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Relationship between Grip Strength, Skeletal Muscle Mass, and Nutrition
Quotient among University Students in the Chungbuk Region
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Major of Food and Nutrition, Korea National University of Transportation, Jeungpyeong 27909, Korea

ABSTRACT

The purpose of this study is to analyze the relationship between muscle health and nutritional status among university students.
A total of 103 male and female (53 males, 50 females) from university located in the Chungbuk. The study involved question-
naire surveys, grip strength (GS) measurements, skeletal muscle mass, and nutritional status analysis using the Adult Nutrition
Quotient (NQ-A). Using the median value of GS, participants were categorized into low grip strength group (LGSG) (below 46.8
kg for males, 26.5 kg for females) and high grip strength group (HGSG) (above the median). In the HGSG, weight (p=0.0045),
body mass index (p=0.0010), and skeletal muscle index (p=0.0064) were significantly higher compared to the LGSG.
Furthermore, the HGSG showed significantly higher scores in the diversity (p=0.0218) and dietary behavior (p=0.0148). The total
NQ-A score also exhibited a significant inter-group difference, with the LGSG scoring 41.11 points and the HGSG scoring 45.93
points (p=0.0058). Correlation analysis between GS and NQ-A demonstrated positive correlations with balance (+=0.3057), dietary
behavior (7=0.3224), and total NQ-A scores (+=0.2979) (p<0.01). Our results could serve as basic data for nutritional education
aimed at promoting muscle health and balanced dietary behaviors among university students.
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Table 1. General characteristics of subjects according to the grip strength
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Grip strength

p value?
<50 percentile” (n=52) >50 percentile” (n=51)
Age (yrs) 20.73£1.77 20.33+1.89 0.2740
Sex
Male 27(51.92) 26(50.98)
0.9238
Female 25(48.08) 25(49.02)
Residence type
Home 3(6.00) 8(15.69)
Dormitory 26(52.00) 29(56.86) 0.1476
Self-boarding 21(42.00) 14(27.45)
Smoking status
Current smoking 10(19.23) 7(13.73)
Sometimes smoking 4(7.69) 4(7.84)
0.9472%
Past smoking 3(5.77) 3(5.88)
Non-smoking 35(67.31) 37(72.55)
Frequency of drinking
<1 time/month 12(23.08) 12(23.53)
2~4 time/month 26(50.00) 27(52.94) 0.9217
=2 times/week 14(26.92) 12(23.53)
Consumption of dietary supplements
Yes 17(32.69) 16(31.37)
0.8859
No 35(67.31) 35(68.63)

Mean+Standard deviation or n (%).

D Cut-off point: Male 46.8 kg, Female 26.5 kg.

? Calculated from chi-square test or Student’s #-test.
? Calculated from Fisher’s exact test.
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Table 2. Anthropometric indicator, body composition and grip strength of subjects according to the grip

strength
Grip strength
p value?
<50 percentile” (n=52) >50 percentile” (n=51)

Height (cm) 167.78+8.75 170.16+8.38 0.1619
Weight (kg) 61.16+10.70 67.92+13.49 0.0045
Body mass index (kg/m?) 21.57+£2.24 23.54+3.46 0.0010
Obesity degree

Underweight 2(3.85) 1(1.96) 0.0085%

Normal 36(69.23) 22(43.14)

Overweight 8(15.38) 9(17.65)

Obesity 6(11.54) 19(37.25)
Percent body fat (%) 21.66+8.14 21.68+9.54 0.9879
Skeletal muscle mass index (kg/m?) 6.98+1.13 7.64+1.29 0.0064
Grip strength (kg) 32.93+9.96 41.22+12.19 0.0003

Mean+Standard deviation or n (%).

D Cut-off point: Male 46.8 kg, Female 26.5 kg.

? Calculated from chi-square test or Student’s z-test.
» Calculated from Fisher’s exact test.
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Table 3. Nutrition quotient-A (NQ-A) scores of subjects according to the grip strength

Grip strength

p value?
<50 percentile” (n=52) >50 percentile” (n=51)
Balance
Score 20.45+11.10 24.10+10.34 0.0878
Distribution Lower 36(69.23) 33(64.71) 0.7519%
Middle 16(30.77) 17(33.33)
Upper 0(0.00) 1(1.96)
Diversity
Score 36.22+12.84 42.29+13.61 0.0218
Distribution Lower 39(75.00) 33(64.71) 0.2841%
Middle 13(25.00) 16(31.37)
Upper 0(0.00) 2(3.92)
Moderation
Score 59.62+14.86 62.73+13.84 0.2708
Distribution Lower 20(38.46) 17(33.33) 0.6235
Middle 27(51.92) 26(50.98)
Upper 5(9.62) 8(15.69)
Dietary behavior
Score 45.28+14.52 52.59+15.37 0.0148
Distribution Lower 14(26.92) 6(11.76) 0.0739
Middle 26(50.00) 25(49.02)
Upper 12(23.08) 20(39.22)
Total
Score 41.11+8.64 45.93+8.68 0.0058
Distribution Lower 39(75.00) 26(50.98) 0.0399%
Middle 11(21.15) 22(43.14)
Upper 2(3.85) 3(5.88)

Mean+Standard deviation or n (%).

D Cut-off point: Male 46.8 kg, Female 26.5 kg.

? Calculated from chi-square test or Student’s z-test.
» Calculated from Fisher’s exact test.
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Table 4. Partial correlation among anthropometric indicator, body composition indicator, grip strength and
nutrition quotient-A (NQ-A) scores of subjects, adjusted for sex, age and weight

Grip strength

Percent body fat Skeletal muscle mass index

Grip strength 1.0000
Percent body fat —0.0324
Skeletal muscle mass index 0.5921""D
Balance score 0.3057"
Diversity score 0.1200
Moderation score 0.1158
Dietary behavior score 0.3224™
Total NQ-A score 0.2979"

1.0000 -
0.1732 1.0000
0.0895 0.2349"

—0.1033 0.1032
0.1064 0.0318

—0.1196 0.3014"

—0.0004 0.2245"

" Significant difference as determined by Pearson’s correlation coefficient (7).

¥ p<0.05, " p<0.01, 7" p<0.001.
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