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Abstract 
Background: Body composition assessment using bioelectrical impedance analysis (BIA) provides 

valuable insights into nutritional status by estimating body protein and fat composition. BIA also uses 

predictive equations to estimate muscle mass across different body segments, including the right arm, left 

arm, trunk, right leg, and left leg. Handgrip strength (HGS), measured using a handheld dynamometer, is a 

widely accepted indicator of muscle strength; however, it primarily reflects upper-limb strength and is often 

used as a surrogate for overall muscle strength. This study examined the relationship between BIA-

estimated segmental muscle mass and HGS in healthy young males. Methods: Forty healthy male 

participants aged 18–25 years with a normal body mass index were recruited. Total and segmental muscle 

mass were assessed using a BIA analyser, and HGS was assessed on the dominant hand with a handheld 

dynamometer. Pearson's correlation analysis was performed to evaluate the associations between BIA-

estimated total and segmental muscle mass and HGS. The Holm procedure was applied to control the 

family-wise error rate across the six correlation tests. Results: BIA-estimated total muscle mass was 

positively correlated with HGS (r = 0.461, p = 0.003). Significant positive correlations were also observed 

between HGS and BIA-estimated muscle mass in all body segments. The strongest correlation was found 

for the left arm (r = 0.521, p < 0.001), whereas the weakest was observed for the right leg (r = 0.373, p = 

0.018). However, formal statistical comparison of dependent correlations was not performed, and the 95% 

confidence intervals for these correlations overlapped. Conclusion: HGS was significantly associated with 

both total and segmental BIA-estimated muscle mass in healthy young males. Although muscle mass across 

all five assessed body segments was significantly associated with HGS, the magnitude of these associations 

appeared to differ across anatomical regions, with numerically stronger associations observed for the arm 

segments and weaker associations for the lower-limb segments.These segmental comparisons should be 

interpreted as exploratory.  

 
Keywords: Bio-impedance analysis, body composition analysis, body segments, handgrip strength, muscle 

mass, muscle strength.  
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Introduction 
 

Analyzing body composition provides an 

objective method to estimate the body’s 

proportions of protein and fat, offering crucial 

insights into nutritional status and functional 

abilities. The percentage body fat reflects long-

term energy reserves, while the protein 

percentage indicates muscle mass. Several 

methods, such as anthropometry, densitometry, 

and bioelectrical impedance analysis (BIA), are 

utilized to assess body composition. Among these, 

BIA is increasingly favoured due to its simplicity 

and cost-effectiveness. This technique predicts 

protein content and muscle mass across different 

body regions. It’s a painless method that 

measures how much the body’s tissues resist an 

electric current [1]. Since different tissues have 

varying water content and conductivity, BIA can 

estimate the body’s composition by analyzing the 

way an electrical current travels through the body 

[2]. More resistance means more fatty tissue, and 

thus provides the body fat percentage. The rest 

would be the fat-free mass, which mainly consists 

of skeletal muscle. Using algorithms, BIA can 

provide total body muscle mass as well as 

segmental muscle mass measurements. Notably, 

BIA-derived estimates of muscle mass provide 

information about overall muscle quantity, which 

is associated with muscular strength [3]. 

 

Muscle strength, an indicator of various health 

aspects, including cardiovascular disease and 

cognitive function [4], can also be gauged 

through handgrip strength (HGS). HGS measures 

the force generated by the hand muscles when 

grasping and holding an object. It indicates the 

maximum strength a person can produce when 

squeezing something with their hand [5]. This 

strength is typically measured using a hand 

dynamometer, which gauges the force exerted 

during the squeeze [6]. During assessment, the 

dynamometer is typically used with the 

participant seated and the elbow flexed at 

approximately 90 degrees, with the handle 

adjusted to the individual's hand size [7]. 

Depending on the study protocol, HGS may be 

assessed using repeated trials, with the highest 

recorded force commonly used as the 

representative value [8]. This simple, 

standardized procedure is widely used in clinical, 

research, and fitness settings to assess upper body 

strength, providing reliable insights into a 

person’s physical capabilities and tracking 

changes over time.  

HGS is widely used as a simple and practical 

measure of muscle strength and physical function. 

