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Abstract.	 [Purpose] The purpose of this study was to investigate the association between handgrip strength and 
mild cognitive impairment in elderly adults. [Subjects] Study participants included 2,982 adults (1,366 males and 
1,616 females), aged 65 years or older. [Methods] This population-based cross-sectional study used the baseline 
database from the Korean Longitudinal Study of Ageing. [Results] The odds ratio for mild cognitive impairment 
showed a significant linear decrease in relation to the quartile of handgrip strength, independent of potential co-
variates, in both men and women. Moreover, after excluding incident cases of mild cognitive impairment, the 
results showed that greater handgrip strength was associated with higher cognitive function scores in the elderly. 
[Conclusion] The findings presented here suggest that handgrip strength is associated with a risk of mild cognitive 
impairment in the Korean elderly. Moreover, greater handgrip strength is associated with higher cognitive function 
in cognitively normal elderly individuals.
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INTRODUCTION

A decline in cognitive function is observed in most 
elderly people. Population-based studies suggest that mild 
cognitive impairment (MCI), at a level below what would 
be diagnosed as dementia, is more prevalent (10–20%) than 
dementia (5–6%). Annually, 10–15% of elderly people with 
MCI progress to dementia, compared with 1–2% of elderly 
people who progress to dementia from normal cognitive 
function1, 2). MCI is also associated with functional impair-
ment and decreased quality of life, and is linked to early 
mortality3, 4). Thus, it is important to identify factors that 
may cause cognitive impairment.

Accumulating evidence suggests that higher levels of 
physical function are associated with preventing the reduc-
tions in cognitive function associated with aging4–6). Hand-
grip strength is easy and safe to evaluate in the elderly and 
is used as a measure of whole-body muscular strength. In 
addition, changes in muscle strength may represent age-re-
lated changes in biological vitality and physical function7, 8). 
Moreover, greater handgrip strength is associated with a 

lower risk of cardiovascular disease, all-cause and cardio-
vascular mortality, and physical function and frailty9, 10). 
Therefore, handgrip strength may be an effective index for 
the early detection of decreased cognitive function.

Previous studies have evaluated the association between 
physical function and cognitive function4, 5, 11, 12). However, 
data on the specific relationship between muscular strength 
and cognitive function are limited. Additionally, to the 
best of the authors’ knowledge, handgrip strength has not 
been reported as a potential predictor of MCI in the elderly 
Korean population. Thus, the purpose of this study was to 
investigate whether muscular strength, based on handgrip 
strength, is associated with the risk of MCI in the elderly Ko-
rean population. The association between handgrip strength 
and cognitive function scores in cognitively healthy elderly 
subjects was also investigated.

SUBJECTS AND METHODS

This cross-sectional study used the baseline database 
from the Korean Longitudinal Study of Ageing, a nationwide 
study of community-dwelling adults aged ≥45 years. A base-
line survey was conducted between August and December 
in 2006, using the Computer Assisted Personal Interviewing 
method, and 10,254 participants completed the interview. 
In the present study, data from 4,165 participants, aged 
≥65 years, were used. Participants who had missing data  
for handgrip strength (n=644) were excluded, as were those 
who had missing data for covariates (n=539). Therefore, a 
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total of 2,982 participants (1,366 males and 1,616 females) 
were analyzed in the present study. All participants provided 
written informed consent, and the survey protocol was ap-
proved by the Institutional Review Board of the Statistics 
Korea.

