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ABSTRACT

Purpose: The aim of this study was to determine the relationship between serum concentrations of 25—hydroxyvitamin D
[25(0OH)D] and chronic obstructive pulmonary disease (COPD) prevalence, Methods: The analysis was performed using
data from the Fifth Korean National Health and Nutrition Examination Survey, a cross—sectional survey of the Korean civilian
population conducted from 2010 to 2012, The analyses were restricted to males who were 40 years of age and above.
Complex sample multiple logistic regression analyses were used to examine the associations of COPD prevalence with
25(0H)D and other factors. Results: FEV;/FEVg varied significantly with smoking status, age, household income, education
level, occupation, body mass index (BMI), and physical activity (p { 0.05). In univariate analysis, smoking status, BMI,
household income, education level, and occupation showed association with COPD (p ¢ 0.05), but vitamin D was not
associated with COPD (p = 0.078). However, when adjusted with smoking status, household income, education level,
occupation, BMI, age, and smoking index, the lowest quartile of 25(0H)D showed OR 1,643 (95% Cl 1,161—2,236) compared
to 3rd quartile (p = 0,024), Conclusion: A significant relationship was observed between serum concentration of 25(0H)D
and COPD,
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Table 1. Serum 25-hydroxyvitamin D levels of males according to smoking status and the other factors in KNHANES V)

Factors Estimate +SE N p?
-Smoking status & FEV,/FEV-
Current smoker? 19.44+0.19 3,855
) Past smoker® 19.03+0.26 1,410 b=c>a
Smoking status Non-smoker® 10.78 £0.22 1,852
Total 19.58+0.31 593 0.023
<0.73 19.43+£0.19 3,930
FEV,/FEVg 0.73< 19.56 £0.33 730
Total 19.40+0.19 3,200 0.638
-Demographic Factors-
40-492 19.43+0.19 3,930
50-59° 18.57 £0.25 1,183
60-69¢ 19.77 £0.26 1,181 a<b<d=e=c
Age.y 70-794 20.41+0.29 972
80 or above 19.87+£0.43 545
Total 19.91+£1.19 49 <0.001
1st quartile 19.46 £0.19 3,881
2nd quartile 19.82+0.38 628
Household income 3rd quartile 19.66 +0.27 992
4th quartile 19.05+0.27 1,048
Total 19.44 £0.26 1,213 0.157
Elementary? 19.45+0.19 3,861
Middle® 20.61+0.40 752
. a>b>c>d
Education High® 20.16 +£0.36 607
College and more® 19.25+0.26 1,322
Total 18.51+£0.25 1,180 <0.001
Adminstrator & specialist? 19.45+0.19 3,846
Clerks® 17.97 £0.27 642
Service workers & marketers® 18.24 £0.42 341
) Agriculture, forestry & fishery® 18.59+£0.33 416 a= b~: c=g=
Occupation Engineer, technician & assembler® 23.05+0.44 516 e=f<d
Manual laborers' 19.39+0.33 781
Homemakers and students® 19.46 £0.46 338
Total 19.13+0.32 812 <0.001
No 19.44 £0.19 3,853
Walking Yes 19.27 £0.22 2,351
Total 19.71+£0.23 1,502 0.068
No? 19.44+0.19 3,853
i » Medium® 19.17 +£0.19 3,023 a<c<b
Physical activity High® 21.84+0.78 195
Total 19.96 £0.34 635 <0.001
<18.5 19.43+£0.19 3,926
18.5t0 <23 19.09+£1.36 40
BMI. ka/m? 23to <25 19.66 £0.28 1,193
-kg/m 25t0 <30 19.46 +0.24 1172
30+ 19.32+£0.25 1,444
Total 17.85+0.92 77 0.408

Abbreviations: SE, standard error. N, unweighted frequency. FEV,, forced expiratory volume for 1 second. FEV, forced expiratory vol-
ume for 6 seconds. BMI, body mass index

1) Data are expressed as estimates * SE in ng/ml of 25-hydroxyvitamin D.  2) Calculated by complex sample general linear model
(CSGLM)
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Table 2. Differences in FEV; and FEV,/FEV4 by each variables for males in KNHANES V

FEV,, L FEV,/FEVg
Factors N p value? p value?
Estimates + SE (95% CI) Estimates + SE (95% ClI)

Age,y 4,024  3.17+0.015 (3.15-3.20) <0.001 0.7818 £0.00146 (0.7789-0.7846)  <0.001
40-492 1,204 3.59+0.019(3.55-3.62) a>b>c> 0.8095+0.00176(0.8061-0.8130) a>b>c>
50-59° 1,197 3.22+0.018(3.18-3.25) d>e 0.7857 £0.00212 (0.7816-0.7899) d>e
60-69° 993 2.77 +£0.021 (2.73-2.81) 0.7577 £0.00257 (0.7526-0.7627)