Although the handgrip task primarily involves the 

muscles of the hand and forearm, force generation 

during maximal gripping also involves 

musculature extending through the upper limb 

and requires stabilization of the proximal 

segments of the body [5,9,10,11]. Consequently, 

HGS has been proposed as a surrogate measure of 

more generalized muscular strength. However, 

because HGS represents a localized functional 

task, its relationship with muscle mass may not be 

uniform across different anatomical regions. 

Muscle mass is distributed throughout the body, 

and segmental body composition assessment 

provides an opportunity to examine whether 

muscle mass in regions not directly involved in 

handgrip force generation is also associated with 

HGS. Previous studies have reported associations 

between HGS and muscle characteristics of the 

upper limb, including forearm muscle size, as 

well as associations between HGS and muscle 

mass in other regions of the body [12-15]. These 

findings suggest that HGS may reflect aspects of 

overall muscular status beyond the muscles 

directly involved in gripping. However, the 

relative strength of the association between HGS 

and muscle mass across distinct body segments 

remains less clearly characterized. In particular, 

the extent to which trunk and lower-limb muscle 

mass is associated with HGS, compared with 

upper-limb muscle mass, warrants further 

investigation. Examining these relationships may 

provide a better understanding of whether HGS 

reflects muscle mass more broadly distributed 

throughout the body or whether its association is 
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stronger for anatomically proximal and 

functionally related muscle segments. 

Therefore, the present study aimed to examine the 

relationship between HGS and BIA-estimated 

total as well as segmental muscle mass in healthy 

young adult males, including the right arm, left 

arm, trunk, right leg, and left leg. By comparing 

the strength of these associations across body 

segments, the study sought to clarify whether the 

relationship between HGS and BIA-estimated 

muscle mass differs according to anatomical 

region. 

 

Materials and methods 

 

Study participants 

Forty male participants aged 18 to 25 years old 

with a BMI range of 18.5 – 24.9 kg/m2 and 

without any medical conditions from the student 

population of the university were recruited via 

advertisement for this study. The absence of 

medical conditions was ascertained by self-report 

during screening. To achieve more accurate and 

reliable data, volunteers were reminded to 

maintain optimal hydration levels and abstain 

from any form of vigorous exercise or physical 

activities within the 24 hours of the study. 

Additionally, the subjects were advised against 

making significant alterations to their dietary 

habits or daily protein intake and to abstain from 

alcohol consumption during the 24 hours leading 

up to the collection. Participants were required to 

provide written informed consent and received a 

thorough briefing on the study. The study was 

conducted in accordance with the World Medical 

Association Declaration of Helsinki. Ethical 

approval was obtained from the Joint Research 

and Ethics Review Committee of the university 

(BP I-01-2024(01). 

 

Sample size calculation 

The sample size was determined a priori based on 

an expected moderate effect size of 0.50, with                

80% statistical power and a two-tailed 

significance level of 0.05, yielding a minimum 

required sample size of 34 participants. To allow 

for potential participant attrition, the recruitment 

target was conservatively increased to 50 

participants. A total of 40 participants completed 

the study and were included in the final analysis. 

The sample size calculation was based on a single 

correlation and did not account for the six 

correlation tests performed. 

 

HGS measurement 

HGS was assessed using a Baseline® Smedley 

Digital Hand Dynamometer (Model 12-0286), 

Fabrication Enterprises, Inc., White Plains, NY, 

USA. Participants were instructed to sit upright 

with elbows bent at right angles on both sides. 

Participants held the hand dynamometer in the 

tested hand, keeping the wrist in a neutral position. 

The forearm was positioned in neutral rotation, 

and the wrist was held in slight extension (0–30 

degrees), consistent with the American Society of 

Hand Therapists (ASHT) recommendations. A 

30-second rest period was provided between trials. 

To ensure measurement precision, the 

dynamometer handle was adjusted to align its 

base with the palm’s heel rest, and the handle was 

positioned between the four fingers before 

commencing the test. The handle was set at the 

second grip position for all participants. 