Cognitive function was measured using the Korea-Mini 
Mental Status Evaluation (K-MMSE). The K-MMSE 
comprises 11 questions in five areas of cognitive function 
(orientation, registration, attention and calculation, memory, 
and language)13, 14). Participants were divided into normal 
(≥24) and MCI (<24) groups based on their total K-MMSE 
score. Handgrip strength was measured twice to the nearest 
0.1 kg using a dynamometer, with the participant in a seated 
or standing position, their elbow by their side and flexed at a 
right angle, and their wrist in a neutral position. The average 
of the maximum values from the left and right hand for each 
participant were analyzed. To examine the effect of different 
levels of handgrip strength on the risk of MCI, participants 
were divided into quartiles of handgrip strength and sepa-
rated by sex (<25.0, 25.0–<29.0, 29.0–<32.5, and ≥32.5 kg 
for men, and <14.5, 14.5–<17.5, 17.5–<20.0, and ≥20.0 kg 
for women). Age, body mass index (BMI, kg/m2), education 
level, household income, occupational status, marital status, 
physical activity, number of chronic diseases, and activities 
of daily living (ADL) scores were included as potential 
covariates. Household income was recorded as a quartile 
of the overall population. Education level was classified 
as ≤middle school, high school, or ≥College, and alcohol 
consumption was categorized as never, ≤once a week, 2–3 
times/week, ≥4 times/week. BMI was calculated from body 
weight and height, and participants were classified into two 
groups (normal or obese) based on Korean Obesity Society 
values. The total number of chronic diseases was calcu-
lated based each participant’s self-reported disease history 
as follows: hypertension, diabetes mellitus, cardiovascular 
disease, cerebrovascular diseases, and cancer. The number 
of diseases was categorized as none, one disease, and two or 
more diseases.

Values are expressed as means ± standard deviation 
(SD) or as a percentage. All data were analyzed using SPSS 
(PASW Statistics 18 for Windows, IBM Inc., Chicago, IL, 
USA). P-values of <0.05 were considered statistically signif-
icant. Statistical significance levels for linearity in relation to 
levels of handgrip strength were evaluated using χ2 tests for 
trends or linear regression models. Logistic regression mod-
els were used to predict the risk of MCI from the levels of 
handgrip strength. All logistic regression models considered 
the following covariates: age, education level, household 
income, marital status, number of chronic diseases, physical 
activity, and ADL score.

RESULTS

The general demographic characteristics of the par-
ticipants are presented in Table 1. The mean age was 
71.7±5.4 years for male participants, and 72.6±6.1 years for 
female participants. Overall, 27.5% of males and 57.6% of 
females had MCI. The prevalence of MCI was significantly 
higher in women than in men (p<0.001). The characteristics 
of participants according to the quartile of handgrip strength 

for each gender are shown in Table 2. For both men and 
women, significant differences were found in age, ADL 
score, physical activity, and cognitive function scores. In 
addition, the frequency of MCI was significantly different 
across level of handgrip strength in both males (p<0.001) 
and females (p<0.001) (Table 2).

The results of logistic regression models of handgrip 
strength associated with the odds ratio (OR) for MCI, for 
each gender, are shown in Table 3. Levels of handgrip 
strength were significantly and linearly correlated with a 
reduced risk for MCI in both males and females. Results 
of generalized linear models comparing cognitive func-
tion score across the quartiles of handgrip strength in the 
elderly without MCI are shown in Table 4. Greater handgrip 
strength was found to be associated with a higher K-MMSE 
score, even in cognitively healthy elderly subjects (p<0.001, 
for both males and females).

DISCUSSION

In the present study, the association between handgrip 
strength and the risk of MCI in an elderly Korean population 
was determined. The findings presented here suggest that 
greater muscle strength, as estimated by handgrip strength, 
is significantly associated with a lower risk of MCI in both 
males and females, independent of chronic disease, ADL 
score, physical activity, and other potential covariates. 
Moreover, after excluding incident cases of MCI, the results 
showed that greater handgrip strength was associated with 
higher cognitive function scores, as measured using the 
K-MMSE. These findings suggest that reduced handgrip 
strength may be a risk factor for declines cognitive function, 
even in elderly people with normal cognitive function.

