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The Association of Relative Handgrip Strength with Type 2
Diabetes among Koreans Aged 20 Years or More

Eun Young Choi

Department of Family Medicine, Dankook Univeristy Hospital, Dankook University College of Medicine,
Cheonan, Korea

Background: Handgrip strength is a simple, convenient and economic tool measuring the muscle strength. A
few studies investigated the relationship between diabetes and handgrip strength but the results are conflicting.
This study investigated the association of handgrip strength with diabetes among the adult Koreans.
Methods: This cross-sectional study analyzed data from participants aged 20 years or more (n=8,082) who
measured height, weight, handgrip strength and fasting blood glucose in the 2014-2015 Korea National Health
and Nutrition Examination Survey. Relative handgrip strength (RHGS) was defined as the sum of the greatest
handgrip strengths in both hands divided by body mass index. To investigate the association of diabetes with
handgrip strength, complex sample multivariate logistic regression analyses were done after adjusting for soci-
oeconomic (age, sex, education), lifestyle (smoking, alcohol drinking, physical activity, obesity) and comorbid
(chronic obstructive pulmonary disease, stroke, coronary artery disease, arthritis) variables. Stratified analysis
were done according to socioeconomic and lifestyle variables.

Resullts: The prevalence of diabetes was 8.3% (standard error, 0.4). After adjusting for socioeconomic, lifestyle,
and comorbid variables, the risk of diabetes increased according to the decrease in sex-specific quartile of
RHGS (Pirena<0.001). Individuals with lower RHGS (per 1 standard deviation decrease) had higher odds of dia-
betes (adjusted odds ratio, 1.6; 95% confidence interval, 1.3-2.0). Furthermore, lower RHGS was associated
with higher odds for diabetes throughout the strata of socioeconomic and lifestyle variables.

Conclusions: This population-based, nationally representative study suggests that lower RHGS is associated
with the increased risk of diabetes regardless of socioeconomic and lifestyle variables.
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Table 1. Characteristics of participants according to the sex-specific relative handgrip strength quartile (lowest vs. those with

higher)

Total Lowest sex—spe.cific RHGS  Second to fourth se).(—specific P

quartile RHGS quartile

Unweighted sample size 8,082 2,020 6,062
Weighted sample size 29,513,891 5,944,570 23,569,321
Age,y 49.3+0.4 55.3+0.6 43.2+0.3 <0.001
BMI, kg/m2 24.7+0.1 26.3+0.1 23.2+0.1 <0.001
Dominant HGS, kg 31.8+0.1 27.3+0.3 36.3+0.2 <0.001
Absolute HGS, kg 61.8+0.3 53.0+0.5 70.6+0.3 <0.001
Relative HGS 2.5+0.01 2.0+0.02 3.1+0.01 <0.001
Age (>60y), % 19.9+0.6 45.7+1.6 13.4+0.5 <0.001
BMI (>25 kg/mz), Y% 32.6+0.6 61.5+1.3 25.4+0.6 <0.001
Sex (male) 51.2+0.6 49.4+1.3 51.6+0.7 0.175
Education (>university), % 39.3+1.0 27.3%1.5 42.4+1.0 <0.001
Current smoking (yes), % 22.4+0.6 16.4£1.0 23.9+0.7 <0.001
Monthly drinking® (yes), % 65.9+0.6 59.0+1.4 67.4£0.7 <0.001
Regular physical activity” (yes) 54.4+0.8 45.4+1.5 56.6+0.8 <0.001
COPD, % 0.8+0.1 0.9+0.3 0.8+0.1 0.662
Stroke, % 1.3+0.1 3.4+0.4 0.7+0.1 <0.001
Coronary artery disease, % 1.5+0.1 3.5+0.4 1.0+0.1 <0.001
Arthritis, % 8.2+0.4 19.6+1.2 5.3+0.3 <0.001
Diabetes, % 8.9+0.4 18.5+1.0 6.4+0.3 <0.001

Abbreviations: BMI, body mass index; COPD, chronic obstructive pulmonary disease; HGS, handgrip strength; RHGS, relative handgrip

strength.

Values are represented as weighted means or weighted proportions with standard error for continuous or for categorical variables

P using complex sample cross-tab analysis or linear regression analysis.

