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Abstract Purpose: This study investigated the relationship between vitamin D level and dyslipidemia in Korean adults
aged 19 years and older. The data for analysis were obtained from the sixth Korea National Health Nutrition
Examination Survey 2013 and 2014. Result: This study showed that 74.4% of the specified adult population had
vitamin D deficiency. Moreover, the prevalence of dyslipidemia was found to be 39.6% in the same population.
Dyslipidemia differed significantly according to gender (p<0.001), age (p<0.001), smoking status (p<0.001), subjective
health status (p<0.001), BMI (p<0.001), blood pressure (p<0.001), FBS (p<0.001), physical activity (p<0.001), and
vitamin D level (p<0.001). When vitamin D deficiency was less than 20.0 ng/mL, there was a significant risk of
dyslipidemia with an odds ratio of 1.29 (95% Cl, 1.11-1.51). The relationship between vitamin D level and a diagnosis
index of dyslipidemia with controlled status of physical activity was statistically significant; in Korean adults, the odds
ratio for total cholesterol was 1.41 (95% CI, 1.04-1.81) and for triglyceride was 1.36 (95% CI, 1.11-1.66). Conclusion:
Our results showed the relationship between vitamin D level and dyslipidemia was significant in Korean adults, and
total cholesterol and triglycerides, which are indicators of dyslipidemia, was significant. Future studies, such as a more
systematic cohort study investigating the relationship between vitamin D level and dyslipidemia may be helpful in
confirming the causal relationship between vitamin D and dyslipidemia.

Keywords : Korea National Health and Nutrition Examination Survey(KNHANES); Vitamin D; Dyslipidemia; Total
cholesterol; Triglyceride.
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2.3 X2 24 £ 160 mg/dL o)A o] 5.7%= A&t & 24|
B o= 93] E 2EE: IBM SPSS version — ZHIE/AEE FHZAHE HE2 5.0 oY o] 8.0%
210 EAZRINE o] Ldlgon g AAR 5 = AUE FUzHE/IERE FY2HE 1S 35

9 AEAE Agale] BAL AN AT g F ol 41% oA ABT] 9 o) 30.6%E A

- AR
So] 7}7ke] EHES dolry] 98] MERAS A5 SFTHTable 1].
AL, HE] D 757 oA AEE Y fid wE
olg] A Feke] IAE A=Y wAREA S AAEA Table 1. Blood lipid level of the study subjects
R Total
ol HIER D 4753 o3 T JFS vA= o Variables Category N %(SE)
7 @9l7le] e A HEl] D £33 o X AEZ TC (mg/dL) < 240 3505 87.3(0.5)
! ) _ ) > 240 508 12.7(0.5)
e A 2F #AAGS S ] 2228 AR HDL-C (mg/dL) > 40 3481 86.7(0.6)
(Logistic regression analysis)= AA|8}31 3L, A <40 532 13.3(0.6)
_ ’ TG (mg/dL) <200 3290 82.0(0.7)
(Odds ratio, OR)<} 95% 412 5-7HConfidence intervals, = 200 73 18.000.7)
Ch) Well Aol So49 AAE . BA% Folsre LDLC (mg/dL) < 160 3784 94.3(0.4)
oo ol zlel > 160 229 5.7(0.4)
P value 0.05 WRFe. 2 Aofalitt TC/HDL-C ratio <50 3693 92.0(0.5)
> 50 320 8.0(0.5)
LDL-C/HDL-C ratio <35 3850 95.9(0.4)
> 35 163 4.1(0.4)
3. o7 zq} Dyslipidemia Yes 1590 39.6(0.9)
' No 2423 60.4(0.9)
3.1 AL &Xle| EF X|H EA
AT AL B EAJo] A 2 Zel| AHES 240 3.2 YU EM0j mE O|YXIHEE /Y
mg/dL o) B IAEF oFE B8 o] 12.7%, LUE TRt gy
FH2EE-E 40 mg/dL VR o] 13.3%°]3th A4 AT A dRbe EAL A7} 51.0%, AT A
A HE 200 mg/dL ©14F o] 18.0%, AWE Fejxd] I& ZAV) 833%, 7E 352 Uut FHo] 50.8%=

Table 2. Relationship of Dyslipidemia prevalence in accordance with the general characteristics

