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Association of Smoking Status and High Density
Lipoprotein-Cholesterol in Males in the Fifth Korea National
Health and Nutrition Examination Survey

In Kyung Jung

Department of Beauty Art, Honam University, Gwangju, Korea

Background: The patients with metabolic syndrome had shown low high density lipoprotein-cholesterol
(HDL-C) and smoking had been reported to be an independent risk factor for low HDL-C. This study aimed to
study the association of smoking status and low HDL-C in general population of Korea.

Methods: Frequency analysis and descriptive statistics for general characteristics and chi-square test for the
association of smoking status and low HDL-C were used. Then, logistic regression analyses for the effect of
smoking on low HDL-C and general linear method for HDL-C estimates were used.

Results: Univariate regression showed that smoking status showed an association with low HDL-C. Prevalence
of low HDL-C was 29.4+0.3% of Korean males in their twenties or over, and low HDL-C possibilities of current
and past-smokers compared with non-smokers were odds ratio 1.345 and 1.123 respectively. After adjust-
ments with sociodemographic factors, physical activity, body mass index (BMI), and age, the low HDL-C possi-
bility of current-smokers was 1.328 times higher and for past-smokers was 0.892 times than non-smokers
(P<0.05). The HDL-C concentration of current-smokers was 1.009 mg/dL lower than non-smokers', whereas
that of past-smokers' was 0.478 mg/dL higher than non-smokers'. HDL-C concentration decreased 0.922
mg/dL for every 1 unit of BMI increase and 0.080 mg/dL for every 1-year age increase (P<0.05).
Conclusions: In this study using general population, HDL-C showed significant association with smoking
status. The occupation, BMI and age also had significant associations. Conclusively, the possible strategies to
maintain serum HDL-C include cessation of smoking, increase of physical exercise, and weight loss.
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Table 1. Sociodemographic characteristics of study participants

Table 2. Characteristics of study participants

Characteristics Unweighted No. Estimated mean Characteristics E+SE (%) Unweighted
(%) frequency
Region® Measurement
Total 6,799 100.0 Age,y 44.52+0.285 6,799
Dong 5,360 80.1 Height, cm 170.93+0.119 6,789
Town-village 1,439 19.9 Weight, kg 70.75+0.198 6,783
Housing Waist circumference, cm 84.37+0.167 6,782
Total 6,799 100.0 BMI, kg/m’ 24.16+0.056 6,779
General house 3,642 67.6 HDL-C, mg/dL 46.84+0.193 6,799
Apartment 3,157 324 Physical activity
Household income Total 100.0 6,799
Total 6,733 100.0 No 50.4+0.8 3,505
Low 1,140 13.2 Moderate 30.9+0.7 2,145
Low-moderate 1,747 26.8 High 18.7+0.6 1,149
Moderate-high 1,929 31.0 Smoking status
High 1,917 29.0 Total 100.0 6,799
Education Current smoker 46.2+0.8 2,783
Total 6,785 100.0 Past smoker 34.1+0.7 2,784
Elementary 1,160 11.8 Nonsmoker 19.7+0.6 1,232
Middle 797 10.1 Abbreviations: E, estimated mean; SE, standard error; BMI, body
High 2,407 415 mass index; HDL-C, high density lipoprotein-cholesterol.
College and more 2,421 36.7
Occupasion orss 1000 AT Aol weba R, S 5@ o] B
Administrator and 1,150 18.1 22}, AE7F 9 T FARP 9] HDL-C7} 0.489 mg/dL
Cifl'elfslah“ 726 11.1 ]/]—OP—L ‘E]‘T}J:_‘?— }\]VX]‘ ;1_01 2176 mg/dL 7] © L_’ 101—;(]
Service workers and 744 13.1 71AZ2; B 2HFARP 0] 1.348 mg/dL ARl Bl
marketers o ZARP70] 1.050 mg/dL, ‘AREEARP o] 0.540 mg/dL,
Agrlculture, forestry, 717 8.0
S fishery oI 42 S0l 043 my/dl sk AT
Engineers, technicians, 1283 220 < 5P e 2 diE) AP ARIRES ke 29 HDL-C
Manual laborers 518 7.1 7} 1.697 mg/dL L9 AAZEE o= 29 A
H(irndem?kers and 1,610 20.6 1.093 mg/dng_]-% l_-;_ol—];]_ BNHﬂ— 1 5.7]-61—01] II]—F',]- I—H)L C
students

