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Association between the Korean Healthy Eating Index and Serum Vitamin D Level in Korean
Adults: 2013—2015 Korea National Health and Nutrition Examination Survey
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Background: Vitamin D is a key molecular regulator of calcium and phosphate metabolism. Numerous reports have suggested a substantial association
between serum vitamin D levels and various chronic diseases. However, few studies have explored the association between diet quality and serum
vitamin D levels. We aimed to investigate the association between the Korean Healthy Eating Index (KHEI) score and serum vitamin D levels in
Korean adults.

Methods: A total of 3,510 adults aged >20 years who participated in the 2013-2015 Korea National Health and Nutrition Examination Survey were
included in the final analysis. The KHEI scores were categorized into quartiles. One-way analysis of variance was performed to compare serum
vitamin D levels according to the KHEI score quartiles. Analysis of covariance was conducted after adjusting for age, sex, body mass index, current
smoking, high-risk drinking, physical activity, occupation, and residence.

Results: The mean age+standard error of age of the study population was 46.4+0.3 years. The KHEI scores were categorized into quartiles: Q1 (16.0-
55.1),Q2 (55.2-64.5), Q3 (55.2-64.5), and Q4 (64.6-73.1). The multivariable-adjusted mean serum vitamin D level significantly increased as the KHEI
score increased (overall P=0.009).

Conclusion: The KHEI score is significantly associated with serum vitamin D levels in Korean adults. Considering public health policies, maintaining
healthy dietary habits could be crucial for maintaining an adequate serum vitamin D level.
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(& A9, SR A Hsaturated fatty acids, SFA], TSR HPA
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KHER= S-2utet 4743t 4Rle the &2 =71 A8 A3 &
g o 9 2] A2 FFH 07 grish] Sl EE Etol
th? KHER= & 3719 97t 14719] o9] =02 4= o] et
A WA GG AFHE Hlshs AF 2 994 AFY AEE
W o ool 9] FROF A ol B 47 5
A A3 HAFAE A QA A A 5 e AR AA, &
OHAFE AL i A 17), BA, B2 TF AF ¢ 2
FAE AR g FAEEU F A HFHE Ajtot= A
F 4 T2 AF1e EAE Brlohs 92 g 3719 ot =
(SFA oHA] A Hl& HEF A3 95 &5 olluAl A5 ¥l
)0 & A=A Al A FI2 oA A #+F< Bt
+ 928 3719 519 FEEFIE oAl A3 vl A 9
UA] A3 g ol|A] A4 AR o' FEITh KHES] 382
1007 FFo & 7} 5] o] A 4= 58 Ei= 1080l 4
% 99 B A3 HEaE Havt wor, A 999 4
37 A% Mot =0 WEbA KHEL $30] 255 4
uhet A8 A ARl & FRtohs AARS Shal &S UERd

o

H

— T

3. HEHZI D

E3 H[EHY] DE Y-St AT A9 1470 WIZARD gamma-
Counter (PerkinElmer, Turku, Finland) ZH]2} 25-Hydroxyvitamin D
125 RIA kit (DiaSorin, Stillwater, MN, USA) A|2F2- 0]-&5}0] HIALAL

HE =2 (radioimmunoassay)& &) 25(OH)D SE=& Z7g5H3ct

www kjfp.orkr 219



KJFP

Korean Journal of Family Practice

T

»
Ok

M
%A% (body mass index, BMI)= A5 (kg)/AF? (m?) 2.2 7
oh Ek2 BE 2 FUAE Al 95 DA S
o, 57] @A} 0|9k YL 5B 7HH 02 23] EHoto]
O] it gk A&
AL 1) TR, A7 B FARL, 2) AHRSARA, 3) AfH|
1 ghof) AR 4) HRold &3 FARL, 5) 716, AR7IAIR
1 29 AR, ) Dl SARE, 7) FAGE, 34 )9 74
0 & EFPIL 12 ALk AR2AMS @4 AL 5t
= ql%ﬂ% A FAAE oAt AALF ol F= D2
B AAZES 1502 OVJE 1" AXEES 752 ©
Hote 492 Aot 1909 5= Y A9 F 2-38] o
E= 3] 72k o] S, o149 A9 5 238 ol = 3T 5
ool FFE Zt

