped the Handgrip
with as much force as possible. Each subject did this on the
right and left hand three times each. The handgrip strength
results will appear on the available screen.

Adductor Muscle Strength Test

Measuring adductor muscle strength is an integral part
of this research. ForceFrame is a tool that has proven its
reliability by having very high validity and reliability when
used to measure adductor muscle strength (O’Brien et al,,
2019; Couch, Sayers & Pizzari, 2021). Force Frameis practical,
cost-effective, and easy to use. ForceFrame is not limited by
the tester’s skills and experience in a more time-efficient
manner (Ferguson et al., 2024). Adductor muscle strength
was measured using a Vald Performance Brand ForceFrame
(Brisbane, Australia). Before the test begins, the subject does
stretching in the form of gymnastics to stretch the muscles.
After that, the subject was instructed to remove his footwear
and sit on a chair with his knees at ninety degrees. Next, both
subjects’ legs were inserted into the ForceFrame, with both
hands next to the body to maintain balance. Once the body of
the lower extremities is ready, the legs are pushed to the side

as much as possible to get the adductor muscle strength test
results. After approximately fifteen seconds of pushing the
legs to the maximum, relax the legs to stretch the muscles of
the lower extremities. The measurement results will appear
and be input on a laptop connected to a tool used to measure
adductor muscle strength.

Data Collection

Data collection in this study began with a body
composition test using the InBody 270 to determine muscle
and body fat mass in the subjects’ upper extremities (right
and left arms) and lower extremities (right and left legs).
Then, the handgrip strength (HGS) test is carried out on
the right and left hands to determine the maximum hand
grip strength. After that, an adductor muscle strength test
is carried out to determine the maximum strength of the
right and left adductor muscles. Raw data was collected and
entered in Microsoft Excel.

Statistical Analysis

The test results data from the subject’s measurements
were analyzed using SPSS version 27 software. After selecting
the maximum value of handgrip strength and knowing the
value of adductor muscle strength, as well as knowing the
percentage of muscle mass and fat mass in the arms and legs,
a data normality test was carried out using the one-sample
Kolmogorov-Smirnov test method ( > 0.05). Then, Pearson
correlation analysis was used to analyze the relationship
between handgrip strength (HGS) and adductor muscle
strength, as well as muscle mass and fat mass. With p-value
as a significant value to determine whether or not there is a
relationship between two variables ( < 0.05) and r-value as
the correlation coeflicient value to determine how strong the
relationship is between variables (coeflicient interval: 0.00-
0.199 = very low; 0.20-0.399 = low; 0.40-0.599 = moderate;
0.60-0.799 = high; 0.80-1.000 = very high).

Results

Subject Characteristic

This chapter presents the results of the characteristics
of the subjects used in this research. Table 1 shows the age
range of the subjects (64.65 + 7.18 years), which shows
that the data is usually distributed after carrying out the
normality test. Then height (148.65 + 5.38 cm), body mass
(60.43 +9.32 kg), and BMI (60.43 + 9.32 kg/m2) also showed
typically distributed data. Apart from that, there is also right
arm FFM (1.79 + 0.32 kg), right arm BFM (1.83 + 0.82 kg),
left arm FFM (1.75 £ 0.33 kg), left arm BFM (1.87 + 0.79 kg),
which after carrying out the normality test shows that the
data usually distributed. Furthermore, right leg FEM (4.81 +
0.77 kg), right leg BEM (3.35 + 1.08 kg), left leg FFM (4.77 +
0.79 kg), left leg BFM (3.33 + 1.06 kg) also showed normal
distribution of data.

Results of the Handgrip Strength

Table 2 shows the handgrip strength (HGS) of the
subjects. The right (17.59 + 3.04 kg) and left (16.06 + 3.50 kg)
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Table 1. Normality Test Results of the Subject

Characteristics
Variables Fel\m/lzi;(z ;S 2 P

Age (years) 64.65+7.18 0.200
Height (cm) 148.65 £ 5.38 0.200
Weight (kg) 60.43 +9.32 0.200
BMI (kg/m2) 27.40 + 4.47 0.200
Right Arm FFM (kg) 1.79 +0.32 0.200
Right Arm BFM (kg) 1.83 £0.82 0.200
Left Arm FFM (kg) 1.75+0.33 0.200
Left Arm BFM (kg) 1.87 £0.79 0.118
Right Leg FFM (kg) 481+0.77 0.085
Right Leg BEM (kg) 335+ 1.08 0.200
Left Leg FEM (kg) 4.77 £0.79 0.200
Left Leg BFM (kg) 3.33 + 1.06 0.200

Note. BMI = Body Mass Index; FFM = Free Fat Mass;

BFM = Body Fat Mass

handgrip strength (HGS) after the normality test showed
that the data were normally distributed.

