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Association between High-Density Lipoprotein Cholesterol and
Vitamin D Levels in Adult Men in the Fifth Korea National
Health and Nutrition Examination Survey

In Kyung Jung

Department of Beauty Art, Honam University, Gwangju, Korea

Background: Patients with metabolic syndrome had low high-density lipoprotein cholesterol (HDL-C) levels.
Moreover, vitamin D deficiency is also related to metabolic syndrome. This study aimed to investigate the asso-
ciation between vitamin D and HDL-C levels.

Methods: To determine the association between HDL-C and vitamin D levels, 5,537 males who had no missing
values were systematically selected from the fifth Korea National Health and Nutrition Examination Survey.
Then, the association was investigated by a multivariable logistic regression analysis after adjusting for the ef-
fects of confounding factors on vitamin D and HDL-C levels, such as age, body mass index (BMI), sociodemo-
graphic factors, and lifestyle factors.

Results: In Korean men aged >20 years, the mean vitamin D and HDL-C levels were 18.3£0.2 ng/mL and
46.8+0.2 mg/dL, respectively. Moreover, the prevalence of low HDL-C levels was 29.2+0.8%. After adjusting for
age, BMI, sociodemographic factors, and lifestyle factors, the risk of low HDL-C levels in the lowest quartile of
vitamin D level was 1.296 (95% confidence interval [Cl], 1.035-1.623) times higher and that in the second quar-
tile of vitamin D level was 1.354 (95% ClI, 1.086-1.690) times higher than that in the third quartile of vitamin D
level (P<0.05).

Conclusions: The risk of low HDL-C levels is associated with vitamin D level after adjustment for age, BMI, soci-
odemographic factors, and lifestyle factors.
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Table 1. General characteristics of study subjects (n=5,537)
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Characteristic Mean+SE* 95% CI*
Age, years 45.4+0.3 44.8-45.9
Height, cm 170.8+0.1 170.6-171.1
Weight, kg 70.7+0.2 70.3-71.2
Body mass index, kg/m’ 24.2+0.1 24.1-24.3
HDL-C, mg/dL 46.8+0.2 46.3-47.2
25(OH)D, ng/mL 18.3+0.2 18.0-18.6

Abbreviations: 25(OH)D, 25-hydroxyvitamin D; CI, confidence interval; HDL-C, high-density lipoprotein cholesterol; SE, standard error.

*Calculated by complex sample descriptive statistics.
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Table 2. Frequency analysis of study subjects (n=5,537)"

Characteristic Unweighted number Mean+SE (95% CI)
HDL-C, mg/dL
<40 1,685 29.2+0.8 (27.4-30.6)
>40 3,852 71.0+0.8 (69.4-72.6)
25(OH)D, ng/mL
<13 969 19.4+0.8 (17.8-21.2)
13 to <17 1,207 22.9+0.8 (21.3-24.5)
17 to <21 1,508 26.9+0.8 (25.3-28.6)
>21 1,853 30.8+1.1 (28.6-33.0)
Body mass index, kg/m”
<185 145 25+0.3 (2.0-3.1)
18.5 to <25 3,414 60.2+0.8 (58.4-61.8)
>25 1,978 37.3+0.9 (35.7-39.0)
Region
Urban 4,366 80.2+1.7 (76.6-83.4)
Rural 1,171 19.8+1.7 (16.6-23.4)
Housing
General house 2,965 67.8+0.9 (66.1-69.4)
Apartment 2,572 32.2+0.9 (30.6-33.9)
Household income
Low 955 13.5+0.6 (12.4-14.8)
Low-mid 1,423 26.4+0.9 (24.7-28.1)
Mid-high 1,581 30.9+0.8 (29.3-32.5)
High 1,578 29.2+0.9 (27.4-31.1)
Education
Elementary school 975 12.4£0.6 (11.3-13.6)
Middle school 665 10.7£0.5 (9.7-11.8)
High school 1,986 41.3+0.9 (39.6-43.0)
College and higher 1,911 35.5+0.9 (33.8-37.3)
Occupation
Administrator and specialist 898 17.2+0.7 (15.9-18.6)
Clerks 597 11.1+0.5 (10.1-12.1)
Service workers and marketers 630 13.7+0.7 (12.4-15.1)
Agriculture, forestry, and fishery 600 8.6+0.9 (7.0-10.4)
Engineers, technicians, and assemblers 1,107 23.4+0.8 (21.8-25.1)
Manual laborers 437 7.5+0.4 (6.6— 8.4)
Homemakers and students 1,268 18.6x0.7 (17.2-20.1)
Physical activity
None 4347 77.240.7 (75.7-78.6)
Moderate 275 4.9+0.4 (4.2-5.7)
High 915 18.0+0.7 (16.7-19.3)
Smoking status
Present 2,786 57.9+0.8 (56.2-59.5)
Past/none 2,751 42.1+0.8 (40.5-43.8)
Alcohol (AUDIT score)
Normal (0-7) 2,463 39.7+0.8 (38.1-41.3)
Hazardous (8-16) 1,805 34.8+0.8 (33.3-36.4)
Harmful (>16) 1,269 25.5+0.8 (24.0-27.1)