Measurements were obtained from the 

participant's dominant hand. Three measurements 

were performed, and the highest value recorded 

across the three trials was used as the handgrip 

strength value for subsequent analysis. Among 

the 40 participants, 37 were right-hand dominant, 

and three were left-hand dominant. All 

measurements were performed by the same 

trained examiner. The recorded results, measured 

in kilograms, were taken from the dynamometer 

and rounded to the nearest 0.1 kg. 

  

Segmental body composition and BIA-

estimated muscle mass measurement 

To estimate muscle mass in different body 

segments of the legs, arms, and trunk, the 

TANITA Segmental Body Composition Analyzer 

(Tanita InnerScan V BC-545N) was utilized. 

Measurements were performed using the same 
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device and standardized measurement procedure 

was followed for all participants, such as time of 

day, fasting status, and clothing, and the 

manufacturer's recommended procedures were 

followed. Participants were assessed in the 

morning after an overnight fast, wearing 

lightweight clothing, and after voiding. All 

measurements were performed at approximately 

the same time of day. 

 

Briefly, the participants were instructed to hold 

the grip electrodes with their thumbs at the top 

and the other fingers wrapping around the grip 

electrodes. The participants’ information, such as 

their height, weight, age, and sex, was entered 

into the machine. Subsequently, subjects spread 

their legs one foot apart and fully stretched their 

arms in front of them while standing on the 

footpad (electrodes) of the analyzer. Upon 

pressing the “START” button, the instrument 

began the measurement, and the results were 

obtained from the instrument.  

 Data were analyzed using IBM SPSS Statistics 

v30 (IBM Corp., Armonk, NY, USA) software 

and are presented as mean ± standard deviation. 

The normality of continuous variables was 

assessed using the Shapiro–Wilk test. The 

relationships between handgrip strength and BIA-

estimated total and segmental muscle mass were 

assessed using scatterplots to evaluate linearity, 

and the data were examined for extreme or 

influential observations. Influential observations 

were assessed using Cook's distance, with values 

greater than 4/n considered potentially influential. 

As the variables showed no statistically 

significant departure from normality and the 

relationships were reasonably linear without 

influential outliers, Pearson’s correlation 

coefficient was used to examine the associations 

between handgrip strength and BIA-estimated 

whole-body and segmental muscle mass. Because 

six correlation tests were performed, the Holm 

procedure was applied to control for the family-

wise error rate. Formal statistical comparison of 

dependent correlations (e.g., Steiger's test) was 

not performed; therefore, segmental comparisons 

were considered exploratory. Both unadjusted 

and Holm-adjusted p-values were considered 

when interpreting the correlation results. 

Statistical significance was set at p < 0.05. 

 

Results 

 

The study population comprised 40 male students. 

Table 1 provides the participants’ mean age, 

anthropometric characteristics, and body 

composition. The mean age of the participants 

was 20.600 ± 1.614 years. Heights ranged from a 

minimum of 160 cm to a maximum of 185 cm, 

while the body weight varied between 52 kg and 

80 kg. All participants had BMIs within the 

normal range. The mean BIA-estimated muscle 

mass was 52.430 ± 5.365 kg, and the mean HGS 

was 38.600 ± 7.543 kg.  

 

BIA-estimated segmental muscle mass in the 

study population 

Table 2 summarizes the mean BIA-estimated 

muscle mass in various body segments in our 

study population. The trunk segment has the 

highest muscle mass (28.915 kg), followed by the 

legs, with the right leg averaging slightly more 

(9.253 kg) than the left leg (9.103 kg). The arms 

have the lowest muscle mass, with the right arm 

averaging 2.673 kg and the left arm 2.488 kg.  

 

Relationship between HGS (kg) and BIA-

estimated whole-body muscle mass (kg) 

Figures 1 (a-f) present scatter plots showing the 

correlation between HGS and BIA-estimated 

muscle mass in various body segments. Overall, 

our study showed a positive correlation between 

BIA-estimated total muscle mass and HGS, 

which was statistically significant (r = 0.461, 95% 

CI: 0.175–0.676, p = 0.003). Significant positive 

correlations were also observed for all five 

segmental muscle mass measures (r ranging from 

0.373 to 0.521;Table 3).  
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Discussion 

 

