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INTRODUCTION 

Muscle function is important for maintaining optimal health and 

physical performance throughout life [1,2]. Previous studies have report-

ed that muscle function affects diabetes [3], plasma lipids [4], sudden 

cardiac death risk [2], and all-cause mortality [3].

However, muscle function declines with age due to changes in body 

composition over time, such as a decrease in lean body mass and an in-

crease in fat mass [4]. Skeletal muscle, a major component of lean body 

mass, plays a role in regulating body function and power generation. How-

ever, the decrease in lean body mass due to aging, along with loss of 

skeletal muscle mass and strength, leads to a decrease in daily life physi-

cal activities in elderly individuals and causes disability, frailty, and falls. 

This loss of muscle mass is related to structural and functional changes. 

Additionally, decreased muscle strength in the elderly increases the risk 

of cardiovascular disease and mortality and all-cause mortality [5].

Hand grip strength is correlated with the whole body’s muscle strength 

and has been suggested as an indicator for muscular function in the el-
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PURPOSE: Muscle strength is often higher when measured on the dominant hand than on the non-dominant hand, and there are 
reports of differences in the mortality rates between left-handed and right-handed people in the Korean population. Therefore, it is nec-
essary to longitudinally investigate the effect of grip strength of the dominant hand on mortality rates. 

METHODS: Data from the Korean Longitudinal Study of Aging (KLoSA) from 2006 to 2016 were assessed and 9,196 research sub-
jects were included. The effect of grip strength on mortality rates were analyzed by measuring 1) the right hand, 2) the left hand, and 3) 
the dominant hand for right-handed and left-handed people. In addition, the association between grip strength and mental health dis-
orders were analyzed and a generalized estimating equation (GEE) model was used. 

RESULTS: The association between grip strength and all-cause mortality was statistically significant in both hands. When the grip 
strength was measured with the right and left hands, the log likelihood ratio test for the Akaike information criterion (AIC) of both 
hands for mortality was significant (p=.018). When the grip strength for the left-handed people was measured with the right and left 
hands, the log likelihood ratio test for the AIC of both hands for mortality was significant (p=.009). Taken together, there was no differ-
ence in mortality between right-handed and ambidextrous individuals according to the measurement of right-handed and left-handed 
grip, but left-handed individuals had a higher mortality according to the measurement of right-handed grip than that of the left hand, 
which is the dominant side. 

CONCLUSIONS: Therefore, there was no difference in mortality rates according to the dominant hand, and the measurement of grip 
strength in the right hand was a better predictor of mortality than the use of maximum or average value after measuring grip strength 
in both hands.

Key words: Grip strength, Mortaility, Dominant hand 

Vol.31, No. 1, February 2022: 110-118
https://doi.org/10.15857/ksep.2021.00409

Corresponding author: Jae-Hyun Kim Tel +82-10-5347-8353 Fax +82-41-559-7934 E-mail jaehyun@dankook.ac.kr

Received 24 Jul 2021 Revised 17 Jan 2022 Accepted 21 Jan 2022

 This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (https://creativecommons.org/licenses/by-nc/4.0/) which permits unrestricted non-commercial use, 
distribution, and reproduction in any medium, provided the original work is properly cited.



https://www.ksep-es.org

https://doi.org/10.15857/ksep.2021.00409

  Yun-A Shin, et al.  •  Grip Strength and Mortality  | 111

derly’s upper extremity and frailty [6]. Grip strength, a surrogate indica-

tor of muscle strength, is simple, inexpensive, and easily used[13,14]. 

Growing evidence suggests that changes in the skeletal muscle measured 

using grip strength represent changes in biological vitality and body 

function with aging [7]. Low grip strength is thought to be associated 

with disability, morbidity, and mortality [8]. Contrastingly, previous 

studies have reported that increased grip strength leads to lowered car-

diovascular disease, mortality, and frailty risks [5].  

Although many studies have suggested that grip strength is an index 

of predicting disease prevalence and mortality, inconsistencies have been 

reported in the relevance of mortality prediction and the method of grip 

strength measurement. Reportedly, grip strength level is a better predic-

tor for mortality than the rate of grip strength change [9]. Accelerated 

loss of grip strength was found to be a better predictor for mortality than 

the level of grip strength [10].