70-799 572 2.43+0.029 (2.37-2.49) 0.7266 +0.00432 (0.7181-0.7351)
80 or above® 58 2.05+0.065 (1.93-2.18) 0.6880 +0.01081 (0.6668-0.7092)

Household income 3,972  3.17+0.015(3.14-3.20) <0.001 0.7817 +£0.00147 (0.7788-0.7846) <0.001
1st quartile?® 654 2.79+0.038 (2.71-2.86) a<b<c<d 0.7511+0.00444 (0.7423-0.7598) a<b<c<d
2nd quartile® 1,024  3.16£0.027 (3.10-3.21) 0.7813 +0.00246 (0.7764-0.7861)
3rd quartile® 1,064  3.29+0.026 (3.24-3.34) 0.7866 +0.00237 (0.7819-0.7912)
4th quartile® 1,230 3.30+0.021 (3.26-3.34) 0.7955 +0.00200 (0.7915-0.7994)

Education 3,946  3.17+0.015(3.14-3.20) < 0.001 0.7818 +0.00146 (0.7789-0.7847) < 0.001
Elementary® 778 2.72+0.030 (2.66-2.78) a<b<c<d 0.7455+0.00369 (0.7383-0.7528) a<b<c<d
MiddleP 624 3.05+0.030 (2.99-3.11) 0.7740 £0.00336 (0.7674-0.7806)

High® 1,345  3.26£0.022 (3.21-2.30) 0.7880 +0.00204 (0.7840-0.7920)
College and more? 1,199  3.45+0.024 (3.40-3.49) 0.8035 +0.00178 (0.8000-0.8070)

Occupation 3,931  3.17+0.015 (3.14-3.20) <0.001 0.7820 +0.00145 (0.7791-0.7848)  <0.001
Adminstrators & specialists® 653 3.46 +£0.028 (3.41-3.52) a=b>c>e> 0.8063 +0.00231 (0.8018-0.8108) a>b>c>f>
Clerks? 348 3.47 +£0.036 (3.39-3.54) f>d>g  0.8027 £0.00393 (0.7950-0.8104) d>e>g
Service workers & marketers® 420 3.36 £0.034 (3.29-3.42) 0.7970 +0.00344 (0.7903-0.8038)

Agriculture, forestry & fisheryd 525 2.96 £0.043 (2.88-3.04) 0.7659 +0.00478 (0.7565-0.7753)
Engineers, technicians & assemblers® 792 3.28+0.023 (3.24-3.33) 0.7881 +0.00254 (0.7832-0.7931)
Manual laborers’ 344 3.11+0.041 (3.02-3.19) 0.7699 +0.00445 (0.7612-0.7787)
Homemakers and students9 849 2.71+0.031 (2.65-2.77) 0.7505 +0.00336 (0.7439-0.7571)

BMI, kg/m? 4,020  3.17 +£0.015 (3.15-3.20) <0.001 0.7917 +£0.00146 (0.7789-0.7846)  <0.001
<18.52 43 2.62+0.161(2.30-2.93) a<b<c< 0.6955+0.02431(0.6478-0.7433) a<b<c<
18.5to <23 1,234  3.11+0.026 (3.06-3.16) d<e 0.7627 £0.00283 (0.7572-0.7683) d<e
23 to <25° 1,188  3.20+0.025 (3.15-3.25) 0.7858 +0.00218 (0.7815-0.7901)

25 to <309 1,477  3.22+0.023(3.17-3.26) 0.7944 +0.00200 (0.7904-0.7983)
30+¢ 78 3.30+0.064 (3.17-3.43) 0.8174 +0.00568 (0.8062-0.8286)

Walking 3,936  3.17+0.015 (3.14-3.20) 0.241 0.7819 +0.00148 (0.7790-0.7848) 0.367
No 2,401  3.18+0.019 (3.15-3.22) 0.7828 +0.00184 (0.7792-0.7865)

Yes 1,535 3.15+0.020 (3.11-3.19) 0.7804 +0.00220 (0.7760-0.7847)

Physical activity 3,937  3.17+0.015(3.14-3.20) 0.004 0.7819 +0.00148 (0.7790-0.7848) 0.002
None? 3,094  3.16+0.017 (3.13-3.20) b=a<c 0.7806 £0.00166 (0.7774-0.7839) b=a<c
MediumP 200 3.07 £0.055 (2.96-3.18) 0.7740 £0.00557 (0.7631-0.7850)

High® 643 3.25+0.030 (3.19-3.31) 0.7902 +0.00294 (0.7845-0.7960)

