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Association between Chronic Obsructive Pulmonary Disease
and Dietary Inflammatory Index in Korean Men Over
40s-based on the 2016-2019 Korea National Health and
Nutrition Examination Survey

Jin-AKim', Sim-Yeol Lee?

Traditional Temple Food Institute, Seoul, Korea
2Depar‘[ment of Home Economics Education, Dongguk University, Seoul, Korea

Background: This study aimed to explore the association between chronic obsructive pulmonary disease
(COPD) and dietary inflammatory index (DIl) in Korean male adults.

Methods: The subjects consisted of 4,267 Korean male adults aged over 40 years in the National Health and
Nutrition Examination Survey from 2016-2019. Subjects were categorized into four groups based on quartiles
of dietary inflammatory index score.

Resuilts: Individuals with high DIl score had poor health habits such as drinking, smoking, activity limitations.
The intake of anti-inflammatory items except monounsaturated fatty acid decreased as the DIl item score
increased. The higher the score of Dll, the lower the forced expiratory volumn in 1 sec (FEV4), forced vital ca-
pacity (FVC), FEV4/FVC which are lung function measures. The prevalence of COPD increased in the highest
quartile of the DIl score.

Conclusions: It was found that dietary inflammatory index was significantly associated with lung function and
COPD. The promotion of a healthy diet with anti-inflammatory properties may help to prevent COPD in male
adults.
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Table 1. General characteristics of the subjects according to quartiles of dietary inflammatory index (DII)

Q1 (n=1,067)" Q2 (n=1,066) Q3 (n=1,068) Q4 (n=1,066) P for trend"/P*
DII score -1.38+0.03 0.57+0.01 2.06+0.02 4.11+0.03 <0.001
Age,y 54.77+0.32 55.30+0.37 55.92+0.39 57.31+0.43 <0.001
Education
Elementary school 103 (7.64) 131 (10.34) 193 (14.71) 269 (19.18) <0.001
Middle school 100 (8.67) 147 (11.93) 136 (10.86) 187 (15.32)
High school 375 (33.92) 341 (32.03) 334 (31.35) 319 (32.00)
College or more 489 (49.77) 447 (45.71) 405 (43.08) 291 (33.50)
Household income level
Low 101 (8.61) 131 (11.04) 166 (13.10) 289 (21.71) <0.001
Mid-low 237 (19.69) 251 (21.94) 272 (23.60) 302 (26.71)
Mid-high 305 (29.65) 321 (30.49) 287 (28.88) 248 (26.04)
High 424 (42.05) 363 (36.73) 343 (34.42) 227 (25.29)
Alcohol drinking
Yes 824 (78.17) 762 (71.49) 738 (70.92) 691 (67.08) <0.001
No 243 (21.83) 304 (28.52) 330 (29.08) 375 (32.92)
Smoking
Yes 288 (28.03) 310 (31.20) 344 (34.50) 372 (37.61) 0.011
No 779 (71.97) 756 (68.80) 724 (65.55) 694 (62.39)
Activity limitations
Yes 51 (4.16) 67 (5.19) 75 (5.66) 141 (11.57) <0.001
No 1,016 (95.84) 999 (94.81) 993 (94.34) 925 (88.43)

Values are presented as meanzstandard deviation or number (%).
Abbreviation: ANOVA, analysis of variance.

*Quartiles of DII total score.
®F-value were estimated by ANOVA-test in complex sample survey data analysis (P for trend by using the proc survey regression analysis).

X? value were estimated by chi-square test in complex sample survey data analysis.
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Table 2. Nutrient and food intake of the subjects according to quartiles of dietary inflammatory index (DII)