In the present study, the prevalence of MCI was approxi-
mately 50–60% lower in the highest quartile of handgrip 
strength compared with the lowest quartile. The results 
presented here are consistent with previous studies showing 
that reduced objectively measured muscle strength and sar-
copenia are associated with a risk of MCI15–17). For example, 
a community-based 3.5 year follow-up study reported that 
handgrip strength was linked to memory decline in the 
elderly18). In addition, another study reported that reduced 
handgrip strength was associated with an increased risk of 
Alzheimer’s disease in cognitively healthy elderly individu-
als6). Several factors could explain the association between 
handgrip strength and the risk of MCI. Handgrip strength is 
often used as an indicator of whole-body muscle strength. 
In addition, a change in muscle strength may represent an 
age-related change in biological vitality and physical func-
tion7, 8). Moreover, a high level of skeletal muscle strength 
is associated with a lower risk of frailty, cardiovascular 
disease, and all-cause and cardiovascular mortality9, 10). In 
addition, many studies have shown that a decline in physical 
function and chronic disease are both associated with cogni-
tive decline4, 11, 16). Overall, these studies provide a possible 
interpretation of the findings presented here showing an 
association between handgrip strength and the risk of MCI. 
Specifically, the decline of handgrip strength may represent 
an age-related change in physical function and frailty that 
is contributing to cognitive decline and increasing the risk 
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of MCI. However, the findings of the present study also 
show that handgrip strength is associated with the risk of 
MCI independent of the ADL scores. Changes in nervous 
system function associated with aging could explain this 
association19). Declining central nervous system function 
associate with age may be an important mechanism in the as-
sociation of handgrip strength with cognitive function in the 
elderly. Specifically, a slow reaction time is associated with 
cognitive function in the elderly20). Moreover, another study, 
based on data from a population-based 20 year follow-up, 
reported that longitudinal changes in grip strength were as-
sociated with changes in cognitive ability21). Thus, muscle 
strength might be an early marker of a decrease in nervous 
system function associated with aging, which is reflected in 
cognitive function.

Previous studies have described associations between 
muscle function or mass and cognitive function. The 
current results are consistent with several recent studies 
in which grip strength or sarcopenia, defined as a loss of 
skeletal muscle mass, was associated with a risk of MCI in 
elderly adults. However, information about the effect of grip 
strength on cognitive function in the cognitively healthy 

elderly population is lacking. Therefore, in the current study, 
the mean difference in cognitive function scores measured 
using K-MMSE in relation levels of handgrip strength was 
also determined, excluding incident cases of MCI. Higher 
means K-MMSE scores were significantly related to greater 
handgrip strength. These findings suggest that reduced grip 
strength may contribute to the process of cognitive decline 
with aging, even in cognitively healthy elderly. However, 
further longitudinal research on this potential association is 
necessary.

Some limitations of the present study must be acknowl-
edged. A major limitation was that it was not possible to 
infer causality the direction of the effect because of the 
cross-sectional design. Moreover, handgrip strength was 
assessed, but not physical performance or other muscle 
strength parameters that have been shown to predict cogni-
tive decline5, 11, 22). However, the present study included a 
large, randomly sampled dataset that may be considered as 
nationally representative of Korean adults, and the analyses 
controlled for important potential covariates. Thus, the cur-
rent findings can be generalized to the Korean population.

Handgrip strength is easy and safe to evaluate in the elder-

Table 1.  Participant characteristics (n=2,982)

Males (n=1,366) Females (n=1,616)
Age (years, mean ± SD) 71.7±5.4 72.6±6.1
Age group (%)

<75 years 73.3 66.7
≥75 years 26.7 33.3

Education (%)
≤Middle school 64.4 92.1
High school 21.9 6.2
≥College 13.7 1.7

Household income (%)
Low 22.0 27.3
Lower-middle 19.9 21.0
Upper-middle 32.4 27.2
High 25.6 24.6

Marital status (%)
Married (living together) 90.5 47.6
Separated/widowed/never married 9.5 52.4

Number of disease (%)
None 53.5 47.4
One disease 33.7 35.6
Two or more diseases 12.8 17.0

Physical activity (%)
<150 min/week 69.0 79.6
≥150 min/week 31.0 20.4

ADL (score, mean ± SD) 0.12±0.73 0.13±0.67
K-MMSE (score, mean ± SD) 24.8±4.4 21.2±6.1
Cognitive function (%)

Normal (K-MMSE ≥24) 72.5 42.5
MCI (K-MMSE <24) 27.5 57.6

Values are means ± SD or percentage. ADL: activities of daily living; K-MMSE: Korea-Mini 
Mental Status Evaluation; MCI: mild cognitive impairment
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ly. It is also used to represent whole-body muscular strength 
and it may be an effective index for the early detection of 
decreases in cognitive function. Recently, a randomized 
controlled trial showed that exercise intervention improved 

both physical and cognitive function in the elderly23). Hence, 
the findings of the present study are important from a public 
health perspective, particularly in strategies for designing 
interventions aimed at preventing cognitive impairment in 