Smoking status 3,939  3.17+0.015(3.14-3.20) <0.001 0.7818 +£0.00147 (0.7789-0.7847)  <0.001
Current smoker® 1,449  3.22+0.021(3.17-3.26) b<c=a 0.7810+0.00232 (0.7764-0.7855) b =a<c
Past smoker® 1,890 3.12+0.021(3.07-3.16) 0.7783 £0.00199 (0.7744-0.7822)
Non-smoker® 600 3.21+0.033 (3.15-3.28) 0.7952 +0.00301 (0.7893-0.8011)

25(0OH)D, ng/mL 3,930 3.18+0.015(3.15-3.21) 0.178 0.7823 £0.00147 (0.7794-0.7852) 0.029
1st quartile® 568 3.14+0.037 (3.07-3.21) 0.7804 +0.00370 (0.7732-0.7877) d=b=a<c
2nd quartile® 812 3.22+0.029 (3.17-3.28) 0.7818 +0.00315 (0.7756-0.7880)
3rd quartile® 1,104  3.16+0.022(3.12-3.21) 0.7878 +0.00228 (0.7833-0.7923)
4th quartile® 1,446  3.19+0.024 (3.15-3.24) 0.7793 £0.00233 (0.7747-0.7839)

Abbreviations: FEV,, forced expiratory volume for 1 second. FEVg, forced expiratory volume for 6 seconds. 25(OH)D, 25-hydroxyvitamin

D. N, unweighted frequency. SE, standard error.

1) Calculated by complex sample general linear model (CSGLM).
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Table 3. Unadjusted and adjusted odds ratios of chronic obstructive pulmonary disease by vitamin D, demographic factors and smoking
factors for males aged 40 or above in KNHANES VY

Chronic obstructive pulmonary disease

Risk Factors Unadjusted Adjusted
OR (95% ClI) p value? OR (95% CI) p value?
-Vitamin D & BMI -
Vitamin D 0.078 0.024
1st quartile 1.409 (1.017-1.951) 1.643(1.161-2.326)
2nd quartile 1.155 (0.848-1.573) 1.453 (1.045-2.020)
3rd quartile 1.000 (reference) 1.000 (reference)
4th quartile 1.332(1.050-1.691) 1.256 (0.956-1.649)
BMI, kg/m? <0.001 <0.001
<18.5 16.826 (4.751-59.591) 6.756 (1.358-33.619)
18.5-<23 5.884 (2.085-16.602) 3.407 (0.935-12.412)
23-<25 2.890 (1.019-8.196) 1.821 (0.502-6.605)
25-<30 2.099 (0.756-5.825) 1.398 (0.394-4.956)
30+ 1.000 (reference) 1.000 (reference)
-Demographic factors-
Age, per 1 year increase <0.001 <0.001
1.095 (1.083-1.106) 1.085 (1.069-1.101)
Household income <0.001 0.490
1st quartile 4.517 (3.327-6.132) 1.324 (0.905-1.938)
2nd quatrtile 1.956 (1.438-2.662) 1.904 (0.775-1.544)
3rd quartile 1.444 (1.080-1.932) 1.124 (0.807-1.567)
4th quatrtile 1.000 (reference) 1.000 (reference)
Education <0.001 0.003
Elementary 6.836 (5.117-9.131) 1.960 (1.376-2.792)
Middle 2.710 (1.953-3.760) 1.428 (0.989-2.063)
High 1.966 (1.486-2.680) 1.383 (0.995-1.922)
College and more 1.000 (reference)) 1.000 (reference)
Occupation <0.001 0.672
Adminstrators & specialists 1.000 (reference) 1.000 (reference)
Clerks 1.626 (0.929-2.847) 1.748 (0.962-3.175)
Service workers & marketers 1.715 (1.016-2.896) 1.132 (0.627-2.043)
Agriculture, forestry & fishery 5.146 (3.328-7.956) 1.237 (0.744-2.054)
Engineers, technicians & assemblers 2.161 (1.375-3.397) 1.209 (0.730-2.004)
Manual laborers 4.402 (2.771-6.995) 1.113(0.638-1.941)
Homemakers and students 7.766 (5.173-11.660) 1.151 (0.697-1.900)
-Smoking factors-
Smoking status <0.001 0.035
Current smoker 1.834 (1.319-2.551) 1.770 (1.148-2.731)
Past smoker 2.112 (1.551-2.875) 1.485 (1.003-2.197)
Non-smoker 1.000 (reference) 1.000 (reference)
Sl, 1 pack*year increase <0.001 <0.001

1.022 (1.017-1.026)

1.011 (1.006-1.017)

Abbreviations: OR, odds ratio. Cl, confidence interval. BMI, body mass index. SI, smoking index
1) Data are given as OR (95% confidence interval), unless otherwise indicated.
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