Additionally, previous studies report a relationship between grip 

strength and disease prevalence and mortality; however, there are few 

studies conducted with Korean individuals. Kim et al. [11] showed that 

low grip strength is an independent indicator of mortality in the elderly, 

and Park et al. [12] reported that depression and low grip strength in-

crease mortality in the elderly. Additionally, Bae et al. [13] also reported 

that the mortality rate among individuals over the age of 65, with rapidly 

decreasing grip strength over time, is higher than that of the elderly 

whose grip strength declines slowly. However, a survey of adults over 45 

years of age and the elderly showed a weak association between low grip 

strength and mortality, indicating that the association between grip 

strength and mortality in Koreans is still unclear.

The grip strength test entails squeezing a dynamometer as strongly as 

possible with one hand to measure the isometric muscle strength [14]. 

Most studies measured grip strength using the maximum or average 

value after using both hands for the measurement [10]. Generally, muscle 

strength is often higher when measured in the dominant hand [15]. Ap-

proximately 5.7% of Koreans are reportedly left-handed, and there are 

reports of differences in the mortality rate between left-handed [16], and 

right-handed people [17]. In general, the reported difference in muscle 

strength between the dominant and non-dominant hand among right-

handed people is approximately 10% [18], and that among left-handed 

individuals is small [19]. Additionally, the suggested cut-off value of weak 

hand grip strength in Koreans is 16.8 kg for women and 28.9 kg for men 

[20]. For every 5 kg decrease from the initial measured value, all-cause 

mortality reportedly increased by 16% [21]. Therefore, it is necessary to 

investigate the effect of the dominant hand’s grip strength on mortality 

rates because changes in the grip strength of the dominant hand can in-

fluence mortality.

Therefore, we conducted this study to determine the measurement 

and use of grip strength to increase the validity and reliability of predict-

ing mortality. We analyzed the effect of grip strength on mortality rates 

by measuring the strengths of the 1) right hand, 2) left hand, and 3) 

dominant hand for right-handed and left-handed people. 

METHODS

1. Data source

The data used for the following analyses were derived from the Kore-

an Longitudinal Study of Aging (KLoSA) performed by the Korea Labor 

Institute. KLoSA is composed of 7 categories such as population, family, 

health, employment, income, wealth, subjective expectation and life ex-

pectation as biennial survey from 2006 to 2016. As a type of study that 

possesses both the strengths of cross-sectional data and time series data, 

the KLoSA was constructed by repeatedly surveying the identical con-

tent for the same respondents. Thus, all variables included in the KLoSA 

were repeatedly measured from the 1st wave to the 6th wave to capture 

longitudinal trends of the observed variables. Participants were selected 

randomly using a multistage, stratified probability sampling design to 

create a nationally representative sample of community-dwelling Korean 

adults aged 45 years and older. In case of refusal to participate, another 

subject was selected from an additional, similar sample from the same 

district. In this study, 9,196 participants were included in the analysis at 

baseline, excluding those with missing values for the variables of interest.

2. Dependent variable

All-cause mortality during the time interval from year 2006 to the 

end of follow-up was the main outcome of the study. Death over a maxi-

mum follow-up period of 10 years was determined by death certificates. 

3. Independent variable

Handgrip strength was measured using a dynamometer (Hand Grip 

Meter 6103, Tanita, Tokyo, Japan) to the nearest 0.1 kg. Participants stand 

with lower their arms to the side and their feet at shoulder width apart. 

Participants were required to grip the bar with their second finger and 

hold the dynamometer with each hand as hard as they could. The both 

hand sides were examined twice and used the average values. 
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4. Control variable

In terms of factors that affect all-cause mortality in middle-aged and 

aged participants, age, gender, education level, residential region, income, 

smoking status, alcohol consumption, marital status, social engagement, 

number of chronic diseases, and body mass index (BMI) were consid-

ered. Specifically, in terms of chronic diseases, Hypertension, diabetes, 

cancer, chronic obstructive pulmonary disease, liver disease, cardiovas-

cular disease, cerebrovascular disease and arthritis were included.

