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The Mediating Role of Smoking and Body Mass Index on the
Relationship between Alcohol Consumption and Blood
Triglyceride Levels among Korean Adults: The 7th Korean
National Health and Nutrition Examination Survey

Yeon Joo Yoo

Department of Family Medicine, Daegu Veterans Hospital, Daegu, Korea

Background: Although there are many studies of association between alcohol consumption and hyper-
triglyceridemia with categorized variables, it is insufficient to study association between quantity of alcohol con-
sumption and triglyceride levels as continuous variables. Therefore, this study investigates direct effect of alco-
hol consumption on triglyceride levels. Additionally, this study examines indirect effects through smoking and
body mass index (BMI).

Methods: This study uses data from the 7th Korean National Health and Nutrition Examination Survey. Among
the participants, 5,867 adults =20 years of age are enrolled. To test the association between quantity of alcohol
consumption and triglyceride levels and indirect effects through smoking and BMI, this study conducts multi-re-
gression analysis by SPSS PROCESS macro.

Results: The results are as follows. First, alcohol consumption has positive(+) effects on smoking, BMI, and tri-
glyceride levels significantly. Second, smoking and BMI have a positive(+) effect on triglyceride levels
significantly. Third, alcohol consumption has positive(+) effects on triglyceride levels through smoking and BMI
indirectly.

Conclusions: Alcohol consumption has a direct effect on triglyceride levels, also has indirect effects through
smoking and BMI positively.
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Table 1. General characteristics of study population

Value
Sex
Male 2,627 (44.8)
Female 3,240 (55.2)
Total 5,867 (100)
Age,y
20-29 647 (11.0)
30-39 889 (15.1)
40-49 1,108 (18.9)
50-59 1,179 (20.1)
60-69 1,059 (18.0)
70-89 985 (16.8)
Total 5,867 (100)
Income (quintile)
1 887 (15.1)
2 1,049 (17.9)
3 1,239 (21.1)
4 1,284 (21.9)
5 1,385 (23.6)
Total 5,844 (100)
Education
Elementary school 1,164 (19.8)
Middle school 562 (9.6)
High school 1,673 (28.5)
College 2,161 (36.8)
Total 5,560 (100)
Values are presented as frequency (%).
Table 2. Descriptive statistics
Value

5,867 (0, 110.77; 5.91+£11.499)
Smoking, w (pack) 5,720 (0, 15.79; 0.82+2.149)

BMI 5,859 (13.332, 43.56; 23.93+3.550)
5,867 (19, 1,781; 133.89+102.836)

Alcohol consumption, w

Triglyceride
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Table 3. Correlation coefficient between variables

Alcohol

consumption, S‘;n((; l:crll{g)’ BMI  Triglyceride Age
Smoking, w
(pack)
PCC 0.340°
P-value 0.000
n 5,720
BMI
PCC 0.066 0.045"
P-value 0.000 0.001
n 5,859 5,713
Triglyceride
PCC 0.179° 0.196 0.246
P-value 0.000 0.000 0.000
n 5,867 5,720 5,859
Age
PCC -0.134° -0.097° 0.069"  0.060°
P-value 0.000 0.000 0.000 0.000
n 5,867 5,720 5,859 5,867
Income
PCC 0.052° 0.006 -0.062° -0.055" -0.389"
P-value 0.000 0.634 0.000 0.000 0.000
n 5,844 5698 5836 5844 5844

Values are presented as number (minimum, maximum; meanzstand-
ard deviation).
Abbreviation: BMI, body mass index.

Abbreviations: BMI, body mass index; PCC, Pearson correlation

coefficient.
*P<0.01.
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Table 4. Result of multiple regression analysis including control variables
Model 8 Unstandardized coefficient Stca;e(;?ii?iiid , Multicollinearity statistic

B SE B Tolerance VIF
Constant 4.273 15.058 0.284 0.777
Sex -23.598 3.002 -0.114 -7.860 0.000 0.770 1.299
Age 0.396 0.107 0.063 3.716 0.000 0.561 1.784
Income -2.806 1.106 -0.038 -2.537 0.011° 0.735 1.361
Education 0.953 1.588 0.011 0.600 0.549 0.515 1.942
Treatment of dyslipidemia 1.653 4.115 0.005 0.402 0.688 0.886 1.128
Alcohol Consumption, w 0.866 0.125 0.097 6.908 0.000° 0.827 1.209
Smoking, w (pack) 5.693 0.689 0.118 8.267 0.000° 0.795 1.257
BMI 5.905 0.378 0.205 15.611 0.000" 0.951 1.051

Dependent variable: triglyceride. F: 91.822, P: 0.000, Adjusted R*: 0.

119.

Abbreviations: SE, standard error; VIF, variation inflation factor; BMI, body mass index.

*P<0.05.
°p<0.01.
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Table 5. Direct effect of alcohol consumption on triglyceride
D(t’lecccflfgecc(:nsumptiona triglyceride) Effect size SE ! P LLc ULl
Total 0.9625 0.1186 8.1184 0.0000 0.7301 1.1949
Sex
Male 1.0267 0.1696 6.0547 0.0000 0.6942 1.3592
Female -0.3889 0.1958 -1.9863 0.0471 -0.7728 -0.0050
Age,y
20-39 0.6425 0.1914 3.3561 0.0008 0.2670 1.0180
40-59 1.4804 0.2139 6.9196 0.0000 1.0608 1.8999
>60 0.7969 0.2025 3.9349 0.0001 0.3997 1.1940
Direct effect analysis (SPSS macro process).
Abbreviations: SE, standard error; LLCI, lower limit confidence interval; ULCI, upper limit confidence interval.
Table 6. Indirect effects through smoking and BMI
Indirect effect Effect size BootSE BootLLCI* BootULCI*
Alcohol consumption— BMI— triglyceride
Total 0.1353 0.0300 0.0780 0.1945
Sex
Male 0.0800 0.0394 0.0050 0.1602
Female 0.0394 0.0602 -0.0773 0.1594
Age,y
20-39 0.2895 0.0747 0.1574 0.4481
40-59 0.1830 0.0426 0.1057 0.2740
260 -0.0206 0.0407 -0.0999 0.0619
Alcohol consumption— smoking— triglyceride
Total 0.4493 0.0639 0.3287 0.5750
Sex
Male 02528 0.0570 0.1514 03734
Female 0.2046 0.1127 0.0427 0.4808
Age,y
20-39 0.3494 0.0899 0.1919 0.5446
40-59 0.5296 0.1106 0.3265 0.7532
260 0.3239 0.1044 0.1409 0.5479
Total 0.5846 0.0730 0.4451 0.7284

Indirect effect analysis (SPSS macro process).

Abbreviations: BootSE, bootstrapping standard error; BootLLCI, bootstrapping lower limit confidence interval; BootULCI, bootstrapping

upper limit confidence interval.
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Figure 1. Study model. BMI, body mass index.
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