Table 2. Normality Test Results of the Handgrip Strength

Female (n=32)

Variables Mean + SD P
Right HGS (kg) 17.59 + 3.04 0.200
Left HGS (kg) 16.06 % 3.50 0.128

Note. HGS = Handgrip Strength

Table 4. Statistics of the Correlation Test Results

Results of the Adductor Muscle Strength

Table 3 shows the subjects’ adductor muscle strength.
After the normality test, the strength of the right (161.83
+ 42.42 N) and left (167.38 + 44.07 N) adductor muscles
showed that the data were normally distributed.

Table 3. Normality Test Results of the Adductor Muscle
Strength

Female (n=32)
Mean + SD

161.83 £42.42 0.200
167.38 £ 44.07 0.076

Variables

Right ADD MS (N)
Left ADD MS (N)

Note. ADD MS = Adductor Muscle Strength

Correlation Test Results

Table 4 shows the correlation test results between
handgrip strength (HGS) and adductor muscle strength
with muscle mass and fat mass. Right handgrip strength
(HGS) (17.59 + 3.04 kg) with right arm FFM (1.79 *
0.32 kg) produced a p-value of 0.026 and an r-value of 0.392,
indicating that there was a significant relationship between
the two. Right handgrip strength (HGS) (17.59 + 3.04 kg)
with right arm BFM (1.83 + 0.82 kg) produced a p-value
of 0.598 and an r-value of 0.097, indicating that there was
no significant relationship between the two. Left handgrip
strength (HGS) (16.06 + 3.50 kg) with left arm FFM (1.75 +
0.33 kg) produced a p-value of 0.021 and an r-value of 0.408,
indicating that there was a significant relationship between
the two. Left handgrip strength (HGS) (16.06 + 3.50 kg)
with left arm BEM (1.87 + 0.79 kg) produced a p-value of
0.106 and an r-value of 0.291, indicating that there was no
significant relationship between the two. Right adductor

Variables Mean + SD 5 ‘ Correlation P051t1ve/Ne'gat1ve
Interval Correlation

Right HGS (kg) 17.59 + 3.04

0.026 0.392 Low Positive
Right Arm FFM (kg) 1.79 £0.32
Right HGS (kg) 17.59 + 3.04

0.598 0.097 - -
Right Arm BFM (kg) 1.83 £0.82
Left HGS (kg) 16.06 % 3.50

0.021 0.408 Medium Positive
Left Arm FFM (kg) 1.75+0.33
Left HGS (kg) 16.06 + 3.50

0.106 0.291 - -
Left Arm BFM (kg) 1.87 £0.79
Right ADD MS (N) 161.83 + 42.42

0.034 0.375 Low Positive
Right Leg FFM (kg) 4.81+0.77
Right ADD MS (N) 161.83 +42.42

0.260 0.250 - -
Right Leg BFM (kg) 3.35+1.08
Left ADD MS (N) 167.38 + 44.07

0.053 0.345 - -
Left Leg FFM (kg) 4.77 £0.79
Left ADD MS (N) 167.38 + 44.07

0.249 0.210 - -
Left Leg BEM (kg) 3.33 + 1.06

Note. HGS = Handgrip Strength; ADD MS = Adductor Muscle Strength
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muscle strength (161.83 + 42.42 N) with right leg FFM
(4.81 £ 0.77 kg) produced a p-value of 0.034 and r-value
of 0.375, indicating a significant relationship between the
two. Right adductor muscle strength (161.83 + 42.42 N)
with right leg BFM (3.35 + 1.08 kg) produced a p-value
of 0.260 and an r-value of 0.250, indicating no significant
relationship between the two. Left adductor muscle strength
(167.38 + 44.07 N) with left leg FFM (4.77 £ 0.79 kg)
produced a p-value of 0.053 and r-value of 0.345, indicating
no significant relationship between the two. Left adductor
muscle strength (167.38 + 44.07 N) with left leg BEM (3.33 +
1.06 kg) produced a p-value of 0.249 and an r-value of 0.210,
indicating no significant relationship between the two.

