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Background: Evidence for the association between vitamin D and cardiovascular risk factors in young adulthood is very limited. We investigated the
association between serum 25-hydroxyvitamin D [25(0H)D] levels and various cardio-metabolic risk factors in young Korean adults.

Methods: This cross-sectional study was based on health checkup data of 4,124 healthy male and female university students aged 18-39 years in Seoul,
South Korea between April and May 2013. Serum 25(0H)D, lipid profile, fasting glucose, and anthropometric data were measured; lifestyle, dietary
intake, and sociodemographic data were collected. General linear regression and logistic regression analyses were used to assess the associations
between serum 25(0H)D levels and cardio-metabolic risk factors and calculate odds ratios (ORs) and 95% confidence intervals (Cls).

Results: The mean concentration of serum 25(0OH)D was 11.1 ng/mL. After adjustment for age, sex, body mass index, waist circumference, physical
activity, sedentary time, alcohol use, smoking status, multivitamin use, and family history of cardiovascular disease, 25(0H)D levels were inversely
associated with total cholesterol (P=0.001), low-density lipoprotein (LDL) cholesterol (P=0.006), triglyceride (P<0.001), and fasting glucose (P=0.019)
levels. Compared with individuals in the lowest quartile of 25(OH)D levels, adjusted ORs (95% Cls) in the highest quartile were 0.74 (0.61-0.91) for
total cholesterol >200 mg/dL, 0.82 (0.68-0.99) for LDL cholesterol >100 mg/dL, 0.47 (0.30-0.74) for triglyceride > 150 mg/dL, and 0.45 (0.25-0.84)
for fasting glucose =100 mg/dL.

Conclusion: Serum 25(0H)D levels were inversely associated with serum lipid and glucose levels in young Korean adults, and these associations were
independent of other known risk factors.
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Table 1. Sociodemographic, lifestyle, and dietary characteristics of
4,124 Korean university students aged 18 to 39 years, 2013 spring

Variable Value

Total 4,124 (100)

Men 2,131 (51.7)

Women 1,993 (48.3)
Age (y) 22 (20-25)
25(0OH)D (ng/mL) 11.1£4.1
25(OH)D quartile (ng/mL)

Q1 (low) 7.0£1.0

Q2 9.4+0.6

Q3 11.4+0.7

Q4 (high) 16.5+4.2

Body mass index (kg/m?)

Normal (18.5-<23) 2,580 (62.6)
Underweight (<18.5) 464 (11.3)
Overweight (23-<25) 639 (15.5)
Obese (>25) 441 (10.7)
Waist circumference (cm)
Normal (M<90, F<85) 3,924 (95.2)
Abdominal obesity (M>90, F>85) 200 (4.8)
Physical activity, tertile
Low 1,250 (30.3)
Moderate 1,320 (32.0)
High 1,284 (31.1)
Sedentary time (h/d), tertile
1 (low) 1,127 (27.3)
2 1,607 (39.0)
3 (high) 994 (24.1)
Alcohol use
None 361(8.8)
Moderate 2,971 (72.0)
Heavy 483 (11.7)
Smoking status
None 3,546 (86.0)
Ex-smoker 202 (4.9
Current smoker 223 (5.4)
Dairy intake
<2/wk 1,543 (37.4)
3-4/wk 1,002 (24.3)
5-6/wk 463 (11.2)
>7/wk 1,040 (25.2)
Fatty fish intake
<1/mo 836 (20.3)
2-3/mo 1,312 (31.8)
1-2/wk 1,398 (33.9)
>3/wk 503 (12.2)
Fruit intake
<1/wk 943 (22.9)
1-2/wk 1,084 (26.3)
3-6/wk 1,118 (27.1)
>1/d 904 (21.9)
Vegetable intake
<3/wk 1,114 (27.0)
3-6/wk 1,502 (36.4)
1/d 684 (16.6)
>2/d 749 (18.2)
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Table 1. Continued
Variable Value

Red/processed meat intake

<1/wk 1,299 (31.5)
1-2/wk 1,546 (37.5)
3-4/wk 799 (19.4)
>5/wk 405 (9.8)
Instant noodle intake
<1/mo 1,128 (27.4)
2-3/mo 1,217 (29.5)
1-2/wk 1,244 (30.2)
>3/wk 460 (11.2)
Sugar-sweetened beverage
<1/mo 1,492 (36.2)
2-3/mo 1,302 (31.6)
1-2/wk 808 (19.6)
>3/wk 447 (10.8)
Refined carbohydrate intake
<1/mo 1,736 (42.1)
2-3/mo 1,156 (28.0)
1-2/wk 544 (13.2)
>3/wk 613 (14.9)
Multivitamin use 1,485 (36.0)
Family history of cardiovascular disease* 2,640 (64.0)
Academic status
Undergraduate 2,759 (66.9)
Master’s course 1,148 (27.8)
Doctoral course 217 (5.3)
Total cholesterol (mg/dL) 185430.7
>200 1,191 (28.9)
LDL cholesterol (mg/dL) 101426.9
>100 1,974 (47.9)
Triglyceride (mg/dL) 82+39.1
>150 212 (5.1)
HDL cholesterol (mg/dL) 68+15.0
<40, men/<50, women 115 (2.8
Fasting glucose (mg/dL) 85+7.7
>100 116 (2.8)
Systolic blood pressure (mmHg) 117141
>130 825 (20.0)
Diastolic blood pressure (mmHg) 66+9.2
>85 142 (3.4)