5. Statistical analysis

In this study, using 2006 as the baseline year and considering the fol-

low-up period until 2016, the chi-squared test, Kaplan-Meier survival 

analysis and Cox proportional-hazards models were used to analyze the 

association between grip strength and all-cause mortality. The Cox pro-

portional-hazard model was used to calculate the adjusted hazard ratio 

(aHR) and 95% confidence intervals (CI), to assess the effects of grip 

strength on mortality. Survival time was the outcome variable, which 

was measured as the time-interval between the date of enrollment and 

date death or censoring (up to 10 years). Kaplan-Meier survival analysis 

and the log-rank test were used to evaluate the cumulative incidence of 

all-cause mortality, with respect to grip strength. All statistical tests were 

two-tailed, with the null hypothesis of no difference being rejected if 

p< .05. Statistical analysis was performed using SAS software (Version 

9.4; SAS Institute Inc., Cary, NC, USA).

RESULTS

1. Sample characteristics

Baseline general characteristics of participants are shown in Table 1. 

Out of the 9,196 participants gathered at baseline, 3,117 (33.9%) partici-

pants were reported as Low group and among them, 702 (22.5%) were 

reported as death. In terms of grip strength of right and left hand in Low 

group, 685 (23.4%) participants and 718 (21.6%) were reported as death. 

In terms of frequently used hands, 1,249 (16.7%) participants in grip 

strength measured on right-handed were reported as death and 44 

(16.1%) participants in grip strength measured on left handed were re-

ported as death. General characteristics of socioeconomic status and 

health status and risk behavior variables are also listed in Table 1.

2.  Relationship between grip strength and all-cause 

mortality

In the fully adjusted model (Table 2), the association between grip 

strength and all-cause mortality was statistically significant in both 

hands, with the following Hazard ratio (HR) predicting increased mor-

tality rate: OR =1.919 (p< .0001, AIC [Akaike information criterion: 

26,205]) for Low group in grip strength measured on right hand, OR=  

1.916 (p< .0001, AIC: 26,210]) for Low group in grip strength measured 

on left hand vs. high grip strength. When the grip strength was mea-

sured with the right and left hands, respectively, the log likelihood ratio 

test for the AIC of both hands for mortality was significant (p-value: 

.018).

3.  Relationship between grip strength and all-cause 

mortality by frequently used hands

Table 3 shows the association grip strength and all-cause mortality by 

frequently used hands and log-likelihood ratio test was performed to 

verify the difference in model fit between both hands. When the grip 

strength for right-handed people was measured with the right and left 

hands, the log likelihood ratio test for the AIC of both hands for mortal-

ity was not significant (p-value: .148) and there was no difference in the 

results for the ambidextrous (p-value: .400). However, when the grip 

strength for left-handed people was measured with the right and left 

hands, the log likelihood ratio test for the AIC of both hands for mortal-

ity was significant (p-value: .0009). 

DISCUSSION 

Low grip strength in middle and older ages is reportedly associated 

with future disability [22], cardiovascular disease [5], and increased risk 

of complications [23]. Additionally, for every 5 kg decrease in grip 

strength compared to the initial measured value, the all-cause mortality 

increases by 16%, and the risk of cause-specific mortality between the 

ages of 35 and 70 increases by 7-17% [21].

In a study of Korean subjects, Kim et al. [24] demonstrated that low grip 

strength in postmenopausal women is associated with low bone density 

and increased risk of future fragility fractures. Shim & Yoo [25] reported 

that for each 1 kg increase in grip strength, the 10-year cardiovascular 

disease risk decreases. However, Lee et al. [26] pointed out that grip 

strength increase is associated with a decreased cardiovascular disease 

risk in young and middle-aged individuals, but not in the elderly; there-
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Table 1. General characteristics of participants at baseline

Total
Death

p-valueNo Yes

N % N % N %

Grip strength <.0001
Low 3,117 33.9 2,415 77.5 702 22.5
Middle 3,048 33.1 2,614 85.8 434 14.2
High 3,031 33.0 2,632 86.8 399 13.2