*Classified by Korean administrative district.
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Table 3. HDL-cholesterol status by smoking status

Smoking statue Unweighted frequency ESSI;IE‘_’/QC) <40 mg/cll\% EE]? E;s =40 mg/c;\? 7 r
Current 2,783 31.2+0.5 869 68.6+0.5 1,914 9.522 <0.001
Past 2,784 28.8+0.5 801 71.2+0.5 1,983

None 1,232 26.6+0.7 328 73.4+0.7 904

Total 6,799 29.4+0.3 1,998 70.6+0.3 4,801

Abbreviations: HDL-C, high density lipoprotein-cholesterol; E, estimated mean; SE, standard error.
Values are presented as number or estimated meaned as oprotein-cholesterol.n L.

*Calculated by complex sample chi-square test.
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Table 4. OR for low HDL-C* by smoking status and other confounding factors in males aged 20 or above in KNHANES V

Risk factors Univariate Multivariate (Model 1) Multivariate (Model 2)° Multivariate (Model 3)°
OR (95%CI) P OR (95%Cl) P OR (95%Cl) s OR (95%Cl) P

Smoking status 0.003 0.001 <0.001 <0.001
Current 1.345 (1.120-1.615) 1.403 (1.167-1.687) 1.255 (1.031-1.528) 1.328 (1.089-1.619)

Past 1.123 (0.933-1.352) 1.131 (0.936-1.367) 0.860 (0.701-1.055) 0.892 (0.727-1.095)
None 1.000 (reference) 1.000 (reference) 1.000 (reference) 1.000 (reference)

Region 0.284 0.535 0.297
Dong 1.103 (0.921-1.321) 1.072 (0.860-1.337) NA 1.128 (0.899-1.414)
Town-village 1.000 (reference) 1.000 (reference) NA 1.000 (reference)

Housing 0.257 0.291 0.437
General house 1.000 (reference) 1.000 (reference) NA 1.000 (reference)
Apartment 1.080 (0.945-1.235) 1.084 (0.933-1.259) NA 1.064 (0.909-1.246)

Household income 0.460 0.577 0.480
Low 1.157 (0.932-1.436) 1.134 (0.884-1.454) NA 1.154 (0.884-1.507)
Low-moderate  1.093 (0.913-1.310) 1.120 (0.927-1.352) NA 1.164 (0.953-1.420)
Moderate-high 1.012 (0.856-1.195) 1.025 (0.864-1.215) NA 1.075 (0.895-1.290)

High 1.000 (reference) 1.000 (reference) NA 1.000 (reference)

Education 0.017 0.008 0.959
Elementary 1.323 (1.096-1.596) 1387 (1.122-1.713) NA 1.019 (0.810-1.281)
Middle 1.288 (1.029-1.612) 1.338 (1.066-1.680) NA 0.993 (0.783-1.260)

High 1.000 (reference) 1.000 (reference) NA 1.000 (reference)
College and more  1.115 (0.952-1.307) 1.049 (0.876-1.258) NA 1.048 (0.864-1.272)

Occupation 0.102 0.031 0.152

Afr‘fé”;ge‘g;ﬁgf 1.451 (1.086-1.937) 1.662 (1.213-2.276) NA 1.432 (1.034-1.984)
Clerks 1.236 (0.889-1.719) 1.392 (0.988-1.960) NA 1.187 (0.831-1.694)
Se”icﬁ workerand 4 ;5 (0.801-1.568) 1.219 (0.866-1.716) NA 1.071 (0.744-1.543)
marketers
Agriculture,
Forestry, and 1.170 (0.853-1.605) 1.185 (0.843-1.668) NA 1.116 (0.772-1.613)
fishery
Engineers,
technicians, and ~ 1.250 (0.929-1.683) 1.299 (0.964-1.751) NA 1.184 (0.864-1.623)
assemblers
Manual laborers 1.000 (reference) 1.000 (reference) NA 1.000 (reference)
Hﬁfggﬁi‘“s & 1357 (1.013-1.817) 1.410 (1.047-1.900) NA 1.340 (0.975-1.842)