In the present study, BIA-estimated total muscle 

mass demonstrated a moderate positive 

correlation with dominant-hand HGS, supporting 

the established association between muscle 

quantity and muscle strength [3,17–19]. Analysis 

of individual body segments revealed that the 

strength of this association varied across 

anatomical regions. The strongest correlation was 

observed between left arm muscle mass and 

dominant-hand HGS (r = 0.521), followed by 

right arm muscle mass (r = 0.478), whereas the 

weakest correlation was observed for right leg 

muscle mass (r = 0.373). However, these 

segmental comparisons were exploratory, and 

formal statistical comparison of dependent 

correlations was not performed, and the 95% 

confidence intervals for these correlations 

overlapped. The apparent differences in the 

strength of associations should therefore be 

interpreted with caution. The relatively stronger 

associations observed for the arm segments may 

be expected because HGS is a task that directly 

involves the muscles of the hand and forearm and 

requires coordinated force generation across the 

upper limb. Previous studies have demonstrated 

associations between HGS and forearm muscle 

size and ultrasound-measured muscle thickness of 

the hand and forearm [12,13]. Although the 

muscle mass estimated by BIA represents the 

entire arm segment rather than the hand and 

forearm musculature alone, greater upper-limb 

muscle mass may reflect greater muscular 

capacity within the limb and therefore have a 

closer association with grip performance. In 

contrast, the comparatively weaker correlations 

observed for the lower-limb muscle-mass 

segments may reflect their less direct 

involvement in the handgrip task. Nevertheless, 

previous research has demonstrated an 

association between HGS and lower-limb 

strength, indicating that the relationship between 

grip strength and musculature outside the upper 

limb may still be relevant [15]. The trunk showed 

an intermediate correlation (r = 0.438), which is 

consistent with previous evidence reporting an 

association between trunk muscle strength and 

HGS, although the mechanisms underlying this 

relationship remain uncertain [16]. It is important 

to note that the left arm showed the numerically 

strongest correlation (r = 0.521), despite HGS 

being assessed on the dominant hand, with 37 

participants being right-hand dominant and three 

being left-hand dominant. Thus, the difference 

between the left- and right-arm correlations 

should not be interpreted as evidence that the left 

arm has a stronger functional relationship with 

HGS. Rather, the overall pattern of relatively 

stronger associations for both arm segments may 

reflect the closer anatomical and functional 

relationship between upper-limb musculature and 

the handgrip task. Importantly, the present study 

did not directly assess individual muscle 

activation, neuromuscular recruitment, or the 

biomechanical contribution of specific body 

segments during HGS. Therefore, the 

physiological mechanisms underlying the 

observed segmental differences cannot be 

established from the present data. 

The pattern observed in our study is broadly 

consistent with previous research demonstrating 

associations between HGS and muscle mass or 

muscle characteristics in different populations. 

Studies examining forearm muscle size and 

ultrasound-measured muscle thickness have 

reported positive associations with HGS, 

supporting the closer relationship between upper-

limb muscle characteristics and grip performance 

[12,13]. Similarly, a study of older Asian adults 

reported associations between HGS and regional 

muscle mass, while other studies have 

demonstrated associations between HGS and 

overall muscle mass or fat-free mass [14,17–19]. 

The present findings extend these observations by 

demonstrating that, in healthy young adult males, 

BIA-estimated muscle mass across all assessed 

body segments was significantly associated with 

dominant-hand HGS, while the magnitude of the 

associations varied across anatomical regions. 

However, the present study cannot determine 

whether greater muscle mass in any particular 
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body segment leads to greater HGS. The observed 

relationships should therefore be interpreted as 

associations, and longitudinal or experimental 

studies would be required to determine whether 

changes in segmental muscle mass are 

accompanied by corresponding changes in HGS. 