Grip strength of right hand <.0001
Low 2,930 31.9 2,245 76.6 685 23.4
Middle 3,027 32.9 2,610 86.2 417 13.8
High 3,239 35.2 2,806 86.6 433 13.4

Grip strength of left hand <.0001
Low 3,330 36.2 2,612 78.4 718 21.6
Middle 2,752 29.9 2,332 84.7 420 15.3
High 3,114 33.9 2,717 87.3 397 12.8

Frequently used hands 0.921
Right handed 7,499 81.6 6,250 83.3 1,249 16.7
Left handed 273 3.0 229 83.9 44 16.1
Ambidextrous handed 1,424 15.5 1,182 83.0 242 17.0

Age <.0001
45-54 1,707 18.6 1,634 95.7 73 4.3
55-64 2,744 29.8 2,554 93.1 190 6.9
65-74 2,618 28.5 2,201 84.1 417 15.9
≥74 2,127 23.1 1,272 59.8 855 40.2

Gender <.0001
Male 4,089 44.5 3,246 79.4 843 20.6
Female 5,107 55.5 4,415 86.5 692 13.6

Education <.0001
≤Elementary 4,116 44.8 3,107 75.5 1,009 24.5
Middle school 1,531 16.7 1,353 88.4 178 11.6
High school 2,555 27.8 2,308 90.3 247 9.7
≥College 994 10.8 893 89.8 101 10.2

Residential region <.0001
Urban 6,029 65.6 5,111 84.8 918 15.2
Rural 3,167 34.4 2,550 80.5 617 19.5

Income <.0001
Yes 1,905 20.7 1,740 91.3 165 8.7
No 7,291 79.3 5,921 81.2 1,370 18.8

Smoking status <.0001
Non-smoker 6,494 70.6 5,559 85.6 935 14.4
Former smoker 875 9.5 660 75.4 215 24.6
Smoker 1,827 19.9 1,442 78.9 385 21.1

Alcohol consumption <.0001
Nothing 3,643 39.6 3,092 84.9 551 15.1
Former drinker 573 6.2 409 71.4 164 28.6
Drinker 4,980 54.2 4,160 83.5 820 16.5

Marital status <.0001
Married 7,298 79.4 6,284 86.1 1,014 13.9
Single (including separated, divorced) 1,898 20.6 1,377 72.6 521 27.5

Social engagement* <.0001
Low 3,219 35.0 2,521 78.3 698 21.7
Middle 2,432 26.5 2,076 85.4 356 14.6
High 3,545 38.6 3,064 86.4 481 13.6

(Continued to the mext page)
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fore, it is necessary to look at the health implications over a long period 

of time, preferably throughout life. In this study, we found that low grip 

strength influenced mortality rate (p< .001), with a higher mortality rate 

among right-handed and left-handed individuals with middle and low 

grip strength compared to individuals with high grip strength (p< .001). 

Alternatively, there was no significant difference in the mortality rate ac-

cording to the grip strength of the dominant hand.

Mortality is affected by demographic factors (e.g., age and gender), so-

cioeconomic variables (e.g., income, education, employment, and marital 

status), lifestyle and health behaviors (e.g., smoking and alcohol con-

sumption), and health statuses (e.g., chronic disease and BMI) [9]. In this 

study, mortality rate increased with age, men, the lower the level of edu-

cation, rural residents, current and previous smokers, former drinker, 

one existing disease, and lower or higher BIM index. After adjusting all 

variables that affect the relationship between grip strength and mortality, 

the risk of mortality in right-handed people with low and medium grip 

strength increased. For left-handed people, the risk of mortality in-

creased by quartiles compared to those of people with middle and high 

grip strength. In the case of ambidextrous persons, the risk of mortality 

some increased, but the relevance was weaker. Kim et al. [11]. reported a 

similar result that individuals with low grip strength increased the cause-

specific mortality in men, but women. Taken together, the association 

between the right hand’s grip strength and the mortality rate was high, 

regardless of the dominant hand.