Discussion

The main findings of our study showed that muscle mass
correlated with both right and left handgrip strength (HGS)
and right adductor muscle strength but did not correlate with
left adductor muscle strength. This could happen because
the muscle mass in the left leg was lower than the right leg
in 20 subjects, and the muscle strength of the left adductor
was higher than the right adductor in 31 subjects. With
lower muscle mass and higher strength, left leg muscle mass
does not correlate with left adductor strength. Our findings
differ slightly from previous studies in elderly groups. The
study found a relationship between muscle mass and muscle
strength in the upper extremities, indicating that muscle
strength will increase as muscle mass increases. However,
no relationship was found between muscle mass and muscle
strength in the lower extremities, indicating that increasing
muscle mass does not increase muscle strength (Nishi et
al., 2022). In addition, the results of our study are inversely
proportional to previous studies, which stated that the right
adductor muscle (dominant leg) was significantly more
substantial than the left adductor muscle (non-dominant
leg) (Krolikowska et al., 2023). Therefore, we think the
dominant adductor muscle contributes more to movement in
the elderly than the nondominant adductor muscles, which
causes muscle strength imbalances and asymmetric loading.
Research we conducted on older adults with imbalances in
adductor muscle strength confirmed differences in adductor
muscle strength in the lower extremities among subjects,
which causes the results of our study to differ from those
obtained in previous studies. The differences in the results of
this study are partly due to the different number of subjects
and differences in methodology when collecting adductor
muscle strength data.

In our subjects, there was a prevalence of lower muscle
mass than fat mass, especially in the upper extremities in
fifteen subjects with an average BMI of 27.40 + 4.47 in
the overweight category (underweight = 1; regular = 9;
overweight = 12; obesity = 10), higher fat mass is associated
with slower walking speed. The same statement was also
shown in previous studies, which showed that body fat mass
(BFM) in all parts of the body is higher than free fat mass
(FFM) (Merchant et al., 2021; Bozkurt et al., 2024; Dong
et al., 2024b; Marini et al., 2024). The free fat mass (FFM)
in our subjects is relatively small compared to their overall
body weight, and a higher body fat mass (BFM) will reduce
the ability to walk and carry out more strenuous activities.
In our research, we prioritize maintaining muscle mass

rather than muscle strength. Previous research design also
allows us to prefer maintaining muscle mass over strength.
However, according to the latest EWGSOP definition,
muscle strength precedes muscle quantity in diagnosing
sarcopenia (Cortez et al., 2020; Rezaei et al., 2024). In our
subjects, older women had higher muscle strength demands
to achieve speed and balance when walking, with loss of
muscle strength occurring more rapidly than muscle mass.
In line with this, previous research shows that loss of muscle
strength predicts decreased muscle quality and defines poor
balance with greater fat mass and lower handgrip strength
(HGS) in older women (Khanal et al., 2021; Stotz et al., 2023;
Attaway et al., 2024).

In our research, the relationship between muscle mass
and handgrip strength (HGS) is known, with the loss of
muscle strength with increasing age causing older adults to
have low handgrip strength (HGS). Lower handgrip strength
(HGS) and higher body fat mass (BFM) are associated with
lower upper extremity muscle mass. In our subjects, the
strength of the dominant hand was, on average, 10% better
than that of the nondominant hand dominant; previous
research generally supports our findings (Valente et al., 2019;
Khanal et al., 2021). In the elderly, they reduced handgrip
strength (HGS) faster than muscle mass loss. Maximum
handgrip strength (HGS) and lower free fat mass (FFM)
result in lower muscle strength and physical performance.
The results regarding lower muscle strength and physical
performance align with several previous studies (Zembura
etal., 2023; Huang & Ko, 2024). Previous studies have shown
that low handgrip strength (HGS) and reduced muscle mass
can be associated with greater disease severity and show
that the risk of falls will also be higher (Pagano et al., 2018;
Khanal et al., 2021; Simé-Servat et al., 2023).