 

Despite the valuable insights gained from this 

study, several limitations should be 

acknowledged. First, the sample size was 

relatively small, which may limit the 

generalizability of the findings to broader 

populations and may reduce the precision of the 

estimated correlations. In addition, the a priori 

sample size calculation was based on a single 

correlation and did not account for the six 

correlation tests performed, which may have 

affected statistical power for the Holm-adjusted 

analyses. Second, muscle mass was estimated 

using BIA rather than directly assessed using 

reference methods such as dual-energy X-ray 

absorptiometry (DXA) or magnetic resonance 

imaging (MRI) [20]. BIA is a practical and non-

invasive approach for estimating body 

composition, but its estimates depend on device-

specific predictive equations and may be 

influenced by factors such as hydration status 

[1,2]. Hydration status was not objectively 

assessed in the present study, which may have 

influenced BIA estimates. Consequently, 

measurement-related variation in BIA-estimated 

muscle mass may have affected the observed 

associations with HGS. Third, the study 

population consisted exclusively of healthy 

young adult males, and therefore the findings may 

not be generalizable to females, older adults, or 

populations with chronic disease or altered body 

composition. Physical activity, nutritional status, 

and other lifestyle characteristics were not 

assessed, and the small sample size precluded 

multivariable adjustment for potential 

confounders Future studies involving larger and 

more diverse populations, together with more 

precise assessment of muscle mass and relevant 

lifestyle factors, would help to determine whether 

the segment-specific pattern observed in the 

present study is reproducible across different 

populations. 

 

 

Conclusion 

 

This study demonstrated significant positive 

associations between handgrip strength and both 

total and segmental BIA-estimated muscle mass 

in healthy young adult males. Although muscle 

mass across all five assessed body segments was 

significantly associated with handgrip strength, 

the strength of these associations varied across 

anatomical regions, with relatively stronger 

associations observed for the arm segments and 

weaker associations for the lower-limb segments. 

These findings indicate that handgrip strength is 

associated with muscle mass across multiple body 

regions, although the strength of this association 

may vary according to anatomical location. 

Longitudinal or experimental studies are needed 

to determine whether changes in segmental 

muscle mass are accompanied by corresponding 

changes in handgrip strength, and whether the 

segmental pattern observed in the present study is 

reproducible across different populations, 

including females, older adults, and individuals 

with chronic disease or altered body composition. 
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Table 1. Basic Anthropometric and Body Composition Parameters of the Study Population 

Characteristics Mean ± SD 

Age (years) 20.600 1.614 

Height (cm) 173.650 6.079 

Weight (kg) 66.542 7.794 

BMI (kg/m²) 22.025 1.879 

Total body water (%) 55.598 4.166 

Body fat (%) 16.673 3.869 

BIA-estimated muscle mass (kg) 52.430 5.365 

Handgrip strength (kg) 38.600 7.543 

 

Table 2. BIA-estimated Segmental Muscle Mass of the Study Population 

BIA-estimated Segmental Muscle Mass Mean ±SD 

Right arm muscle mass (kg) 2.673 0.346 

Left arm muscle mass (kg) 2.488 0.356 

Trunk muscle mass (kg) 28.915 2.453 

Right leg muscle mass (kg) 9.253 1.338 

Left leg muscle mass (kg) 9.103 1.262 

 

Table 3. Correlations between handgrip strength and total and segmental BIA-estimated muscle 

mass 

 

BIA-estimated muscle mass (kg) r 95% CI p Holm-adjusted p-value 

Total muscle mass 0.461 0.175–0.676 0.003 0.012 

Right arm 0.478 0.196–0.687 0.002 0.010 

Left arm 0.521 0.250–0.716 <0.001 <0.005 

Trunk 0.438 0.146–0.660 0.005 0.015 

Right leg 0.373 0.070–0.613 0.018 0.018 

Left leg 0.434 0.142–0.657 0.005 0.015 

r, Pearson correlation coefficient; CI, confidence interval; Holm-adjusted p-values were calculated to 

control the family-wise error rate for the six correlation tests. The Holm-adjusted p-value for the right leg 

correlation (p = 0.018) is reported as the unadjusted value because it was the last comparison in the Holm 

sequence and remained significant after adjustment. 
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Figure 1a. Correlation analysis of the best attempt at handgrip strength (kg) versus total 

muscle mass (kg). Pearson's r = 0.461, p = 0.003, n = 40. 

Figure 1b. Correlation analysis of the best attempt at handgrip strength (kg) versus trunk 

muscle mass (kg). Pearson's r = 0.438, p = 0.005, n = 40. 
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Figure 1c. Correlation analysis of the best attempt at handgrip strength (kg) versus total 

muscle mass (kg).  Pearson's r = 0.478, p = 0.002, n = 40. 