In general, grip strength is measured using the dominant hand, and 

the maximum value is used as the index. This is because, reportedly, the 

dominant hand has approximately 10% higher grip strength than the 

non-dominant hand [27]. However, Petersen et al. [19] reported that 

about 20% (61 per 310 persons) of cases showed no difference between 

the grip strength of the non-dominant and dominant hand. When com-

paring grip strength between the two hands, the difference was 12.72% 

in the case of the right-handed people, but 0.08% in the case of left-

handed people, indicating that the 10% difference rule in grip strength 

between the dominant and non-dominant hands does not apply. Re-

portedly, the number of left-handed individuals decreases with age; as 

per previous studies, left-handed individuals were required to adjust 

while living in a right-handed world or had a shorter lifespan [28].

The reasons for the shorter lifespan of left-handed individuals have 

been suggested by several studies. In addition to the problems of right-

handed tools used by left-handed people, most of the workflow and ar-

rangement of workspaces are implicitly designed for right-handed indi-

viduals. Left-handed workers who are not adapted to this are more likely 

to suffer from injury and experience a decrease in work efficiency [29]. 

Although there are differences among studies, the probability of getting 

injured in car accidents has been reported to be as high as 55%, while us-

ing tools has been reported to be as high as 54%, and while doing house-

work has been reported to be as high as 49% [30]. These results may ex-

plain why left-handed individuals have a higher mortality rate than 

right-handed individuals; however, these results cannot explain the find-

ings of our study wherein grip strength of the right hand in left-handed 

Total
Death

p-valueNo Yes

N % N % N %

Number of chronic diseases** <.0001
0 5,016 54.6 4,403 87.8 613 12.2
1 2,604 28.3 2,114 81.2 490 18.8
≥2 1,576 17.1 1,144 72.6 432 27.4

BMI <.0001
Thin 403 4.4 258 64.0 145 36.0
Moderate 5,263 57.2 4,354 82.7 909 17.3
Overweight 2,573 28.0 2,252 87.5 321 12.5
Obese 957 10.4 797 83.3 160 16.7

Total 9,196 100.0 7,661 83.3 1,535 16.7

*Social engagement was measured in five variables. (1) frequency of contacts in domains of friends (2) frequency of contacts in mutual benevolence 
group meeting (3) frequency of attendance in leisure, culture and sports activities (4) frequency of religious attendance (5) frequency of contacts in alumni 
meeting, hometown alumni and clan gathering.
**Hypertension, diabetes, cancer, chronic obstructive pulmonary disease, liver disease, heart disease, cerebrovascular diseases, mental illness and arthritis 
or rheumatoid arthritis.

Table 1. Continued
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Table 2. Adjusted effect of grip strength on death

Death

Right hand Left hand

HR 95% CI p-value HR 95% CI p-value

Grip strength
Low 1.919 1.598 2.306 <.0001 1.916 1.595 2.302 <.0001
Middle 1.221 1.051 1.418 .009 1.370 1.179 1.592 <.0001
High 1.000 1.000

Age
45-54 1.000 1.000
55-64 1.401 1.066 1.842 .016 1.402 1.066 1.842 .016
65-74 2.523 1.938 3.286 <.0001 2.518 1.934 3.279 <.0001
≥74 5.582 4.265 7.305 <.0001 5.567 4.253 7.287 <.0001

Gender
Male 3.214 2.689 3.842 <.0001 3.214 2.688 3.843 <.0001
Female 1.000 1.000

Education
≤Elementary 1.366 1.093 1.707 .006 1.368 1.096 1.708 .006
Middle school 1.054 0.822 1.351 .681 1.049 0.818 1.344 .708
High school 1.074 0.851 1.356 .548 1.073 0.850 1.354 .553
≥College 1.000 1.000

Residential region
Urban 1.000 1.000
Rural 1.159 1.044 1.287 .006 1.153 1.039 1.281 .008

Income
Yes 1.000 1.000
No 1.281 1.075 1.525 .006 1.249 1.049 1.488 .013

Smoking status
Non-smoker 1.000 1.000
Former smoker 1.300 1.093 1.546 .003 1.291 1.084 1.536 .004
Smoker 1.420 1.228 1.644 <.0001 1.432 1.237 1.657 <.0001

Alcohol consumption 
Nothing 1.000 1.000
Former drinker 1.127 0.942 1.348 .192 1.13 0.945 1.351 .181
Drinker 1.204 1.055 1.374 .006 1.210 1.061 1.380 .005