Physical activity 0.002 0.025 0.029
None 1.294 (1.078-1.552) NA 1.257 (1.035-1.527) 1.255 (1.027-1.534)
Moderate 1.005 (0.829-1.219) NA 1.041 (0.846-1.280) 1.039 (0.839-1.287)

High 1.000 (reference) NA 1.000 (reference) 1.000 (reference)

BMI, kg/m’ <0.001 <0.001 <0.001
<18.5 0.779 (0.402-1.507) NA 0.710 (0.363-1.390) 0.714 (0.361-1.413)
18.5 to <23.0 1.000 (reference) NA 1.000 (reference) 1.000 (reference)
23.0to <25.0 1.648 (1.367-1.987) NA 1.636 (1.356-1.973) 1.705 (1.407-2.066)
25.0 to <30.0 2.781(2.344-3.299) NA 2.844 (2.391-3.383) 2.841 (2.382-3.389)
>30.0 3.508 (2.471-4.980) NA 3.916 (2.718-5.642) 3.859 (2.653-5.614)

Age,y <0.001 <0.001 <0.001
per 10 ys increase  1.146 (1.100-1.194) NA 1.195 (1.138-1.255) 1.208 (1.139-1.281)

Abbreviations: OR, odds ratio; HDL-C, lipoprotein-cholesterol; KNHANES V, the Fifth Korea National Health and Nutrition Examination
Survey; CI, confidence interval; NA, not applicable; BMI, body mass index.
Values are presented as OR (95% CI).

“Below 40 mg/dL.

®Adjusted by sociodemographic factors, e.g., region, housing, household income, education, and occupation.
‘Adjusted by physical activity, BMI, and age.
dAdjusted by factors in Model 1 and Model 2.
‘Calculated by complex sample logistic regression analysis.
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Table 5. Parameter estimates of HDL-C in males aged 20 or above in KNHANES V*

95% CI Hypothesis test
Parameter B SE Lower Upper T 7P i Fes
Intercept 72.153 1.616 68.978 75.327 44.647 551 <0.001
Smoking status
Current -1.009 0.436 -1.866 -0.152 -2.313 551 0.021
Past 0.478 0.462 -0.430 1.386 1.035 551 0.301
None 0.000"
Region
Dong -0.576 0.581 -1.717 0.565 -0.991 551 0.322
Town-village 0.000
Housing
General house 0.034 0.369 -0.690 0.758 0.093 551 0.926
Apartment 0.000"
Household income
Low -0.032 0.615 -1.240 1.177 -0.051 551 0.959
Low-moderate -0.337 0.488 -1.296 0.622 -0.690 551 0.490
Moderate-high -0.403 0.392 -1.173 0.367 -1.028 551 0.304
High 0.000"
Education
Elementary school 0.510 0.682 -0.829 1.849 0.748 551 0.455
Middle school 0.672 0.685 -0.673 2.018 0.982 551 0.327
High school 0.307 0.418 -0.513 1.128 0.736 551 0.462
College over 0.000
Occupation
Administrator and specialists -0.489 0.604 -1.676 0.698 -0.809 551 0.419
Clerks 0.540 0.608 -0.654 1.735 0.888 551 0.375
Service workers, and marketers 1.050 0.624 -0.175 2.276 1.683 551 0.093
Agriculture, forestry, and fishery 0.436 0.754 -1.044 1.917 0.579 551 0.563
Eng‘neegs’ technicians, and 1.348 0.565 0.238 2.457 2.385 551 0.017
assemblers
Manual laborers 2.176 0.771 0.662 3.690 2.823 551 0.005
Homemakers and students 0.000°
Physical activity
High 1.697 0.443 0.827 2.566 3.834 551 <0.001
Moderate 1.093 0.382 0.343 1.842 2.865 551 0.004
None 0.000"
BMI, kg/m’
1 unit increase -0.922 0.052 -1.026 -0.819 -17.571 551 <0.001
Age,y
1 year increase -0.080 0.014 -0.107 -0.053 -5.828 551 <0.001

Abbreviations: HDL-C, high density lipoprotein cholesterol; KNHANES V, the Fifth Korea National Health and Nutrition Examination
Survey; B, estimated mean; SE, standard error; CI, confidence interval; BMI, body mass index.
‘Model: HDL-C (mg/dL)=intercept+smoking status+region+housing+household income+education+occupation+physical activity+

BMI+age
*This parameter is set to zero because it is redundant.
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