Abbreviations: 25(OH)D, 25-hydroxyvitamin D; AUDIT, Alcohol Use Disorders Identification Test; CI, confidence interval; HDL-C,
high-density lipoprotein cholesterol; SE, standard error.
*Calculated by complex sample frequency analysis.
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Table 3. The possible characteristics associated with high-density lipoprotein cholesterol and 25-hydroxyvitamin D levels

HDL-C, mg/dL*

25(OH)D, ng/mL*

Characteristic N b b
Mean=+SE (95% CI) P Mean+SE (95% CI) P
Total 5,537 46.8+0.2 (46.3-47.2) <0.001 18.3+0.16 (18.0-18.6) <0.001
Body mass index, kg/m’
<18.5 145 53.4+1.4 (50.8-56.1) <0.001 17.4+0.8 (15.8-19.1) 0.286
18.5to < 25.0 3,414 48.4+0.3 (43.1-44.1) 18.4+0.2 (18.1-18.8)
>25.0 1,978 43.6+0.3 (47.9-48.9) 18.2+0.2 (17.8-18.6)
Region
Urban 4366 46.7+0.2 (46.3-47.1) 0.625 17.7+0.2 (17.4-18.0) <0.001
Rural 1,171 47.0£0.5 (46.0-47.9) 20.8+0.4 (20.0-21.7)
Residence
General house 2,965 46.8+0.3 (46.2-47.3) 0.812 18.7+0.2 (18.3-19.1) <0.001
Apartment 2,572 46.7£0.3 (46.2-47.2) 17.4+0.2 (17.1-17.8)
Household income
Low 955 46.6+0.5 (45.6-47.6) 0.983 18.8+0.3 (18.2-19.5) 0.040
Low-mid 1,423 46.9+0.4 (46.0-47.7) 18.4+0.2 (17.9-18.9)
Mid-high 1,581 46.7+0.4 (46.0-47.5) 17.9+0.2 (17.5-18.4)
High 1,578 46.7+0.3 (46.1-47.4) 18.4+0.2 (17.0-18.8)
Education
Elementary school 975 46.9+0.5 (45.9-47.9) 0.092 20.3+0.4 (19.6-20.9) <0.001
Middle school 665 46.9+0.6 (45.8-48.1) 19.94£0.4 (19.1-20.7)
High school 1,986 47.2£0.3 (46.5-47.9) 18.1£0.2 (17.7-18.5)
College and higher 1,911 46.1+0.3 (45.5-46.7) 17.4+0.2 (17.1-17.8)
Occupation
Administrators and specialist 898 45.3+0.4 (44.5-46.1) <0.001 17.3£0.2 (16.8-17.7) <0.001
Clerks 597 46.4+0.5 (45.4-47.3) 17.6+0.3 (17.0-18.1)
Service worker and marketers 630 47.0+0.5 (46.0-48.0) 17.7+0.3 (17.1-18.2)
Agriculture, forestry, and fishery 600 46.8+0.6 (45.6-48.0) 23.0+0.5 (22.0-23.9)
Engineers, technicians, and assemblers 1,107 47.8+0.4 (47.0-48.7) 18.5+0.3 (18.0-19.0)
Manual laborers 437 48.6+0.8 (47.0-50.2) 18.9+0.4 (18.1-19.7)
Homemakers and students 1,268 46.1+0.4 (45.2-47.0) 17.6+0.3 (17.1+£18.1)
Physical activity
None 4347 46.4£0.2 (46.0-46.9) 0.006 18.040.2 (17.7-18.3) <0.001
Moderate 275 47.8+0.9 (46.0-49.6) 20.7+0.5 (19.6-21.8)
High 915 47.8+0.4 (47.0-48.7) 18.940.3 (18.4-19.4)
Smoking status
Present 2,786 46.4+0.3 (45.8-47.0) < 0.001 17.8+0.2 (17.4-18.2) <0.001
Past/none 2,751 47.3+0.3 (46.8-47.9) 19.0+0.2 (18.7-19.4)
Alcohol (AUDIT score)
Normal (0-7) 2,463 44.4+0.3 (43.8-44.9) <0.001 18.2+0.2 (17.8-18.5) 0.336
Hazardous (8-16) 1,805 47.2+0.3 (46.5-47.8) 18.3+0.2 (17.9-18.7)
Harmful (>16) 1,269 49.9:£0.4 (49.1-50.7) 18.6:0.2 (18.1-19.0)

Abbreviations: 25(OH)D, 25-hydroxyvitamin D; AUDIT, Alcohol Use Disorders Identification Test; CI, confidence interval; HDL-C,
high-density lipoprotein cholesterol; N, unweighted frequency; SE, standard error.

*Calculated by complex sample descriptive statistics.

"Calculated by complex sample general linear model.
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