. Total Dyslipidemia B
Variables Category N %(SE) Yes No P value

Gender Male 1965 49.0(0.6) 43.0(0.8) 57.0(0.8) <0.001
Female 2048 51.0(0.6) 30.3(0.7) 69.7(0.7)

Age (year) 19-29 801 20.0(0.9) 20.4(1.2) 79.6(1.2) <0.001
30-39 811 20.2(0.6) 32.1(1.2) 67.9(1.2)
40-49 798 19.9(0.7) 37.2(1.2) 62.8(1.2)
50-59 814 20.3(0.6) 47.0(1.2) 53.0(1.2)
60 = 789 19.6(0.4) 44.7(1.0) 55.3(1.0)

Place Urban 3341 83.3(1.8) 38.9(0.8) 61.1(0.8) 0.013
Rural 672 16.7(1.8) 34.1(0.8) 65.9(0.8)

Type of house General house 2039 50.8(1.0) 32.8(0.8) 67.2(0.8) <0.001
Apartment 1974 49.2(1.0) 27.2(0.8) 72.8(0.8)

Married status No married 980 24.4(1.0) 25.3(1.2) 74.7(1.2) <0.001
Married 2661 66.3(1.0) 39.2(0.7) 60.8(0.7)
Other(married) 372 9.3(0.5) 43.1(1.4) 56.9(1.4)

Education < Elementary 764 19.0(0.7) 41.5(1.0) 58.5(1.0) <0.001
< High school 1464 36.5(1.0) 40.9(0.9) 59.1(0.9)
> College 1785 44.5(1.1) 30.1(0.8) 69.9(0.8)

Family income <100 528 13.2(0.7) 42.6(1.3) 57.4(1.3) <0.001
101-200 718 17.9(0.8) 37.0(1.3) 63.0(1.3)
201-300 780 19.4(0.9) 38.6(1.3) 61.4(1.3)
=301 1987 49.5(1.3) 33.8(0.8) 66.2(0.8)

* by chi-square test(p< 0.05)
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Table 3. Relationship of Dyslipidemia prevalence in accordance with health behavior characteristics and Vitamin

D levels
. Total Dyslipidemia .
Variables Category N %(SE) Yes No P value
Smoking status Non-smoking 2886 71.9(0.9) 34.4(1.0) 65.6(1.0) <0.001
Smoking 917 28.1(0.9) 46.7(1.7) 53.3(1.7)
Alcohol drinking Non-drinking 1555 36.5(0.9) 39.4(1.4) 60.6(1.4) 0.932
Drinking 2248 56.1(0.9) 37.0(1.2) 63.0(1.2)
Subjective health Good 1223 34.8(0.9) 31.4(1.6) 68.6(1.6) <0.001
status Fair 1914 50.7(0.9) 40.2(1.3) 59.8(1.3)
Poor 596 14.5(0.7) 44.4(2.6) 55.6(2.6)
Usual stress Yes 3250 85.7(0.7) 37.9(1.0) 62.1(1.0) 0.475
No 550 14.3(0.6) 37.6(2.3) 62.4(2.3)
BMI (kg/m’) Normal 2658 67.6(0.9) 30.4(1.0) 69.6(1.0) <0.001
Overweight & obesity 1300 32.4(0.9) 55.0(1.6) 45.0(1.6)
Blood pressure Normal 1966 55.7(1.0) 27.3(1.1) 72.7(1.1) <0.001
(mmHg) Pre-hypertension 930 25.4(0.8) 45.1(2.0) 54.9(2.0)
Hypertension 822 18.8(0.7) 59.0(2.1) 41.0(2.1)
FBS (mg/dL) Normal 2829 70.5(0.9) 32.0(1.0) 68.0(1.0) <0.001
IFG 944 23.5(0.8) 50.5(2.0) 49.5(2.0)
DM 240 6.0(0.4) 72.5(3.1) 27.5(3.1)
Walking No 1985 53.9(1.1) 36.8(0.8) 63.2(0.8) <0.001
Yes 1739 46.1(1.1) 33.8(1.2) 66.2(1.2)
. .. Moderate No 2486 66.0(1.7) 40.3(1.2) 59.7(1.2) 0.003
Physical activity
Yes 1238 34.0(1.7) 32.7(1.6) 67.3(1.6)
High No 1498 39.4(1.4) 44.4(1.5) 55.6(1.5) <0.001
Yes 2231 60.6(1.5) 33.5(1.2) 66.5(1.2)
Vitamin D (ng/mL) < 20.0 2986 74.4(1.0) 43.1(1.5) 56.9(1.7) <0.001
20.0 1027 25.6(1.0) 36.9(1.2) 63.1(1.0)