Table 4.	Multivariable mean differences in cognitive function scores (K-MMSE) in relation to 
handgrip strength in participants without MCI (n=1,676)

Handgrip 
strength

Males (n=990) Females (n=686)
β-coefficients (95% CI) β-coefficients (95% CI)

Q1 0 (Reference) 0 (Reference)
Q2 0.403 (0.075 to 0.732)* 0.096 (–0.332 to 0.523)
Q3 0.318 (0.003 to 0.632)* 0.209 (–0.201 to 0.618)
Q4 0.638 (0.320 to 0.956)*** 0.676 (0.278 to 1.074)**

Values are mean differences (95% CI) adjusted for age, body mass index, education level, 
household income, occupation status, marital status, physical activity, number of chronic dis-
eases, and ADL score. *p<0.05, **p<0.01, ***p<0.001
ADL: activities of daily living; K-MMSE: Korea-Mini Mental Status Evaluation; MCI: mild 
cognitive impairment

Table 3.	Multivariable OR (95% CI) for the risk of MCI in relation to handgrip strength in elderly 
Korean subjects (n=2,982)

Handgrip 
strength

Males (n=1,366) Females (n=1,616)
No. of MCI/ 
participants OR (95% CI) No. of MCI/ 

participants OR (95% CI)

Q1 163/335 1.00 (Reference) 293/391 1.00 (Reference)
Q2 86/299 0.52 (0.37–0.74)*** 229/369 0.72 (0.52–1.00)*

Q3 68/354 0.38 (0.26–0.54)*** 189/376 0.50 (0.36–0.69)***

Q4 59/378 0.38 (0.25–0.57)*** 219/480 0.51 (0.36–0.72)***

Values are odds ratio (95% CI); adjusted for age, body mass index, education level, household in-
come, occupation status, marital status, physical activity, number of chronic diseases, and ADL score. 
*p<0.05, **p<0.01, ***p<0.001
ADL: activities of daily living; MCI: mild cognitive impairment

Table 2.	Participant characteristics according to the quartile of grip strength for each gender (n=2,982)

Handgrip strength p-value 
for 

trend
Q1 Q2 Q3 Q4

Males (n=1,366)
Age (mean ± SD) 74.4±6.0 72.2±5.2 71.0±4.9 69.4±4.0 ***

ADL score (mean ± SD) 0.34±1.3 0.07±0.5 0.05±0.5 0.02±0.3 ***

Chronic disease (two or more, %) 16.7 13.4 12.4 9.3 *

Physical activity (≥150 min/week, %) 19.1 27.1 35.9 40.2 ***

K-MMSE (mean ± SD) 22.6±5.2 24.7±4.5 25.6±3.5 26.2±3.5 ***

MCI (K-MMSE <24, %) 48.7 28.8 18.9 15.5 ***

Females (n=1,616)
Age (mean ± SD) 75.6±6.7 73.5±6.2 71.3±5.1 69.9±4.5 ***

ADL score (mean ± SD) 0.23±0.87 0.16±0.78 0.07±0.52 0.04±0.30 ***

Chronic disease (two or more, %) 17.9 20.1 16.2 14.4
Physical activity (≥150 min/week, %) 12.5 21.4 22.9 24.0 ***

K-MMSE (mean ± SD) 18.3±6.6 21.0±5.7 22.5±5.4 23.2±5.5 ***

MCI (K-MMSE <24, %) 74.9 61.8 48.5 44.4 ***

Values are means ± SD or percentage. ADL: activities of daily living; K-MMSE: Korea-Mini Mental Status Evaluation; MCI: 
mild cognitive impairment. *p<0.05, **p<0.01, ***p<0.001
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the Korean population24, 25).
In conclusion, the current study found that handgrip 

strength was strongly associated with the risk of MCI in 
a Korean elderly population. Moreover, greater handgrip 
strength was associated with higher cognitive function in 
cognitively normal elderly subjects. Further investigation of 
the prospective association between handgrip strength and 
cognitive function is warranted.
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