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Relationship between Sleep Time and Hand Grip Strength on

Weekday and Weekend
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Background: This study aimed to evaluate the association between sleep duration and handgrip strength
(HGS) with the consideration for sex and age groups.

Methods: Among 10,783 individuals of the Korea National Health and Nutrition Examination Survey
2016-2017, the associations of weekend and weekdays sleep duration with HGS were analyzed using logistic
regression analysis after adjusting for income, education, smoking-alcohol use, weight status, presence of met-
abolic syndrome and chronic iliness according to sex and age (19-40, 41-60, >61).

Results: With respect to the weekdays sleep duration, the odds ratios for low HGS in men and women aged
=61 years with >8 hours sleep duration were 1.8 and 1.7, while the odds ratio (OR) was 1.4 in women aged
=61 years with <6 hours compared to reference group. With respect to the weekend sleep duration, the ORs
for low HGS in men 41-60 years with 7-8 hours or >8 hours sleep were 2.7 and 4.9, while the OR in men >61
years with >8 hours sleep was 2.1. In women, the OR was 1.5 for those 19-40 years with >8 hours sleep dura-
tion; 1.4, 1.4, and 2.0 for those >61 years with <6 hours sleep, 7-8 hours sleep, and >8 hours sleep.
Conclusions: Higher risk for low HGS was associated with >8 hours sleep duration in weekdays and weekend
in older men and women, <6 hours sleep duration in weekdays or weekend in older women, and >8 hours
weekend sleep duration in younger men and women.
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Table 1. Comparison of characteristics between a group with low handgrip strength and a group with normal handgrip strength

according to age groups

19-40 years (n=3,315)

41-60 years (n=4,072)

>61 years (n=3,396)

Normal

Normal P Low Normal

Low(=279) (3036 F  Low®=3%)  5o1g) (=1175)  m=2201)
Sleep wd, h 82:15 80:1.4  0.020 76413 75:1.4 0083 75+1.8 72¢14 <0001
Sleep wk, h 7415 71613 <0.001 6.9+1.3 68+12 0027 73417 70813 <0.001
Women 243(87.1) 1,592 (52.4) <0.001 305 (86.4) 2,010 (54.0) <0.001 872 (74.2) 988 (44.5) <0.001
Income Low 132(47.8) 1,522 (502) 0.241 146 (415) 1,925 (51.8) <0.001 1,183 (53.5) 532 (45.5) <0.001
Education <high 14(.0)  70(23) 0009 108(30.6) 694 (18.7) <0.001 976 (83.4) 1,381 (62.3) <0.001
BMI 225 kg/m’ 50(17.9) 945 (31.1) <0.001 102(289) 1,371 (36.9) 0.002 411(35.0)  870(39.2)  0.009
Regular PA 131 (47.1) 1,648 (543) 0013 149 (42.5) 1,723 (46.4)  0.089 260(22.4) 860 (38.8) <0.001
Current smoker 19(6.8)  755(24.9) <0.001 33(94)  771(208) <0.001 80(6.9)  288(13.0) <0.001

Alcohol user 157 (56.3) 2,101 (69.2) <0.001
Tllness 103.6)  165(54)  0.115
MetS 17 (64)  419(142) <0.001

134 (38.1) 2,207 (59.4) <0.001
151 (42.8) 1,379 (37.1)  0.021
111 (32.6) 1,170(32.2)  0.447

285 (24.5) 1,031 (46.5) <0.001
1,002 (85.3) 1,714 (77.2) <0.001
657 (60.6) 1,135 (53.0) <0.001

Values are presented as mean+standard deviation or number (%).

Abbreviations: BMI, body mass index; high, high school; MetS, metabolic syndrome; PA, physical activity; Wd, weekday; wk, weekend.

*Using chi-square test or ¢-test.
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Figure 1. Scatter plots between sleep duration (weekdays and weekend) and handgrip strength according to age groups in each sex.

Table 2. The associations of weekday sleep duration with low handgrip strength according to age groups and sex

19-40 years 41-60 years >61 years
Crude Adjusted® Crude Adjusted® Crude Adjusted®

Men

<6h 1.6 (0.4-5.7) 1.5 (0.4-5.6) 2.6 (0.9-7.3) 2.0(0.7-5.7) 0.8 (0.5-1.3) 0.8 (0.5-1.2)

6to<7h 1.0 1.0 1.0 1.0 1.0 1.0

7t0<8h 1.6 (0.5-4.6) 1.6 (0.5-4.7) 2.3 (0.8-6.1) 2.1 (0.8-5.8) 1.2 (0.8-17) 1.1(0.7-1.7)

>8h 1.4 (0.5-4.2) 1.5 (0.5-4.3) 3.2(1.3-8.2) 2.5 (0.9-6.7) 2.1 (1.5-2.9) 1.8 (1.2-2.6)
Women

<6h 1.0 (0.5-1.8) 1.2 (0.6-2.1) 0.9 (0.6-1.3) 0.8 (0.6-1.3) 14 (1.1-17) 1.4 (1.1-1.8)

6to<7h 1.0 1.0 1.0 1.0 1.0 1.0

7to<8h 0.7 (0.5-1.1) 0.7 (0.5-1.2) 1.1 (0.8-1.6) 1.2 (0.8-1.7) 1.2 (0.9-1.6) 1.2 (0.9-1.5)

>8 h 1.2 (0.8-1.8) 1.2 (0.8-1.8) 1.1 (0.8-1.6) 1.2 (0.8-1.7) 1.9 (1.5-2.5) 1.7 (1.3-2.3)

Values are presented as odds ratio (95% confidence interval).
“After adjusting for income, education, smoking status, physical activity, alcohol use, obesity, metabolic syndrome, and chronic illness using
logistic regression analysis.
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Table 3. The associations of weekend sleep duration with low handgrip strength according to age groups and sex

19-40 years 41-60 years >61 years
Crude Adjusted” Crude Adjusted” Crude Adjusted”

Men

<6h 1.6 (0.4-5.7) 1.7 (0.6-4.3) 2.6 (0.9-7.3) 2.3(0.9-5.8) 0.8 (0.5-1.3) 0.7 (0.5-1.2)

6to<7h 1.0 1.0 1.0 1.0 1.0 1.0

7to<8h 1.6 (0.5-4.6) 1.4 (0.5-3.7) 2.3 (0.8-6.1) 2.7 (1.1-6.9) 1.2 (0.8-1.7) 1.0 (0.7-1.5)

>8 h 1.4 (0.5-4.2) 1.7 (0.5-5.2) 3.2(1.2-8.1) 4.9 (1.9-13.2) 2.0 (1.4-2.9) 2.1(1.4-3.0)
Women

<6h 1.0 (0.5-1.8) 1.1 (0.7-1.6) 0.9 (0.6-1.3) 0.7 (0.5-1.0) 1.3 (1.0-1.7) 1.4 (1.1-1.8)

6t0<7h 1.0 1.0 1.0 1.0 1.0 1.0

7t0<8h 0.7 (0.5-1.1) 1.2 (0.8-1.8) 1.1 (0.8-1.6) 0.7 (0.5-1.0) 1.2 (0.9-1.6) 1.4 (1.1-1.8)

>8 h 1.2 (0.8-1.8) 1.5(1.0-2.2) 1.1 (0.8-1.6) 0.9 (0.6-1.5) 1.9 (1.4-2.5) 2.0(1.5-2.7)

Values are presented as odds ratio (95% confidence interval).
*After adjusting for income, education, smoking status, physical activity, alcohol use, obesity, metabolic syndrome, and chronic illness using
logistic regression analysis.
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