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The relationship between smoking, alcohol drinking
and vitamin D level among Korean adults
. From the Korean National Health and Nutrition

Examination Survey 2013-2014
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ABSTRACT

The relationship between smoking, alcohol drinking
and vitamin D level among Korean adults
. From the Korean National Health and Nutrition

Examination Survey 2013-2014

Lee Yun-kyung

Advisor : Prof. Park, Jong, Ph.D.
Department of Public Health,
Graduate School of Chosun University

Objectives: The aim of this study was to study the relationship
between smoking, alcohol drinking and vitamin D level among
Korean adults using data from the '6th(2013-2014) Korean National
Health and Nutrition Examination Survey’.

Methods: The data used in this study were analyzed for 3,565
people who were over the age of 19 ages and checked vitamin D
level and consumption frequencies of vitamin D rich foods among
15,568 respondents to the ’'6th(2013-2014) Korean National Health
and Nutrition Examination Survey’. The subjects were divided into
four groups: None group(non—-smoking and non-alcohol drinking),
smoking only group, alcohol drinking only group and both group
(smoking and alcohol drinking). The data were analyzed by frequency

analysis, x° test and hierarchical multiple logistic regression analysis
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using weighted composite sample analysis.

Results: The mean serum vitamin D level of the subjects was
16.5£0.20ng/mL and 73.5% of vitamin D levels were insufficient and
deficiency. The results from hierarchical multiple logistic regression
showed that the Odds ratio for insufficient vitamin D due to
smoking and alcohol drinking were significantly higher in the
smoking only group 2.281(95% CI 1.080-4.817)times and both group
1.356(95% CI 1.010-1.922)times than none group.

Conclusion: Our results showed the relationship between smoking,
alcohol drinking and vitamin D level was significant in Korean
adults. Future studies, such as a more systematic cohort study
investigating the relationship between smoking, alcohol drinking and
vitamin D level may be helpful in confirming the causal relationship

between smoking, alcohol drinking and vitamin D level.

keyword: Alcohol drinking;, Adult; Health; Korean; Nutrition

surveys; Relationship; Smoking; Vitamin D;
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1. 9+ A3

A ti3=e EAH X

1. g4y EA4

G 56.4%, A4 43.6%°] o, HirAH S 404402442 19-294|
(29.0%)7} 7+ #gTh A 1@%‘011*1 T A9l A 842%, FEI-H-3 )
A Ao AFsts 4§ 532%% ofutEC] wld ¢ #@ourh u
SFFES IF 432%, HEF o)A 3BI%ER B NTASFES 7t
Tl ¥ AFES Bt AATAA YoM = F2 385%, 7IE
355%, HE7F 2D AREEAR 260%0]9TH ATAHOAE &

60.1%, W& 32.6%, ¥7, o]&, AP 7.3%°] AtH(Table 1).
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Table 1. General characteristics of subjects

Variable Categories W?Zigtg)j%
Gender Male 1,718 56.4(0.7)
Female 1,847 43.6(0.7)
Age(years) <29 741 29.0(0.9)
30-39 756 20.6(0.7)
40-49 742 21.4(0.6)
50-59 766 19.4(0.6)
=60 560 9.7(0.4)
Mean+SD 3,565 40.4+0.24
Residence Urban 2,971 84.2(1.8)
Rural 594 15.8(1.8)
Type of house  General house 1,790 53.2(1.0)
Apartment 1,775 46.5(1.0)
Family income High 824 23.2(1.1)
Middle-high 900 25.2(1.0)
Middle-low 902 25.3(1.0)
Low 927 26.4(1.1)
Education level — <Elementary 454 10.0(0.6)
Middle school 312 8.0(0.5)
High school 1,325 432(1.1)
>College 1,237 38.7(1.1)
Occupation Professional and clerk 891 26.0(0.9)
None 1,398 38.5(1.0)
Ect 1,276 356.5(1.0)
Marital status ~ Unmarried 879 32.6(1.0)
Married 2,362 60.1(1.1)
Bereaved/divorced/separation/etc 324 7.3(0.5)
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Table 2. Health behaviors of the subjects

Variable Categories N W?ii}étg)j%
Subjective health status Good 1,111 32.6(1.0)
Fair 231 7.1(0.6)
Poor 2,223 60.2(1.0)
Health examination Done 1,967 51.8(1.0)
Do not 1,598 48.2(1.0)

Physical activity(/week)
Waking exercise Do not 847 26.0(1.0)
1-4 1,069 32.8(1.0)
Moderate exercise >5 1,334 41.3(1.0)
Do not 1,362 41.0(1.0)
1-4 685 21.7(0.9)
>5 1,203 37.3(1.0)
Average sleeping time <6 480 13.2(0.6)
(/hr a day) 6-8 2,685 77.8(0.8)
>9 292 9.0(0.6)
M (kg/m’) Underweight(<185) 157 4.4(0.4)
Normal(18.5-22.9) 1,199 34.0(1.0)
Overweight(23.0-24.9) 384 25.0(0.8)
Obese(=25.0) 1,321 36.6(1.0)
Chronic disease Yes 1,121 31.2(1.0)
No 2,444 68.8(1.0)
Current smoking status Yes 819 26.4(0.9)
No 2,746 73.6(0.9)
Current alcohol drinking status  Yes 2,648 77.000.9)
No 917 23.0(0.9)