A

[> 132
g X oo o 58

i)
”‘ wﬂ 0

5. 57 24
ZE dolgt A %
deviation, SE)Z, 15 W40 9 WHEB(SE )fc »}E}wu} =04
gAY BYREAAS Tels) B2 AHEH S
ket A 979 AEAS SASEA HeF 28 0 2
QUES SH9ict. 2t KHEL 34 A —@94#
of eeie Blsh] 919}

ek S
(A", 4, BMI, A F4, 31%’4?:‘ =5 A 2F, Y, AF

So-Yoon Choi, et al. Korean Healthy Eating Index and Vitamin D

A)E BAGoP] ol FEA EAS Aottt TS KHEL H49%
% HE] D % Aol EPARl AWdS AR AEA

2 AH-8ke] ERIsHITt. P-value %O 0.05 HIREQ] B¢ BAIH O R
9oJ5t A 0 2 HoJsieich

Table 1. Clinical characteristics of the study population (KNHANES
2013-2015)

Unweighted
N=3,510

Age (y) 46.610.3
Sex

Male 50.5 (0.5)

Female 495 (0.5)
Body mass index (kg/m?) 23.810.0
Residence

Urban 84.3(1.5)

Rural 15.7(1.5)
Occupation

Managers and professionals 17.4 (0.5)

Office workers 12.9(0.4)

Service workers and sales workers 15.3(0.5)

Skilled agricultural, forestry, and fishery workers 26(0.3)

Craft, plant, and machine operators and assemblers 12.7 (0.4)

Elementary occupations 7.7 (0.3)

Unemployed (e.g., housewives and students) 31.3(0.6)
Current smoker 242 (0.5)
Physical activity 41.1(0.9)
Alcohol drinking 21.8(0.5)

Values are presented as the meantstandard error (SE) for continuous variables
and as the percentage (SE) for categorical variables.
KNHANES, Korean National Health and Nutrition Examination Survey.

Table 2. Clinical characteristics according to the Korean Healthy Eating Index in Korean adults

Korean Healthy Eating Index

Q1 (16.0-55.1) Q2 (55.2-64.5) Q3 (55.2-64.5) Q4 (64.6-73.1) P-value
Unweighted N 942 861 869 838
Age (y) 38.5+0.3 41.8+0.3 42603 44.0+0.3 <0.001
Sex (male) 56.8+1.0 52.8+1.1 50.1£1.0 422411 <0.001
Body mass index (kg/m?) 23.9+0.1 23.9+0.1 23.7+0.1 23.6+0.1 0.004
Residence 0.740
Urban 83.6(1.7) 84.0(1.6) 84.5(1.6) 84.8(1.7)
Rural 16.4(1.4) 16.0(1.6) 15.5(1.6) 15.2(1.7)
Occupation 0.007
Managers and professionals 16.4(0.9) 18.9(1.0) 16.6 (0.9) 17.1(0.9)
Office workers 13.5(0.8) 13.2(0.8) 12.9(0.8) 12.1(0.8)
Service workers and sales workers 16.4(0.9) 13.7(0.8) 15.9(0.9) 14.7 (1.0)
Skilled agricultural, forestry, and fishery workers 2.5(0.4) 3.4(0.5) 2.8(0.4) 1.9(0.3)
Craft, plant, and machine operators and assemblers 12.6(0.8) 14.4 (0.9) 1.3(0.8) 11.9(0.8)
Elementary occupations 7.3(0.6) 8.0 (0.6) 7.8(0.6) 7.9 (0.6)
Unemployed (e.g., housewives and students) 31.4(1.2) 28.3(1.0) 31.6(1.1) 344(1.1)
Current smoker 31.6(1.2) 26.5(1.1) 23.0(1.0 15.3(0.9) <0.001
Physical activity 40.7 (1.4) 38.8(1.3) 413(01.4) 43.0(1.3) 0.086
Alcohol drinking 26.2 (1.0) 23.7(1.0) 20.7 (0.9) 16.2 (0.9) <0.001

Values are presented as the meantstandard error (SE) for continuous variables and as the percentage (SE) for categorical variables.
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Table 2= KHEI <> AHE9]=0f]l whE A7 tidA=9] A
E/3< YEITE KHEI AHE919= Q1 Q2, Q3, Quof] &55h= di At
E9 = 7 9421, 861, 869, 83870tk 7MY =2 KHEI
g AR QoA B2 ARE RIS TE0 vIsl 049 Hl&
o] E31(P<0.001), 0] &3O (P<0.001), BMIZ} R4THP=0.004).
EQF QoA B2 AREIS TLEOl vl @A A BlEo] Wt
2(P<0.001), =FAH] HELE WHTHP<0.001).