Marital status
Married 1.000 1.000
Single (including separated, divorced) 1.576 1.391 1.786 <.0001 1.610 1.422 1.823 <.0001

Social engagement*
Low 1.213 1.076 1.367 .002 1.213 1.076 1.367 .002
Middle 1.066 0.929 1.223 .364 1.066 0.929 1.224 .363
High 1.000 1.000

Number of chronic diseases**
0 1.000 1.000
1 1.086 0.960 1.228 .191 1.095 0.969 1.239 .146
≥2 1.447 1.267 1.652 <.0001 1.456 1.276 1.663 <.0001

BMI
Thin 1.494 1.186 1.881 .001 1.524 1.211 1.919 .000
Moderate 1.051 0.886 1.247 .568 1.045 0.881 1.24 .612
Overweight 0.834 0.689 1.010 .064 0.839 0.693 1.016 .073
Obese 1.000 1.000

AIC 26,205 26,210
Log-likelihood ratio test 0.018
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individuals did not correlate with mortality.

A recent study demonstrated that the grip strength of the dominant 

hand has a strong relationship with muscle size in the forearm and that 

the increase in muscle size of the dominant hand may result from mus-

cle contraction during asymmetric hand motions, such as carrying a 

weight with one hand, throwing a ball, or grasping a racket during 

sports [15]. The 1-cm difference between the forearm-ulna and the fore-

arm-radius muscle thickness corresponds to a 14.9 kg and 17.1 kg differ-

ence in grip strength, respectively [15]. The criterion for distinguishing 

between left-handed and right-handed Koreans is to throw a ball or use 

a knife or scissors. Therefore, it is likely that a left-handed person per-

forms more asymmetric hand movements with the left hand. However, 

the muscle thickness of the forearm was not measured in this study, and 

hence, there is a limitation of not knowing whether left-handed individ-

uals have thicker right forearms.

Finally, a high correlation between right-handed grip strength and 

mortality in left-handed individuals may be deduced by the fact that the 

proportion of left-handed individuals is 79% in those under 30 years of 

age; however, this proportion is lower in those over 30. Additionally, 

44.1% of individuals feel uncomfortable in their daily lives, and as age 

increases, the proportion of those feeling less or no discomfort increases 

compared to younger individuals [16]. Therefore, since this study was 

conducted on a sample of individuals aged over 45 years, it is possible 

that as they age, they will be more likely to use the right hand as they are 

adapted to using right-handed instruments or tools. For this reason, it 

can be assumed that left-handed individuals showed a higher mortality 

rate according to the measurement of right-handed grip strength than 

the left-handed grip, which is the dominant side.

Several limitations must be considered when interpreting our find-

ings. First, the methods used to characterize HGS vary considerably with 

regards to the choice of dynamometer or the measurement protocol. 

Second, control variable in this study, can be inaccurate and the poten-

tial for biased can be reported since it is surveyed using self-reported 

questionnaire. Fourth, this study was conducted on the Korean popula-

tion, and there are limitations in generalizing the results to other races. 

Nevertheless, to our knowledge, this is the first longitudinal design study 

to evaluate the association between grip strength and mortality in Kore-

an middle aged population.

CONCLUSION 

Mortality is affected by vary factors, such as age, gender, socioeco-

nomic variables, smoking and alcohol consumption habitues, and health 

statuses. There was no difference in mortality corresponding to the use 

of the dominant hand in right-handed and ambidextrous individuals. 