Values are presented as number (%), median (Interquartile range), or meant
standard deviation. Percentages may not add up to 100% due to rounding and/
or missing information.

25(0OH)D, 25-hydroxyvitamin D; M, male; F, female; LDL, low density lipoprotein;
HDL, high density lipoprotein.

*Includes dyslipidemia, diabetes, hypertension, angina, cardiovascular disease,
stroke.
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Table 2. The association between lipid profile and other cardiometa-
bolic markers and serum 25(OH)D concentrations in 4,124 Korean
university students aged 18 to 39 years, 2013 spring

Difference in 25(0OH)D (ng/mL)

Parameter
Beta SE P-value
Total cholesterol -0.14 0.03 <0.001
LDL cholesterol -0.62 0.19 0.001
Triglyceride -0.92 0.14 <0.001
HDL cholesterol -0.11 0.25 0.663
Fasting glucose -0.13 0.05 0.015
Systolic blood pressure -0.45 0.05 0.394
Diastolic blood pressure -0.08 0.04 0.033

25(0OH)D, 25-hydroxyvitamin D; Beta, regression coefficient; SE, standard errors;
LDL, low density lipoprotein; HDL, high density lipoprotein.

Model was adjusted for age, sex, body mass index (underweight, normal, over-
weight, obese), waist circumference (normal, abdominal obesity), physical activi-
ty (tertile), sedentary time (tertile), alcohol use (category), smoking status, multi-
vitamin use and family history of cardiovascular disease.

Korean J Fam Pract. 2018;8(6):841-847



o2l el ¢

o
)
ok
ofd

s

o
i
Jo
1o
9‘_‘5

lo
1o
ox

d)

o
A

b
o M= &% 25(0H)D 4233} &
PRIA 7 L ALE| AL Qe H]ER
T5F287)] = o 2 AR el
= Q- Aol A D 25(0H)D <0] =
2 A2 e of thARE St e) o

2 LFEFETE 20016 58] 200430 704] 1]=7-9] =177
Aol 2ot 3,577 10t A A 124158 194)714]) <
Aol A S A 25(0H)D <2 5]V

Jol I9LT Lol P, 1% 5 WS
[e)

O

T ol

4o 2
e ol
x,ﬂ —N‘—-
; N
o
il j;“
T
T
>
m
o
- o
® e
ox _'rl

> 2 AN
ol &
jakad
et

)
=
B
X
et
tlo
s

oX
=
1=}
mm
O
)

=2

W

jutad
et
rJ
=
~
w
ot
p
)
W
oyl
P o

T

N

e 4
O.

ol [

pacy
o
fru
of

of.
b

o

o
i
ol
ril
e g

.

g
o,
5

1=
o
=
oo &
Q‘L

TTRE,
32

o

i)
ofN
i
@)
E
o
rlr
-
ﬂ
ek
2 o
i)
jéi
i
oZ
" )
" o)
)

32 ol
T
=
r>~
o,
re
-
=
>~
rlr
=
R
>
H
rO
ol
o
9 g
ox

1

fu
et
N
R
o
=

o
e

KJFP

Korean Journal of Family Practice

D 22230} tARGS- St .40 AR S B AR A3t E5 25(0H)
D 4232 S YT ot Sof A S Bolvk) w5t v
10-184] 3= 221 87075 Th 0= 3t $15-of| A= &5 25(0H)
D 42552 sl 5] W =57], 0]9k7] FeJakF-oJgh S0 At
g HYou ZAAY, T LS A, R EYhE 49
SF /S HolA] gRokek® et A7) A S-St S
&9 0l 50 10t HadS thAfO R G ¢l5ko] L 200 E] 30
off Z510) 7] A S-S A& oF A= flolrhs Hojl A &2
A} 205 2 4= gk

Ay At SollA B 250H)D <2t B A ae] e
Ak Ak HolAl= ok 7RI 2702 49208
o 2 e ] Aol Al EE 25(0H)D =k H 5 A 3 4