The results of our research show that there are many
ways to maintain muscle mass and muscle strength in the
elderly. The reduction in muscle mass occurs progressively
because daily activities are reduced significantly; older adults
who experience sarcopenia will have difficulty maintaining
muscle mass. Apart from exercising, maintaining nutrition
is also a way to keep muscle mass from decreasing quickly.
Several studies support that handgrip strength (HGS) and
adductor muscle strength are positively related to nutritional
status and muscle mass (Oliveira & Frangella, 2010). As
in existing research, it has been stated that nutritional
supplementation can increase muscle mass and handgrip
strength (HGS). The leading cause of the rapid decline in
muscle mass and strength is excessive protein breakdown
and decreased protein synthesis. Consuming protein can
maintain muscle mass and improve muscle function in the
elderly (Rezaei et al., 2024; Shen et al., 2024). Protein intake
has been proven to prevent protein breakdown and stimulate
muscle protein synthesis in the elderly. Combining exercise
and higher protein intake is a very effective strategy for
maintaining muscle mass (Takae et al., 2019; Huang & Ko,
2024).

Our research has advantages over previous research; we
used a feasible test procedure to make it easier for older adults
to carry out the test, and no special training is required.
Handgrip strength (HGS), which we applied, showed more
solid results in sarcopenia assessment and could predict
mortality. With height, weight, age, and gender, the main
factor is the value of handgrip strength (HGS). Given the
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high reliability in data collection and low subject variability
of our study, we are confident in the accuracy of this study.
The research that we have done also has several limitations,
the main one being our low number of subjects (n = 32),
resulting in a lower amount of data recorded than in previous
research. Due to this study’s relatively low sample size, future
research is necessary. It should be conducted to investigate
various elements of reliability with a more significant number
of subjects to refine the study that we have done. In addition,
validity studies on different aspects should be carried out;
validity studies should primarily focus on assessing whether
there is a relationship between handgrip strength (HGS) and
adductor muscle strength with muscle mass and fat mass.

Conclusion

This research proves a correlation between right and left
handgrip strength (HGS) and right and left arm muscle mass.
In addition, the strength of the right adductor muscle was
correlated with the muscle mass of the right leg. However,
the strength of the left adductor muscle was not significantly
correlated with the muscle mass of the left leg. Because the
more significant the muscle mass you have, the higher the
handgrip strength (HGS) and adductor muscle strength.
Meanwhile, handgrip strength (HGS) and proper or left
adductor muscle strength did not correlate with arm and leg
fat mass. Dominant muscle strength plays a more significant
role in the movement of the elderly, and variations in subjects
and methodology cause differences in the results of previous
studies. This research also emphasizes the importance of
maintaining muscle mass so that muscle strength is not
easily lost by changing the lifestyle of the elderly through
regular exercise. Apart from that, increasing protein intake
and nutritional supplementation can also prevent muscle
mass loss. Due to the limited number of subjects, future
research with more significant subjects is needed.
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Kopensauia mixk cunolo xsaTy KUCTi Ta M'A3aMun-agayKropamm
3 M'A30BOI0 MaCOI0 Ta XKMPOBOIO MAcoI0 Y 0Ci6 Nnoxnnoro BiKy

Hyp JIyr¢iaryc Comikax'4*“PE, Apanr ®@ipmancax'*®PE, Hyp lllanTi PetHo Ilem6aron'4PE,
Xamncapi lllinra Citpa Ilycmira JeBi'“"f, [leano Tapyna Ilyrpa Cyxapgax'“PF,

Xoce B I'apcia Ximenec?A5¢P
'Cypabaiicbknit fep>KaBHUI YHIBEPCUTET
*YuiBepcuret Mypcii

*Hanionanbunii yaiBepcutet Yen Kynra
*TexHonoriunmit incTutyT bangyHra

, Myxammap Pe3a Asis Ilpacera

3ABCD 4ABCD

, AHfiika baro IlyTpo

ABTOpCHKMIT BK/IA: A — IU3aiiH TOCTIKeHHsT; B — 36ip ganux; C — cTarananis; D - mifroroska pykomucy; E — 36ip xoruTis

Pedepar. Crarrs: 9 c., 4 Tab11., 47 IHKeperL.