However, left-handed individuals showed a higher mortality according 

Table 3. Adjusted effect of grip strength of frequently used hands on death

Death Log- 
likelihood 
ratio test

Right hand Left hand

HR 95% CI p-value HR 95% CI p-value

Grip strength of right handed 0.148
Low 1.936 1.579 2.374 <.0001 2.014 1.644 2.467 <.0001
Middle 1.250 1.058 1.477 .009 1.467 1.240 1.736 <.0001
High 1.000 1.000
AIC 20,816 20,813

Grip strength of left handed 0.009
Low 5.472 2.019 14.831 .001 3.524 1.062 11.697 .040
Middle 2.062 0.851 4.997 .109 1.532 0.640 3.67 .338
High 1.000 1.000
AIC 450 457

Grip strength of ambidextrous handed 0.400
Low 1.600 0.971 2.635 .065 1.478 0.891 2.453 .130
Middle 0.982 0.666 1.447 .925 0.917 0.621 1.355 .665
High 1.000 1.000
AIC 3,259 3,259

Adjusted for age, gender, education, residential region, income, smoking status, alcohol consumption, mariital status, socail engagement, number of 
chronic diseases and BMI.
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to the measurement of right-hand grip strength than that of the left 

hand, which is the dominant side. Therefore, there was no difference in 

mortality according to the dominant hand, and as a result, the level of 

grip strength in the right hand was found to be the most appropriate in-

dex for mortality prediction, regardless of the dominant hand. 

CONFLICT OF INTEREST

No author has any other conflict of interest to declare.

AUTHOR CONTRIBUTIONS

Conceptualization: JH Kim; Data curation: JH Kim; Formal analysis: 

JH Kim; Funding acquisition: JH Kim; Methodology: JH Kim; Project 

administration: JH Kim, YA shin; Visualization: YA Shin, WH Choi; 

Writing-original draft: YA Shin; Writing-review& editing: JH Kim, WH 

Choi.

ORCID

Yun-A Shin  https://orcid.org/0000-0002-8480-3454

Won-Ho Choi  https://orcid.org/0000-0002-7575-9543

Jae-Hyun Kim  https://orcid.org/0000-0002-3531-489X 

REFERENCES 

1. Charlier R, Knaeps S, Mertens E, Van Roie E, Delecluse C, et al. Age-

related decline in muscle mass and muscle function in flemish cauca-

sians: a 10-year follow-up. Age (Dordr). 2016;38(2):36.

2. Lavie CJ, Kachur S, Sui X. Impact of fitness and changes in fitness on 

lipids and survival. Prog Cardiovasc Dis. 2019;62(5):431-5.

3. Liu Y, Lee DC, Li Y, Zhu W, Zhang R, et al. Associations of resistance 

exercise with cardiovascular disease morbidity and mortality. Med Sci 

Sports Exerc. 2019;51(3):499-508.

4. Fielding RA, Vellas B, Evans WJ, Bhasin S, Morley JE, et al. Sarcopenia: 

an undiagnosed condition in older adults. Current consensus defini-

tion: prevalence, etiology, and consequences. International working 

group on sarcopenia. J Am Med Dir Assoc. 2011;12(4):249-56.

5. Arvandi MSB, Meisinger C, Volaklis K, Gothe RM, Siebert U, et al. 

Gender differences in the association between grip strength and mor-

tality in older adults: results from the Kora-age study. Bmc Geriatr. 

2016;16:201-8.

6. Dias FM, Costa SO, Pereira de Freitas J, Pinto Ada C, Vigario Pdos S, 

et al. Functional capacity of oldest old living in a long-stay institution 

in rio de janeiro, brazil. J Phys Ther Sci. 2014;26(7):1097-105.

7. Bohannon RW. Muscle strength: clinical and prognostic value of 

hand-grip dynamometry. Curr Opin Clin Nutr Metab Care. 2015;18 

(5):465-70.

8. Yorke AM, Curtis AB, Shoemaker M, Vangsnes E. Grip strength val-

ues stratified by age, gender, and chronic disease status in adults aged 

50 years and older. J Geriatr Phys Ther. 2015;38(3):115-21.

9. Oksuzyan A, Maier H, McGue M, Vaupel JW, Christensen K. Sex dif-

ferences in the level and rate of change of physical function and grip 

strength in the danish 1905-cohort study. J Aging Health. 2010;22(5): 

589-610.

10. Hirsch CH, Buzkova P, Robbins JA, Patel KV, Newman AB. Predicting 

late-life disability and death by the rate of decline in physical perfor-

mance measures. Age Ageing. 2012;41(2):155-61.

11. Kim GR, Sun J, Han M, Park S, Nam CM. Impact of handgrip strength 

on cardiovascular, cancer and all-cause mortality in the korean longi-

tudinal study of ageing. BMJ Open. 2019;9(5):e027019.