— 1 1 —
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3. g9l D &
HEFY D Al JEE golRs A% 25(0H)D F4ze v
ESiw 5l4%, T 265%, AP 221%= HIER D FFol EE
BolAY A A7t 735%= /M wekth w3 25(0H)D =4 7t
A A By 2EAAE 165+0.20ng/mLol A, A|a 9.2+
0.09ng/mL, #=F& 153+£0.07ng/mL, ZFa 24.9+0.20ng/mLo] Atk
(Table 3).
Table 3. General characteristics of vitamin D status
Variable N MeantSD Weighted%(%SE)
Vitamin D level(ng/mL) 3,065 16.5+0.20 100.0
745 9.2+0.09 22.1(1.0)
1,802 15.3+0.07 51.4(1.1)
1,081 22.9+0.20 26.5(1.2)

Deficiency(<12.0)
Insufficiency(12.0-19.9)
Sufficiency(=20.0)

_12_
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Ao wel HER D e JFAe] A9 =FR 471%, TR
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< EAHeE ol Aol7b AN SeH(p<0.001) AR 20tHANA
32.1%, E35 2 30t A 583%= 7Hd WATEH =AM AFsE BT
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= 39.8%= HEHH ol meh el gk AFol 7k 9l HH(p=0.003).
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Table 4. Vitamin D level by general characteristics of the subject

Weighted %(%SE)

Vitamin D level

Variable Deficiency Insufficiency Sufficiency P

Gender <.001
Male 12.0(1.3) 47.1(2.1) 41.0(2.2)

Female 22.2(1.7) 50.0(2.0) 27.8(1.8)

Age <.001
=29 32.1(1.1) 52.1(1.4) 15.8(1.6)
30-39 20.6(1.7) 58.3(2.5) 21.1(2.3)
40-49 20.8(1.8) 53.5(2.2) 25.6(2.1)
50-59 13.5(1.5) 44.0(2.3) 42.5(2.3)
=60 13.2(1.7) 45.6(2.8) 41.2(2.9)

Residence .003
Urban 17.1(1.2) 50.2(1.5) 32.7(1.8)

Rural 13.9(2.7) 39.8(3.1) 46.3(3.9)

Type of house 733
General house 15.9(1.5) 48.2(2.0) 35.9(2.2)
Apartment 17.3(1.7) 48.6(1.9) 34.1(2.3)

Family income .063
High 11.1(1.8) 48.3(3.0) 40.5(3.0)
Middle-high 16.5(1.9) 51.0(2.7) 32.5(2.6)
Middle-low 17.8(2.1) 46.6(2.5) 35.5(2.5)

Low 19.2(2.3) 48.1(2.8) 32.6(2.9)

Education level 054
<Elementary 14.2(2.0) 46.9(3.3) 389(34)

Middle school 13.1(2.5) 42.7(3.6) 44.2(3.8)
High school 17.5(1.8) 51.4(2.4) 30.8(2.7)
= College 17.8(2.1) 51.4(2.3) 30.8(2.7)

Occupation .001
Professional and clerk 23.7(1.9) 54.3(2.0) 22.0(1.7)

None 23.6(1.5) 50.7(1.6) 25.7(1.7)
Ect 19.2(1.3) 50.1(1.6) 30.7(1.7)

Marital status <.001
Unmarried 27.0(6.3) 54.2(6.9) 18.8(5.2)
Married 16.0(1.2) 47.8(1.5) 36.2(1.7)
Be/rse:g;(;/tcii;%&ed 16.7(2.9) 50.1(3.7) 33.2(3.9)

_ 14 _
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Table 5. Vitamin D level by health behaviors of the subject
Weighted %(%SE)