Table 3> KHEI 4= AHE 940l w2 FF EiE Yttt Q4
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Table 3. Nutritional status according to the Korean Healthy Eating Index
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3ol B w3k, A (%), MUFA (%), SFA (%) 3T o %
Skt

Table 4= KHEI 4= AR 91l uh2 Bt 2% HlEH D 5%
£ Uepdch B 8% HlEH D sk QIOIA] 15.540.3 ng/mL,
Q29714 16.2£0.3 ng/mL, Q3°14] 16.8+0.3 ng/mL, Q414 174£0.3
ng/mLATHP<0.001). A, A, BMIE EA5H2 o Bat 4 H]
EtYl D 5&E QIOA] 15.940.3 ng/mL, Q20lIA] 16.240.3 ng/mlL,
Q3914 16.60.3 ng/mL, Q40114 17.3£0.3 ng/mL=E UEFETHP=
0.002). A%, 4, BMI, FA FA4L &5, AAEE, A, AFAE
5192 o Bt 4 HIEM D % QIoflA 15.940.3 ng/ml,
Q200141 16.140.3 ng/mL, Q3914 16.5£0.3 ng/mL, Q404 17.0+0.3
ng/mLE WERHTHP=0.009).

Table 5+= @7 HIEF D 5%=9F KHEI Ato]9] 3291 #HA
doli7] 9%t B 24 d3E Uetd 5433
4 A3t Ag, A, BMI, A A S5 AAEs, A9,
g BAo16S W % vEtYl D s KHEI Fee f-olst
o] AFAIS HATHP, 95% CI=0.037, 0.019-0.056; P<0.001).
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Korean Healthy Eating Index

Q1 (16.0-55.1) Q2 (55.2-64.5) Q3 (55.2-64.5) Q4 (64.6-73.1) P-value
Total calories (kcal/day) 2,155.4426.5 2,223.0£26.0 2,204.6120.3 2,179.1£21.4 0.225
Carbohydrates (%) 58.310.4 61.310.3 62.210.3 62.710.3 <0.001
Proteins (%) 13.5+0.1 13.8+0.1 14.120.1 14.5+0.1 <0.001
Fats (%) 9.840.1 8.610.1 8.540.1 8.940.1 <0.001
MUFA (%) 7.2+0.1 6.1+0.1 6.0+0.1 6.240.1 <0.001
PUFA (%) 5.0£0.1 4.9£0.1 4.9£0.1 52401 0.001
SFA (%) 6.7+0.1 5.60.1 5.4+0.1 5.60.1 <0.001
Vitamin A (ug RE/day) 731.5£26.2 761.9£24.5 819.6+23.0 856.1422.0 0.001
Vitamin B1 (mg/day) 2.110.0 2.1£0.0 2.210.0 2.310.0 <0.001
Vitamin B2 (mg/day) 1.440.0 1.5+0.0 1.5+0.0 1.6+0.0 <0.001
Vitamin C (mg/day) 724424 92.142.7 113.943.2 140.4+4.1 <0.001
Niacin (mg/day) 17.0£0.3 17.8+0.3 18.1£0.2 18.6£0.3 0.001
Calcium (mg/day) 461.448.0 498.246.7 530.8+6.9 587.5£8.2 <0.001
P (mg/day) 1,063.6%15.2 1,144.6£14.6 1,186.9+12.0 1,252.0£14.7 <0.001

Values are presented as the mean+standard error for continuous variables.

Percentages are the [intake (g)x4 kcal]/[total caloric intakex100] (for carbohydrates and proteins) or the [intake (g)x9 kcal]/[total caloric intakex100] (for fats).
MUFA, monounsaturated fatty acids; PUFA, polyunsaturated fatty acids; SFA, saturated fatty acids; RE, retinol equivalent.

Table 4. Mean serum vitamin D level according to Korean Healthy Eating Index quartiles in Korean adults

Q1 (16.0-55.1) Q2 (55.2-64.5) Q3 (55.2-64.5) Q4 (64.6-73.1) P-value
Unadjusted (ng/mL) 15.5¢0.3 16.210.3 16.810.3 174403 <0.001
Model 1 (ng/mL) 15.9+0.3 16.2+0.3 16.6+0.3 17.3+0.3 0.002
Model 2 (ng/mL) 15.9+0.3 16.1+0.3 16.5+0.3 17.0+0.3 0.009

Model 1: adjusted for age, sex, and body mass index (BMI). Model 2: adjusted for age, sex, BMI, current smoking status, alcohol consumption, physical activity, occupa-

tion, and residence.
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Table 5. Results of multiple linear regression analysis to assess independent relationships between serum vitamin D level and Korean Healthy Eating

Index
Unadjusted Model 1 Model 2
B (95% confidence interval) P-value B (95% confidence interval) P-value B (95% confidence interval) P-value
Korean Healthy 0.061 (0.043-0.079) <0.001 0.04 (0.022-0.058) <0.001 0.037 (0.019-0.056) <0.001

Eating Index

Model 1: adjusted for age, sex, and body mass index (BMI). Model 2: adjusted for age, sex, BMI, current smoking status, alcohol consumption, physical activity, occupa-

tion, and residence.
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