Table 3. Multivariable-adjusted ORs and 95% Cls of selective cardiovascular disease risk factors by serum 25(OH)D quartile among 4,124 Korean

university students aged 18 to 39 years, 2013 spring

Serum 25(0OH)D quartile

Category Q1 (ow) Q2 @3 Q4(high) b o1 trend
(n=1,027) (n=1,043) (n=1,009) (n=1,045)
Total cholesterol >200 mg/dL n (%) 335(32.6) 307 (29.4) 273 (27.1) 276 (26.4)
Model 1 1.00 (reference) 0.89 (0.74-1.07) 0.79 (0.65-0.96) 0.76 (0.62-0.93) 0.003
Model 2 1.00 (reference) 0.88 (0.72-1.06) 0.77 (0.63-0.94) 0.74 (0.61-0.91) 0.002
Model 3 1.00 (reference) 0.88 (0.72-1.07) 0.77 (0.63-0.96) 0.75(0.61-0.92) 0.003
LDL cholesterol >100 mg/dL n (%) 514 (50.1) 501 (48.0) 473 (46.9) 486 (46.5)
Model 1 1.00 (reference) 0.92 (0.77-1.10) 0.87 (0.73-1.04) 0.83 (0.70-1.00) 0.035
Model 2 1.00 (reference) 0.92 (0.76-1.08) 0.85 (0.71-1.02) 0.82 (0.68-0.99) 0.028
Model 3 1.00 (reference) 0.91 (0.76-1.08) 0.85 (0.70-1.02) 0.82 (0.67-0.99) 0.028
Triglyceride >150 mg/dL n (%) 65 (6.3) 55 (5.3) 47 (4.7) 45 (4.3)
Model 1 1.00 (reference) 0.69 (0.47-1.02) 0.59 (0.39-0.88) 0.45 (0.30-0.68) <0.001
Model 2 1.00 (reference) 0.68 (0.45-1.02) 0.55 (0.36-0.84) 0.47 (0.30-0.74) 0.001
Model 3 1.00 (reference) 0.71(0.46-1.08) 0.59 (0.37-0.92) 0.52 (0.33-0.83) 0.004
HDL cholesterol <40 mg/dL (men) n (%) 28 (2.7) 25 (2.4) 31 (3.1) 31 (3.0)
<50 mg/dL (women) Model 1 1.00 (reference) 0.88 (0.51-1.51) 1.13(0.67-1.90) 1.08 (0.64-1.83) 0.561
Model 2 1.00 (reference) 0.94 (0.53-1.64) 1.30(0.76-2.22) 1.38(0.79-2.39) 0.153
Model 3 1.00 (reference) 0.91(0.52-1.61) 1.27 (0.73-2.20) 1.31(0.74-2.31) 0.218
Fasting glucose >100 mg/dL n (%) 30(2.9) 30(2.9) 36 (3.6) 20(1.9)
Model 1 1.00 (reference) 0.88 (0.52-1.49) 1.09 (0.66-1.81) 0.50 (0.28-0.90) 0.055
Model 2 1.00 (reference) 0.85 (0.50-1.44) 1.02(0.61-1.72) 0.45 (0.25-0.84) 0.036
Model 3 1.00 (reference) 0.86 (0.50-1.48) 1.09 (0.64-1.84) 0.46 (0.24-0.86) 0.051
Systolic BP>130 mmHg n (%) 162 (15.8) 206 (19.8) 206 (20.4) 251 (24.0)
Model 1 1.00 (reference) 1.11 (0.86-1.42) 1.08 (0.84-1.39) 1.16 (0.92-1.48) 0.271
Model 2 1.00 (reference) 1.08 (0.83-1.40) 1.02 (0.78-1.32) 1.18(0.91-1.54) 0.272
Model 3 1.00 (reference) 1.12 (0.86-1.45) 1.05 (0.80-1.36) 1.19(0.91-1.55) 0.287
Diastolic BP >85 mmHg n (%) 33(3.2) 34 (3.3) 39 (3.9 36 (3.4)
Model 1 1.00 (reference) 0.89 (0.54-1.45) 1.02 (0.63-1.65) 0.80 (0.49-1.30) 0.504
Model 2 1.00 (reference) 0.86 (0.52-1.44) 1.00(0.61-1.64) 0.90 (0.53-1.52) 0.855
Model 3 1.00 (reference) 0.97 (0.58-1.62) 1.11(0.67-1.84) 0.99 (0.58-1.62) 0.910

Values are presented as number (%) or odds ratio (95% confidence interval).

25(0OH)D, 25-hydroxyvitamin D; LDL, low-density lipoprotein; HDL, high-density lipoprotein; BP, blood pressure.
Model 1 was adjusted for age, sex. Model 2 based on Model 1, was adjusted for body mass index (underweight, normal, overweight, obese), waist circumference
(normal, abdominal obesity), physical activity (tertile), sedentary time (tertile), alcohol use (category), smoking status, multivitamin use and family history of cardiovascu-
lar disease. Model 3 based on Model 2, was adjusted for intakes of milk, fatty fish, fruit, vegetables, red/processed meat, instant noodle, sugar-sweetened beverage,

and refined carbohydrate and academic status.
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