12. Park S, Cho J, Kim D, Jin Y, Lee I, et al. Handgrip strength, depression, 

and all-cause mortality in korean older adults. BMC Geriatr. 2019;19 

(1):127.

13. Bae KH JY, Lee DR, Lee J. Trajectories of handgrip strength and their 

associations with mortality among older adults in korea: analysis of 

the korean longitudinal study of aging. Korean J Fam Med. 2021;42(1): 

38-46.

14. Kim CR, Jeon YJ, Kim MC, Jeong T, Koo WR. Reference values for 

hand grip strength in the South Korean population. PLoS One. 2018; 

13(4):e0195485.

15. Abe T, Loenneke LJ. Handgrip strength dominance is associated with 

difference in forearm muscle size. J Phys Ther Sci. 2015;27(7):2147-9.

16. Jung HS, Jung HS. Hand dominance and hand use behaviour report-

ed in a survey of 2437 Koreans. Ergonomics. 2009;52(11):1362-71.

17. Aggleton JP, Kentridge RW, Neave NJ. Evidence for longevity differ-

ences between left handed and right handed men: an archival study of 

cricketers. J Epidemiol Community Health. 1993;47(3):206-9.

18. Bechtol CO. Grip test; the use of a dynamometer with adjustable han-

dle spacings. J Bone Joint Surg Am. 1954;36-A(4):820-4.

19. Petersen P, Petrick M, Connor H, Conklin D. Grip strength and hand 

dominance: challenging the 10% rule. Am J Occup Ther. 1989;43(7): 



https://www.ksep-es.org118 |  Yun-A Shin, et al.  •  Grip Strength and Mortality

Vol.31, No. 1, February 2022: 110-118

444-7.

20. Yoo JI, Choi H, Ha YC. Mean hand grip strength and cut-off value for 

sarcopenia in korean adults using KNHANES VI. J Korean Med Sci. 

2017;32(5):868-72.

21. Leong DP, Teo KK, Rangarajan S, Lopez-Jaramillo P, Avezum A Jr., et 

al. Prognostic value of grip strength: findings from the Prospective Ur-

ban Rural Epidemiology (PURE) study. Lancet. 2015;386(9990):266-

73.

22. Sallinen J, Stenholm S, Rantanen T, Heliovaara M, Sainio P, et al. 

Hand-grip strength cut points to screen older persons at risk for mo-

bility limitation. J Am Geriatr Soc. 2010;58(9):1721-6.

23. Bohannon RW. Hand-grip dynamometry predicts future outcomes in 

aging adults. J Geriatr Phys Ther. 2008;31(1):3-10.

24. Kim SW, Lee HA, Cho EH. Low handgrip strength is associated with 

low bone mineral density and fragility fractures in postmenopausal 

healthy Korean women. J Korean Med Sci. 2012;27(7):744-7.

25. Shim J, Yoo HJ. Effects of handgrip strength on 10-year cardiovascular 

risk among the korean middle-aged population: the korea national 

health and nutrition examination survey 2014. Healthcare (Basel). 

2020;8(4):458.

26. Lee MR, Jung SM, Kim HS, Kim YB. Association of muscle strength 

with cardiovascular risk in korean adults: findings from the korea na-

tional health and nutrition examination survey (KNHANES) VI to 

VII (2014-2016). Medicine (Baltimore). 2018;97(47):e13240.

27. Cornwell A, Khodiguian N, Yoo EJ. Relevance of hand dominance to 

the bilateral deficit phenomenon. Eur J Appl Physiol. 2012;112(12): 

4163-72.

28. Coren S, Halpern DF. Left-handedness: a marker for decreased surviv-

al fitness. Psychol Bull. 1991;109(1):90-106.

29. Winder BRK, Nelson A, Baldwin J. Food and drink packaging: Who 

is complaining and who should be complaining. Applied Ergonomics. 

2002;33:433-8.

30. Taras JS, Behrman MJ, Degnan GG. Left-hand dominance and hand 

trauma. J Hand Surg Am. 1995;20(6):1043-6.