Figure 1d: Correlation analysis of the best attempt at handgrip strength (kg) versus total 

muscle mass (kg).  Pearson's r = 0.521, p < 0.001, n = 40. 
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Figure 1(a-f). Correlation analysis of total and segmental muscle mass with best-attempt hand 

grip strength.  

Figure 1e: Correlation analysis of the best attempt at handgrip strength (kg) versus total 

muscle mass (kg).  Pearson's r = 0.373, p = 0.018, n = 40.  

Figure 1f: Correlation analysis of the best attempt at handgrip strength (kg) versus total 

muscle mass (kg).   Pearson's r = 0.434, p = 0.005, n = 40. 



Asian Journal of Medicine & Health Sciences Vol 9, Issue 2, November 2026                                                    151 

References  

[1]. Aldobali M, Pal K, Chhabra H. Noninvasive health monitoring using bioelectrical 

impedance analysis:  Comput. Intell. Healthcare Appl. 2022; 209-236. 

https://doi.org/10.1016/b978-0-323-99031-8.00008-9 

 

[2]. Vatier C, Poitou C,  Clément K. Evaluation of visceral fat in massive obesity: Nutrition in 

the prevention and treatment of abdominal obesity 2014; 67-77. 

https://doi.org/10.1016/B978-0-12-407869-7.00006-4 

 

[3]. Chen L, Nelson DR, Zhao Y, Cui Z, Johnston JA. Relationship between muscle mass and 

muscle strength, and the impact of comorbidities: a population-based, cross-sectional study 

of older adults in the United States. BMC Geriatr. 2013;13,74. 

https://doi.org/10.1186/1471-2318-13-74. 

 

[4]. Cheung CL, Nguyen US, Au E, Tan KC, Kung AW. Association of handgrip strength with 

chronic diseases and multimorbidity: a cross-sectional study. Age (Dordr). 2013; 35(3), 

929–941. https://doi.org/10.1007/s11357-012-9385-y 

 

[5]. Lee SY. Handgrip Strength: An Irreplaceable Indicator of Muscle Function. Ann Rehabil 

Med. 2021; 45(3),167–169. https://doi.org/10.5535/arm.21106 

 

[6]. Massy-Westropp NM, Gill TK, Taylor AW, Bohannon RW, Hill CL. Hand Grip Strength: 

age and gender stratified normative data in a population-based study. BMC Res Notes. 

2011; 4, 127. https://doi.org/10.1186/1756-0500-4-127 

 

[7]. Lupton-Smith A, Fourie K, Mazinyo A, Mokone M, Nxaba S, Morrow B. Measurement of 

hand grip strength: A cross-sectional study of two dynamometry devices. S Afr J 

Physiother. 2022; 78(1),1768. https://doi.org/10.4102/sajp.v78i1.1768 

 

[8]. Trosclair D, Bellar D, Judge LW, Smith J, Mazerat N, Brignac A. Hand-Grip Strength as 

a Predictor of Muscular Strength and Endurance. J Strength Cond Res. 2011; 25, p S99. 

https://doi.org/10.1097/01.JSC.0000395736.42557.bc 

 

[9]. Porto JM, Nakaishi APM, Cangussu-Oliveira LM, Freire Júnior RC, Spilla SB, Abreu 

DCC. Relationship between grip strength and global muscle strength in community-

dwelling older people. Arch Gerontol Geriatr. 2019;82:273-278. 

https://doi.org/10.1016/j.archger.2019.03.005 

 

[10]. Vaidya SM, Nariya DM. Handgrip strength as a predictor of muscular strength and 

endurance: A cross-sectional study. J Clin Diagn Res. 2021; 15, YC01-YC04. 

https://doi.org/10.7860/jcdr/2021/45573.14437 

 

[11]. McGrath RP, Kraemer WJ, Snih SA, Peterson MD. Handgrip Strength and Health in Aging 

Adults. Sports Med. 2018; 48(9), 1993–2000. https://doi.org/10.1007/s40279-018-0952-y 

 