Icropist muTaHHA. [3 BIKOM KOMITO3MIIiA TiNa TaKOXX 3MIiHIOETbCA: KiZIbKICTb M A30BOI Macy 3MEHIIYETbCA, a )KUPOBOI —
36ipuryernest. Crma XBaTy KUCTI Ta Cyta IPUBIHMX M s13iB BUSHAYAOTHCS SIK [TOKA3HMKI 3{OPOB s JIITHIX 0Ci6, 110 BUKOPUCTO-

BYIOTBCSA /IS OLIiHKY 3aTa/IbHOI CHJIVM Ta M sI30BOI MacHL.

Merta gocnifkeHnsa. MeTa 1IbOro JOC/iPKEHHA MOJIATaa y BUBYEHHI BsaeMosB’HsKy MiXK CHJIOIO XBaTy KMCTi i CMJIO0 IIpu-
BifIHMX M 5I3iB 3 M'sI30BOI0 MACOIO Ta XXIPOBOIO MACOI0 Y OCi6 MOXM/IOro BiKY.
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Marepianu Ta MeTogM. Y IIbOMY AOCTi/PKEHHI BUKOPUCTOBYBABCA IIOIepeYHMIT OCTifHNIbKIIT MeTof. [pyma nocnimKyBsa-
HUX CK/IafianacsA 3 TPUALATHY JBOX XKiHOK ITOXM/IOTO BiKy 3 HACTYIIHMMM XapaKTepUCTUKaMM: Bik 64.65 + 7.18 pokiB, 3picT 148.65
+5.38 cM, Maca tina 60.43 + 9.32 kr, IMT 27.40 + 4.47 xr/M?. [l TeCTyBaHH: CK/Iafy TiTa BUKOPUCTOBYBaBcs npunaj Inbody 270.
TecT Ha BU3HAUEHHA CHJIM XBATY KUCTi IPOBEJEHO 3a JOIIOMOT 00 PYYHOTO JMHAMOMETPA, TOAI fAK JI/IA TeCTY Ha BU3HAUEHHA CIIN
IpUBIfHMX M 513iB 3acTOocoByBamach cucrema ForceFrame. AHai3 IpoOBOAMBCS i3 BUKOPUCTAHHIM IPOrPaMHOTO 3abe3nedeHHs
SPSS Bepcii 27, a mepeBipky HOPMa/IbHOCTI JAaHMX 37iJICHEHO 3a JONOMOrOI0 OJHOBMOIpKOBOrO KpuTepito ysromkeHocri Kom-
MoropoBa-CmupHoBa (p-sHadenns > 0.05). [t aHami3y B3a€MO3B 3Ky MDK IBOMa 3MiHHVMMI BYKOPVCTOBYBA/Iach KOpeJIsLis
ITipcona (p-sHayenHs < 0.05).

Pesynpratu. Ha ocHOBI OTpyMaHuX JaHMX BCTAaHOB/IEHO CYTTEBY KOPEMALiI0 MK CM/IOI0 XBaTy IIPABOI Ta JIiBOI KMCTEN Ta
M’s130BOI0 Macoro 11paBsoi (p-sHadenus:: 0.026, r-3uadexsst: 0.392) ta niBoi (p-sHavenust: 0.021, r-3navenss: 0.408) pyx. Kpim Toro,
criocTepiranacst 3Ha4YHa KOPesALisi MDK CU/IOI0 IIPAaBOrO MPUBIZHOTO M’s13a Ta M A30BOI0 Macolo Npasoi Horu (p-3HadeHHs: 0.034,
r-3HadeHHst: 0.375), ogHAK CyIa IiBOTO MPUBIFHOTO M’si3a He KOPeTIoBaia 3 M's130BOI0 MACO0 JTiBol Horu. BogHouac He 6ymo Bu-
ABJIEHO KOPEJIALIl MK CUJIOI0 XBaTy KUCTi Ta CHJIOKO IIPUBIIHNUX M 5I3iB i3 >KMPOBOIO MacoIo.