* by chi-square test(p< 0.05)
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44%i(p<0.001), TE A%
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0.56-0.72)2.2 93k, AL 19-2049] u]3]
30-39417F wxHH7E 1.80(95% Cl, 1.38-235)0.%,
40-49417F AL 1.90(95% Cl1, 1.43-2.52)0.%,
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Ak F9L HFd wHT FA o] wAM|TL
1.29(95% Cl, 1.11-1.50)% frefapda, 384 17 %
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1.39-1.91) 2 & T3t i, FEET-S A4l Hls)
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o] W7} 2.60(95% Cl, 2.05-3.30)C.2 F2]a}
Ak A7) AlA EEE ahA & wtdl HlE) gk wtol
WRH] 7} 0.83(95% C1, 0.73-0.95) 0.2, 5% A4 &

TS A & wol| HIF) sk o] uLAHH] 7} 0.82(95%
Cl, 0.71-0.90)=, AL A &5& 344 & ol
]3] 3= o] wxHH|7E 0.81(95% Cl, 0.70-0.92)= 7}

oft ol

7} fro)atith. @5 el D FE 20.0 ng/mL o)A
9l ol Hlsl 200 ngmL Wl el AR}

1.29(95% Cl1, 1.11-1.51)2 <5t

[Table 4].

3.5 HIEZI D #Z1t O|&X[HES TITt =
Satol 23y
FZ e D 0] 20.0 mg/dL o]/l wls] 20.0

Table 4. Relationship of Dyslipidemia prevalence in accordance with several related factor and Vitamin D levels

Variables Reference Category Dyslipidemia, OR(95% Cl)*

Gender Male Female 0.63(0.56-0.72)
Age (year) 19-29 30-39 1.80(1.38-2.35)
40-49 1.90(1.43-2.52)

50-59 2.59(1.92-3.49)

60= 2.33(1.70-3.20)

Place City Rural 1.05(0.90-1.22)
Type of house General house Apartment 0.96(0.85-1.08)
Married status No married Married 0.87(0.69-1.11)
Other Married 1.11(0.83-1.48)

Education < Elementary < High school 0.87(0.72-1.05)
= College 0.77(0.61-1.02)

Family income < 100 101-200 0.89(0.75-1.06)
201-300 1.03(0.86-1.24)

> 300 0.88(0.76-1.02)

Smoking status Non-smoking Smoking 1.29(1.11-1.50)
Subjective health status Good Fair 1.19(1.02-1.40)
Poor 1.29(1.15-1.45)

BMI (kg/mz) Normal Overweight & obesity 1.85(1.63-2.10)
Blood pressure (mmHg) Normal Pre-hypertension 1.28(1.11-1.49)
Hypertension 1.63(1.39-1.91)

FBS (mg/dL) Normal IFG 1.35(1.18-1.54)
DM 2.60(2.05-3.30)

Walk No Yes 0.83(0.73-0.95)

Physical activity Moderate No Yes 0.82(0.71-0.94)
High No Yes 0.81(0.70-0.92)

Vitamin D (ng/mL) > 20.0 < 20.0 1.29(1.11-1.51)

* by logistic regression analysis
* OR : Odds ratio, Cl : Confidence interval
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Table 5. Relationship of Dyslipidemia diagnostic indicator according to the Vitamin D levels

Variable Reference Category P value™ OR(95% CI)’

TC (mg/dL) > 240 0.024 1.41(1.04-1.81)

HDL-C (mg/dL) < 40 0.187 1.17(0.93-1.47)

Vitamin D <200 TG (mg/dL) > 200 0.003 1.36(1.11-1.66)
(ng/mL) LDL-C (mg/dL) > 160 0.774 1.05(0.74-1.49)
TC/HDL-C ratio > 5.0 0.776 0.96(0.71-1.29)

LDL-C/HDL-C ratio > 35 0.574 0.89(0.58-1.35)

* by chi-square test(p< 0.05)
* by logistic regression analysis adjusted for Gender, Age, Blood pressure, Body mass index, Physical activity.
* OR : Odds ratio, Cl : Confidence interval
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