Intake of dietary inflammatory

index component Q1 (n=1,067)" Q2 (n=1,066) Q3 (n=1,068) Q4 (n=1,066) P for trend"
Anti-inflammatory components
Nutrients
Fiber, g/d 39.12+0.52 31.34+0.40 25.59+0.31 18.90+0.38 <0.001
Fat
Monounsaturated fatty acid, g/d 15.36+0.37 15.04+0.32 14.30+0.34 14.02+0.38 0.152
Polyunsaturated fatty acids, g/d 17.36+0.28 13.57+0.23 10.44+0.17 8.47+0.19 <0.001
N-3 fatty acids, g/d 3.41+0.09 2.25+0.05 1.64+0.04 1.07+0.05 <0.001
N-6 fatty acids, g/d 13.94+0.25 11.30+0.21 8.78+0.15 7.38+0.17 <0.001
Thiamin, mg/d 1.84+0.02 1.55+0.02 1.40+0.02 1.26+0.02 <0.001
Riboflavin, mg/d 2.21+0.03 1.81+0.02 1.59+0.02 1.34+0.03 <0.001
Niacin, mg/d 17.89+0.23 14.84+0.17 13.91+0.16 12.62+0.22 <0.001
Vitamin B¢, mg/d 0.39+0.02 0.27+0.01 0.23+0.0 0.17+0.01 <0.001
Folic acid, pg/d 541.92+90.14 416.36+4.16 334.19+3.25 237.04£3.75 <0.001
Vitamin C, mg/d 108.13+3.89 73.18+2.49 52.59+1.80 36.90+3.03 <0.001
Vitamin A, RE/d 715.18+21.71 416.97+15.04 325.12+8.11 219.86+12.38 <0.001
B-carotene, pg/d 5,870.23+131.99  3,319.98+88.89 2,397.70+59.75 1,381.26+59.26 <0.001
Vitamin D, pg/d 2.90+0.48 9.11+0.30 6.78+0.31 3.28+0.24 <0.001
Vitamin E, mg/d 21.86+0.33 16.45+0.24 12.15+0.17 8.33+0.20 <0.001
Magnesium, mg/d 362.27+4.28 276.85+2.77 223.60+2.16 167.65+2.69 <0.001
Zinc, mg/d 10.48+0.19 8.45+0.17 7.36+0.14 5.88+0.15 <0.001
Selenium, pg/d 111.54+2.03 95.27+1.72 82.06+1.59 66.65+1.44 <0.001
Foods
Pepper, g/d 0.17+0.01 0.13+0.01 0.12+0.01 0.10+0.01 0.001
Onion, g/d 50.90+2.15 40.06x2.44 28.50+1.55 22.77+1.65 <0.001
Garlic, g/d 9.44+0.39 5.53+0.21 4.62+0.18 3.50+0.22 <0.001
Ginger, g/d 0.87+0.11 0.33+0.06 0.34+0.07 0.28+0.07 <0.001
Green tea, g/d 3.26+1.31 4.13+1.76 0.89+0.46 0.30+0.16 0.010
Alcohol, g/d 29.83+4.24 26.80+3.19 31.37+4.08 36.03+2.97 0.065
Pro-inflammatory components
Energy, kcal/d 2,920.26+27.79 2,385.92+22.56 2,069.36+22.69 1,622.84+20.99 <0.0001
Carbohydrate, g/d 335.53+3.32 340.28+2.86 332.33+2.91 320.11+3.87 <0.0001
Protein, g/d 95.41+0.86 81.64+0.65 74.14+0.62 65.65+0.75 <0.0001
Total fat, g/d 50.41+0.92 47.65+0.78 44.35+0.84 42.67+0.89 <0.0001
Cholesterol, mg/d 343.55+8.64 268.48+6.46 235.99+6.27 184.69+6.19 <0.0001
Saturated fatty acid, g/d 13.29+0.34 14.64+0.29 14.98+0.32 15.46+0.35 <0.0001
Trans fatty acid, g/d 0.38+0.02 0.42+0.02 0.44+0.02 0.41+0.02 0.177
Vitamin By, pg/d 8.64+0.41 6.89+0.29 6.02+0.22 4.51+0.24 <0.0001
Iron, mg/d 17.52+0.26 14.36+0.19 13.08+0.17 10.91+0.21 <0.0001

Values are presented as mean+standard deviation.
Abbreviation: GLM, generalized linear model.
*Quartiles of DII total score.

*Calculated using GLM. Data are adjusted for energy.
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Table 3. Lung function symptoms and measures of the subjects according to quartiles of dietary inflammatory index (DII)

Lung function Q1 (n=1,067)" Q2 (n=1,066) Q3 (n=1,068) Q4 (n=1,066) PY/Pfor trend*
Symptoms
Chronic cough
Yes 24 (2.40) 26 (1.97) 28 (2.15) 39 (2.91) 0.565
No 1,043 (97.60) 1,040 (98.03) 1,040 (97.85) 1,027 (97.09)
Coughing phlegm
Yes 46 (4.08) 43 (3.14) 65 (5.54) 77 (6.51) 0.003
No 1,021 (95.92) 1,023 (96.86) 1,003 (94.46) 989 (93.49)
Measures
FEV,"
L 3.18+0.02 3.15+0.02 3.07+0.02 2.97+0.03 <0.001
% predicted 87.49+0.44 87.58+0.42 86.76+0.45 85.68+0.50 0.003
FVC*
L 4.17+0.02 4.14+0.02 4.06+0.02 3.94+0.03 <0.001
% predicted 88.39+0.40 88.54+0.41 87.89+0.40 86.74+0.44 0.004
FEV/FVC 0.76+0.01 0.76+0.01 0.75+0.01 0.74+0.01 <0.001

Abbreviations: FEVy, forced expiratory volumn in 1 sec; FVC, forced vital capacity; GLM, generalized linear model.
*Quartiles of dIT total score.
PForced expiratory volumn in 1 sec.

Forced vital capacity.

X? were estimated by chi-square test in complex sample survey data analysis.

¢ Calculated using GLM.

Table 4. Odds ratios for dietary inflammatory index and COPD according to quartiles of dietary inflammatory index (DII)

Q1 (n=1,067)" Q2 (n=1,066) Q3 (n=1,068) Q4 (n=1,066) P*/P for trend’
Incidence of COPD" 186 (14.71) 197 (15.75) 235 (17.51) 289 (22.13) <0.001
Model 1€ 1.00 1.08 (0.84-1.40) 1.23 (0.97-1.57) 1.65 (1.30-2.09) <0.001
Model 24 1.00 1.15 (0.87-1.53) 1.34 (1.01-1.76) 1.38 (1.04-1.83) 0.014

Values are presented odds ratio (95% confidence interval) or number (%).

Abbreviations: COPD, chronic obsructive pulmonary disease; FEV1, forced expiratory volumn in 1 sec; FVC, forced vital capacity.
*Quartiles of DII total score.

*Chronic obsructive pulmonary disease was defined as ratio of FEV; and FVC (FEV/FVC<0.70).

‘Unadjusted model.

*Model 1+adjustment for education, house income, smoking, alcohol intake, activity limitations.

X*value were estimated by chi- square test in complex sample survey data analysis.

‘Calculated using the logistic regression model.
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