[12]. Abe T, Loenneke JP. Handgrip strength dominance is associated with difference in forearm 

muscle size. J Phys Ther Sci. 2015;27(7):2147-9. https://doi.org/10.1589/jpts.27.2147 

https://doi.org/10.1016/b978-0-323-99031-8.00008-9
https://doi.org/10.1016/B978-0-12-407869-7.00006-4
https://doi.org/10.1186/1471-2318-13-74
https://doi.org/10.1007/s11357-012-9385-y
https://doi.org/10.5535/arm.21106
https://doi.org/10.1186/1756-0500-4-127
https://doi.org/10.4102/sajp.v78i1.1768
https://doi.org/10.1097/01.JSC.0000395736.42557.bc
https://doi.org/10.1016/j.archger.2019.03.005
https://doi.org/10.7860/jcdr/2021/45573.14437
https://doi.org/10.1007/s40279-018-0952-y
https://doi.org/10.1589/jpts.27.2147


Asian Journal of Medicine & Health Sciences Vol 9, Issue 2, November 2026                                                    152 

 

[13]. Abe T, Counts BR, Barnett BE, Dankel SJ, Lee K, Loenneke JP. Associations between 

Handgrip Strength and Ultrasound-Measured Muscle Thickness of the Hand and Forearm 

in Young Men and Women. Ultrasound Med Biol. 2015; 41(8):2125-30. 

https://doi.org/10.1016/j.ultrasmedbio.2015.04.004. 

 

[14]. Chan J, Lu YC, Yao MM, Kosik RO. Correlation between hand grip strength and regional 

muscle mass in older Asian adults: an observational study. BMC Geriatr. 2022; 22(1), 206. 

https://doi.org/10.1186/s12877-022-02898-8 

 

[15]. Strandkvist V, Larsson A, Pauelsen M, Nyberg L, Vikman I, Lindberg A, et al. Hand grip 

strength is strongly associated with lower limb strength but only weakly with postural 

control in community-dwelling older adults. Arch Gerontol Geriatr. 2021; 94, 104345. 

https://doi.org/10.1016/j.archger.2021.104345 

 

[16]. Hroub S, Baskan E. Investigation of the relationship between trunk muscle strength and 

hand grip strength with basic activity daily living and instrumental activity daily living in 

stroke patients. Ann Physio Occupational Ther. 2024;7(2):000277. 

https://doi.org/10.23880/aphot-16000277 

 

[17]. Soyuer F, Cankurtaran F, Menevşe Ö, Zararsız GE. Examination of the correlation between 

hand grip strength and muscle mass, balance, mobility, and daily life activities in elderly 

individuals living in nursing homes. Work. 2023; 74(4), 1371–1378. 

https://doi.org/10.3233/WOR-205075 

 

[18]. Patnaik M, Achary S, Kumar KP, Mishra SP. Correlation of body fat percentage, fat mass, 

fat free mass, and fat free mass index with hand grip strength in healthy young males in a 

tertiary health care center of South Odisha. Natl J Physiol Pharm Pharmacol. 2021;12, 196-

201. https://doi.org/10.5455/njppp.2022.12.12442202120122021 

 

[19]. Moreau J, Ordan MA, Barbe C, Mazza C, Perrier M, Botsen D, et al. Correlation between 

muscle mass and handgrip strength in digestive cancer patients undergoing chemotherapy. 

Cancer Med. 2019; 8(8), 3677–3684. https://doi.org/10.1002/cam4.2238 

 

[20]. Sousa-Santos AR, Barros D, Montanha TL, Carvalho J, Amaral TF. Which is the best 

alternative to estimate muscle mass for sarcopenia diagnosis when DXA is unavailable?. 

Arch Gerontol Geriatr. 2021; 97, 104517. https://doi.org/10.1016/j.archger.2021.104517 

 

https://doi.org/10.1016/j.ultrasmedbio.2015.04.004
https://doi.org/10.1186/s12877-022-02898-8
https://doi.org/10.1016/j.archger.2021.104345
https://doi.org/10.23880/aphot-16000277
https://doi.org/10.3233/WOR-205075
https://doi.org/10.5455/njppp.2022.12.12442202120122021
https://doi.org/10.1002/cam4.2238
https://doi.org/10.1016/j.archger.2021.104517