Vitamin D level

Variable — — —
Deficiency Insufficiency Sufficiency
Subjective health status .094
Good 12.0(1.7) 49.5(2.8) 38.5(2.7)
Fair 20.2(4.9) 46.2(6.4) 33.7(6.3)
Poor 18.1(1.4) 48.1(1.6) 33.8(1.8)
Health examination 315
Done 15.5(1.2) 49.1(1.6) 35.4(1.8)
Do not 18.8(2.1) 46.7(2.7) 34.5(2.7)
Physical activity(/week)
Waking exercise H76
Do not 21.0(1.8) 52.7(2.0) 26.3(1.9)
1-4 24.3(1.7) 50.2(1.8) 25.5(1.7)
=5 22.0(1.4) 50.8(1.6) 27.2(1.7)
Moderate exercise 272
Do not 21.3(1.4) 52.6(1.6) 26.1(1.5)
1-4 23.0(1.8) 52.7(2.1) 24.4(2.0)
=5 236(1.6) 48.5(1.7) 27.9(1.8)
Average sleeping time(hr a day) 772
<6 15.0(2.6) 52.1(3.7) 32.9(3.4)
6-8 16.6(1.3) 48.5(1.6) 34.9(1.7)
=9 17.8(4.0) 43.7(5.6) 38.5(5.3)
BMI(kg/m®) 003
Underweight(<18.5) 32.3(8.9) 42.7(9.1) 25.0(7.4)
Normal(18.5-22.9) 17.9(2.0) 49.2(2.6) 32.9(2.6)
Overweight(23.0-24.9) 15.0(1.9) 49.3(2.6) 35.8(2.8)
Obese(=25.0) 16.0(1.7) 47.5(2.3) 36.6(2.3)
Chronic disease H32
Yes 20.1(1.4) 53.2(1.7) 26.6(1.7)
No 23.0(1.3) 50.6(1.2) 26.5(1.3)
Smoking and Alcohol status .008
None 22.6(2.4) 44.6(2.7) 32.9(2.8)
Smoking only 3.7(12.2) 62.9(7.5) 33.4(74)
Alcohol drinking only 15.9(1.4) 48.3(1.9) 35.8(3.0)
Both 13.5(2.1) 50.6(2.9) 35.9(3.0)
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Table 6. Relationship of weekly consumption frequencies of
vitamin D rich foods Weighted %(%SE)

Vitamin D level

Deficiency Insufficiency Sufficiency P

Beef(/wk) 658

Do not eat 21.5(1.3) 51.7(1.3) 26.8(1.3)

Do eat 22.9(1.4) 51.0(1.5) 26.1(1.6)
Mackerel(/wk) <.001

Do not eat 24.9(1.4) 52.2(1.4) 23.0(1.4)

Do eat 19.0(1.4) 51.6(1.7) 29.5(1.8)
Yellow croaker(/wk) 131

Do not eat 23.5(1.3) 51.7(1.3) 24.7(1.4)

Do eat 19.9(1.7) 52.5(1.9) 27.7(2.0)
Anchovy(/wk) 092

Do not eat 24.8(1.6) 51.1(1.8) 24.0(1.7)

Do eat 21.1(1.2) 52.5(1.4) 26.4(1.5)
Pollock(/wk) 254

Do not eat 22.6(1.2) 51.5(1.4) 24.2(1.4)

Do eat 21.8(1.5) 50.7(1.7) 27.5(1.7)
Mushroom(/wk) 182

Do not eat 23.1(1.3) 52.7(1.4) 24.2(1.4)

Do eat 21.8(1.5) 50.7(1.7) 27.5(1.7)
Egg(/wk) 028

Do not eat 21.6(1.5) 48.8(1.8) 29.6(1.7)

Do eat 22.3(1.2) 52.8(1.2) 24.9(1.3)
Milk(/wk) 183

Do not eat 24.6(1.7) 49.6(1.7) 25.8(1.7)

Do eat 21.7(1.3) 53.1(1.3) 25.3(1.4)
Yogurt(/wk) .103

Do not eat 22.1(1.3) 49.8(1.4) 28.1(1.4)

Do eat 22.2(1.3) 53.2(1.4) 24.7(1.4)
Ice cream(/wk) 764

Do not eat 21.4(1.7) 52.0(1.8) 26.6(1.7)

Do eat 22.9(1.8) 51.3(1.8) 25.8(1.7)
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Table 7. Hierarchical multiple logistic regression analysis of
smoking and alcohol drinking status on vitamin D level

Vitamin D levell/Sufficiency]

Characteristics Insufficiency Deficiency
OR 95% CI OR 95% CI

Model 1

None 1.000 1.000

Smoking only 2.245 (1.237-4.073) 1.201  (0.521-2.769)

Alcohol drinking only 1304 (1.055-1.610) 1.081 (0.822-1.422)

Both 1568 (1.225-2.006) 1.653  (1.160-2.355)
Model 1T

None 1.000 1.000

Smoking only 2476  (1.272-4.821) 1.38 (0.529-3.630)

Alcohol drinking only  1.069 (0.824-1.38%) 0.767 (0.551-1.070)

Both 1.305 (1.011-1.782) 1.243  (0.950-1.874)
Model I

None 1.000 1.000

Smoking only 2.281 (1.080-4.817) 1.397  (0.504-3.876)

Alcohol drinking only 1027 (0.779-1.354) 0.734  (0.517-1.042)

Both 1.356  (1.010-1.922) 1.377  (0.795-1.925)

OR: odds ratio; CI: confidential interval.

Model I adjusted for gender

Model I adjusted for gender, age, residence, occupation, marital state

Model I adjusted for gender, age, residence, occupation, marital state, BMI, mackerel and
egg consumption times(/week)
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