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Associations between Sleep Duration and Serum Vitamin D Level in Korean Women

Jiwon Kim, Woojin Lee, Hyukjung Kweon*, Eunjung Oh, Ahleum Ahn, Jisun Lee, Jaekyung Choi, Dongyung Cho

Department of Family Medicine, Konkuk University School of Medicine, Seoul, Korea

Background: Vitamin D deficiency and sleep disturbance are common problems in Korean women. The objective of this study was to investigate the
association between self-reported sleep duration and serum vitamin D level in Korean women.

Methods: A cross-sectional data analysis was performed by using data from the 2013 Korean National Health and Nutrition Examination Survey. The
confounding variables were serum 25-hydroxy vitamin D level, age, sex, body mass index, smoking history, alcohol consumption, menopausal
status, depressive mood, self-reported daily sleep duration, physical activity, and daily sitting hours. Self-reported daily sleep duration was divided
into four groups as follows; Q1 (<4 hours), Q2 (5-6 hours), Q3 (7-8 hours), and Q4 (=9 hours).

Results: The mean serum vitamin D levels of the subjects in the Q1, Q2, Q3, and Q4 groups were 12.96, 16.21, 15.50, and 15.72 ng/mL, respectively.In a
multivariate linear regression analysis, the subjects in the Q2 (B=3.547, 95% confidence interval [Cl]=1.655-5.438), Q3 (B=3.221, 95% C|=1.428-
5.013),and Q4 groups (B=2.910, 95% Cl=0.422-5.399) had significantly higher serum vitamin D levels than the subjects in the Q1 group.

Conclusion: Shorter sleep duration (<4 hours) may be associated with lower vitamin D levels in Korean women.
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Table 1. Demographic characteristics of the study population

Sleep duration (h)

Variable
<4(Q1) 5-6 (Q2) 7-8 (Q3) >9 (Q4) P-value”
Number (unweighted) 25 294 366 74
Proportion (%) 33 387 482 97
Age (y) 52.94+2 31 43.09+0.55 39.85+0.53 42.76£1.50 <0.001
Body mass index (kg/m?) 23.23+0.41 22.89+0.13 22.34+0.12 22.85+0.34 0.794
Menopause (%)
No 455 69.4 80.9 85.7 <0.001
Yes 54.5 30.6 19.1 143
Smoking status (%)
Nonsmoker 86.2 91.6 96.3 86.5 <0.001
Smoker 13.8 84 3.7 135
Alcohol intake (%)
No 492 28.0 26.5 288 <0.001
<1 time/mo 147 22.8 246 254
2-3 times/mo 215 65.0 39.0 30.7
2-3 times/wk 92 1.2 85 94
>4 times/wk 54 29 14 56
Depression (%)
No 915 97.7 98.9 96.5 <0.001
Yes 85 23 1.1 35
Physical activity (%)
Walking
No 709 624 64.6 77.6 0.007
Yes 29.1 376 354 224
Strength exercise
No 80.5 80.7 785 50.0 <0.001
Yes 19.5 19.3 215 50.0
Flexibility exercise
No 482 729 416 38.7 0.539
Yes 518 57.1 58.4 61.3
Sitting time per day (h) 5.21+0.45 5.9810.14 5.99+0.12 5.82+0.32 0.438
Vitamin D level (ng/mL) 12.96+0.83 16.21+0.43 15.50+0.47 15.72+0.81
<20 90.5 76.6 83.5 713 0.026
>20 95 234 16.5 287
Values are presented as number only, weighted percentage only, or meantstandard error.
*By Student t-test or chi-square test.
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duration. Analysis of variance was used to compare mean serum vita-
min D levels. The error bars represent the standard error of the mean.
Daily sleep duration was determined using a self-reported survey.
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Table 2. Linear regression analysis using vitamin D level as a dependent variable

' Unadjusted Adjusted
Variable
B (95% Cl) P-value B (95% Cl) P-value

Age 0.100 (0.064-0.136) <0.001 0.048 (-0.006-0.103) 0.083
Body mass index 0.017 (-0.111-0.145) 0.794 -0.073 (-0.187-0.041) 0.207
Menopause (yes) 3.473 (2.120-4.825) <0.001 2.458 (0.541-4.374) 0.012
Smoking (smoker) -1.897 (-3.357--0.437) 0.011 -1.543 (-2.973--0.113) 0.035
Alcohol consumption (reference no)

<1 time/mo 0.433 (-0.868-1.735) 0.512 0.551 (-0.769-1.871) 0.411

2-3 times/mo -0.685 (-2.089-0.719) 0.337 0.005 (-1.433-1.443) 0.994

2-3 times/wk 0.441 (-1.622-2.504) 0.674 1.486 (-0.469-3.441) 0.135

>4 times/wk -0.003 (-2.151-2.144) 0.997 1.119 (-1.062-3.300) 0.312
Depression (yes) 1.040 (-1.561-3.640) 0.431 0.630 (-2.061-3.322) 0.644
Walking (yes) -0.579 (-1.563-0.405) 0.247 -0.542 (-1.548-0.463) 0.288
Strength exercise (yes) 0.526 (-0.592-1.645) 0.354 0.145 (-1.102-1.391) 0.819
Flexibility exercise (yes) 0.576 (-0.317-1.468) 0.204 0.486 (-0.511-1.483) 0.337
Sitting time per day (h) -0.054 (-0.193-0.084) 0.438 0.025 (-0.104-0.154) 0.705
Sleep duration (reference <4 h)

5-6h 3.250 (1.467-5.033) <0.001 3.547 (1.655-5.438) <0.001

7-8h 2.540 (0.851-4.229) 0.003 3.221(1.428-5.013) 0.001

>9h 2.757 (0.390-5.125) 0.023 2.910 (0.422-5.399) 0.022

(I, confidence interval.
*Regression coefficient.
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