BucHoBku. Lle fOCTiKEHHS JOBOANTD, 10 CI/IA XBATY IPABOI Ta JIiBOI KUCTeIl, a TAKOX CHJIA IPABOT0O IPUBITHOrO M si3a
IIOB’A3aHi 3 M'I30BOI0 MAcOI0 Y JITHIX oci6. Yum 6inbira M’ A30Ba Maca, TUM BUILA CMIA XBAaTY KICTi Ta CM/IA IIPUBIHOTO M A3a.
Brim, uepes 06Me>1<eHy KIZIBKICTD HOCIIPKYBaHUX 0Ci6, HeOOXiJHO IPOBECTN MOAAIBIII JOCTIPKEHHS 3 3a/7TyYeHHAM 6111101 BI-
6ipK1 y4aCHUKIB.

Kirouosi coBa: cima, M’s130Ba Maca, XBaT KUCTI, afifyKTOPH, 0COOY IIOXUIIOTO BiKY.

Information about authors:

Solikah, Nur Luthfiatus: nursolikah@unesa.ac.id; https://orcid.org/0000-0003-1369-9976; Physiotherapy Department, Faculty of
Medicine, Universitas Negeri Surabaya, Jalan Lidah Wetan no.1., Jawa Timur 60213, Indonesia.

Firmansyah, Awang: awangfirmansyah@unesa.ac.id; https://orcid.org/0000-0003-1149-6091; Department of Sports Science,
Faculty of Sports and Health Sciences, Universitas Negeri Surabaya, J1. Lidah Wetan, Lidah Wetan, Kec. Lakarsantri, Kota
Surabaya, Jawa Timur 60213, Indonesia.

Pembayun, Nur Shanti Retno: nurpembayun@unesa.ac.id, orchid; https://orcid.org/0000-0001-6816-8705; School of Medicine,
Faculty of Medicine, Universitas Negeri Surabaya, Jalan Lidah Wetan no.1., Jawa Timur 60213, Indonesia.

Dewi, Hapsari Shinta Citra Puspita: hapsaridewi@unesa.ac.id; https://orcid.org/0009-0004-5527-2481; Department of

Sports Management, Faculty of Sports and Health Sciences, Universitas Negeri Surabaya, J1. Lidah Wetan, Lidah Wetan, Kec.
Lakarsantri, Kota Surabaya, Jawa Timur 60213, Indonesia.

Suhadak, Dhevano Taruna Putra: dhevano.22088@mbhs.unesa.ac.id; https://orcid.org/0009-0009-6703-4129; Department

of Sports Science, Faculty of Sports and Health Sciences, Universitas Negeri Surabaya, J1. Lidah Wetan, Lidah Wetan, Kec.
Lakarsantri, Kota Surabaya, Jawa Timur 60213, Indonesia.

Jimenez, Jose V Garcia: jvgjimenez@um.es; https://orcid.org/0000-0001-7731-2609; Faculty of education, University Murcia,
Campus Universitario, 11, 30100, Murcia, Spain.

Prasetya, Muhammad Reza Aziz: prasetyareza44@gmail.com; https://orcid.org/0000-0002-4468-5457; Physical Education,
Health, and Leisure Studies, National Cheng Kung University, Dasyue Rd, No. 1, East District, Tainan City 701, Taiwan.

Putro, Andika Bayu: andikabayuputro@gmail.com; https://orcid.org/0009-0009-5122-9060; Sports Science Studies Program,
School of Pharmacy, Institut Teknologi Bandung, Jalan Ganesha No 10. Indonesia.

Cite this article as: Solikah, N. L., Firmansyah, A., Pembayun, N. S. R,, Dewi, H. S. C. P, Suhadak, D. T. P, Jimenez, J. V. G,,
Prasetya, M. R. A., & Putro, A. B. (2025). The Correlation Between Handgrip Strength and Adductor Muscles with Muscle Mass,
Fat Mass in the Elderly. Physical Education Theory and Methodology, 25(4), 850-858. https://doi.org/10.17309/tmfv.2025.4.13

Received: 16.05.2025. Accepted: 09.06.2025. Published: 30.07.2025

This work is licensed under a Creative Commons Attribution 4.0 International License (http://creativecommons.org/licenses/by/4.0)

858