*Defined as those consummg alcohol more than once per month in the past year.
"Defined as those engaging in moderate-intensity physical activity at least 150 minutes per week, or high-intensity physical activity for 75 mi-
nutes or combination of both (1min of high-intensity physical activity equaled 2 minutes of moderate-intensity activity).
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Table 2. Odds ratios for diabetes mellitus with the change in relative handgrip strength and the sex-specific relative handgrip

strength quartiles

Sex-specific RHGS quartiles

1 SD decrease of RHGS - - Prrend

Lowest Second Third Highest
Age and sex-adjusted 2.0(1.8-2.3) 47 (3.4-6.5) 2.8 (2.0-4.0) 2.6 (1.8-3.7) 1.0 <0.001
Model T 1.8 (1.5-2.3) 3.4(23-5.2) 2.1 (1.4-3.3) 2.1 (1.4-3.3) 1.0 <0.001
Model II 1.6 (1.3-2.0) 2.7 (1.8-4.3) 1.9 (1.2-2.9) 1.9 (1.3-2.8) 1.0 <0.001

Abbreviations: SD, standard deviation; RHGS, relative handgrip strength.

Values are represented as odds ratio (95% confidence interval).
P by complex sample logistic regression model after adjusting age group, sex, education, physical activity, alcohol use, smoking status, co-
morbidity (chronic obstructive pulmonary disease, stroke, coronary artery disease, arthritis) in model I; confounding factors in model I and

obesity in Model II.

Table 3. Odds ratios for diabetes mellitus with the change in relative handgrip strength and the sex-specific relative handgrip
strength quartiles according to demographic characteristics and health behaviors

1 SD decrease of

Sex-specific RHGS quartiles

RHGS Lowest Second Third Highest Preca

Sex”

Men 1.6 (1.3-2.0) 27(1.6-46)  18(113.1)  1.8(1.1-2.9) 1.0 0.001

Women 1.9 (1.2-2.9) 31(16-64) 21 (L1-41)  22(1.2-4.3) 1.0 0.007
Ageb, y

<60 1.9 (1.5-2.6) 31(1.7-55) 21(1.2-3.7)  2.0(1.2-3.4) 1.0 <0.001

>60 1.4 (1.1-1.7) 18(1.0-3.0)  11(06-19)  1.3(0.7-2.2) 1.0 0.012
BMIS, kg/m’

<25 1.6 (1.2-2.1) 26(15-43)  2.0(12-32)  1.7(1.1-2.6) 1.0 <0.001

>25 1.7 (1.2-2.3) 2.4 (0.9-6.4) 1.3 (0.5-3.5) 1.8 (0.7-4.9) 1.0 0.032
Education

<University 15 (1.2-1.8) 25(1.5-41)  1.9(12-3.1)  2.0(1.2-3.1) 1.0 0.001

>University 22 (1.4-3.8) 35(1457) 24(1.537) 2.1(1.3-33) 1.0 0.005
Current smoking*

No 1.4 (1.2-1.8) 25(15-41)  19(1.2-3.1)  2.0(1.2-3.1) 1.0 0.001

Yes 22(1.5-3.3) 3.9(1.8-82)  13(0.6-27) 1.6 (0.8-3.3) 1.0 0.002
Monthly drinking’

No 1.6 (1.2-2.2) 3.9(1.9-8.0)  24(1.2-49)  4.1(2.0-8.4) 1.0 0.010

Yes 1.7 (1.3-2.1) 25(15-42) 17(1.0-28)  13(0.8-2.1) 1.0 <0.001
Regular physical activity®

No 1.6 (1.2-2.1) 21(1235) 12(07-20)  1.4(0.8-2.2) 1.0 0.012

Yes 1.7 (1.3-2.2) 34 (1.7-66)  2.8(1456)  2.6(1.4-4.9) 1.0 0.001

Abbreviations: SD, standard deviation; RHGS, relative handgrip strength.

*Values are represented as odds ratio (95% confidence interval) after adjusting for confounding factors (age group, sex, education, physical ac-

t1v1ty, alcohol use, smoking status, obesity, COPD, stroke, coronary artery disease, arthritis) except for sex.

®All confounding factors except for age group usmg complex logistic regressmn model.
All confounding factors except for obesity usmg complex logistic regresswn model.
4All confounding factors except for education usmg complex logistic regressmn model.
°All confounding factors except for smoking using complex logistic regression model.
‘All confounding factors except for alcohol drinking usmg complex logistic regresswn model.
#All confounding factors except for physical activity using complex logistic regression model.
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