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Gender—Specific Association between Average Volume of Alcohol
Consumption, Binge Drinking, and Periodontitis among Korean
Adults: The Korea National Health and Nutrition Examination
Survey, 2013~2014
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We investigated the gender-specific association between average volume of alcohol consumption, binge drinking, and periodontitis using
representative nationwide data, In total, we included 3,549 men and 4,810 women, aged 19 years and older, who participated in the sixth Korea
National Health and Nutrition Examination Survey performed in 2013 ~2014, According to the average volume of alcohol consumption, study
participants were grouped as follows: mild drinkers (0,1 ~2 .0 drinks/day in men and 0,1~ 1.0 drink/day in women), moderate drinkers (2,1~4.0
drinks/day in men and 1,1 ~2 .0 drinks/day in women), and heavy drinkers (>4 .0 drinks/day in men and >2.0 drinks/day in women). Additionally,
binge drinking was categorized as never (no binge drinking), rarely (<1 time/month), occasionally (1 time/month), frequently (1 time/week), and
always (almost every day/week), Periodontitis was defined as a community periodontal index equal to code 3 or greater, In men, after controlling
for covariates, the association between average volume of alcohol consumption and periodontitis showed a J-shaped curve; the risk of periodontitis
was significantly higher in moderate drinkers (odds ratio [OR], 1.25; 95% confidence interval [CI], 1,01 ~1 56) and heavy drinkers (OR, 1,39; 95%
Cl, 1.04 ~1 87) than in mild drinkers. In contrast, no significant association between average volume of alcohol consumption and periodontitis was
observed in women, In a fully adjusted analysis, which used ‘never binge drinking’ as a reference, a significant dose-response relationship between
binge drinking and periodontitis was observed only in men: rarely (OR, 1.64; 95% Cl, 1,16 ~2 34), occasionally (OR, 1.51; 95% ClI, 1.05~2 16),
frequently (OR, 1,58; 95% Cl, 1,07 ~233), and always (OR, 2.56; 95% Cl, 1.56~4 22) (p for trend=0.005). In conclusion, unhealthy drinking
patterns such as moderate or heavy alcohol consumption and binge drinking were significantly associated with periodontitis in men but not in
women,
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Table 1. Baseline Characteristics according to Average Volume of Alcohol Consumption in Men (n=3,549)

— v T

o =

1

Characteristic None drinkers Mild drinkers Moderate drinkers Heavy drinkers el
(n=562) (n=2,243) (n=507) (n=237)

Age (y) 56.3+15.8 47.9+16.5 44.5+13.1 50.5£13.6 <0.001

Household income <0.001
Low 144 (25.6) 294 (13.1) 51 (10.1) 45 (19.0)

Lower middle 163 (29.0) 566 (25.2) 104 (20.5) 64 (27.0)
Upper middle 153 (27.2) 653 (29.1) 169 (33.3) 62 (26.2)
High 102 (18.1) 730 (32.5) 183 (36.1) 66 (27.8)

Education level <0.001
Elementary school or below 119 (21.2) 292 (13.0) 38 (7.5) 55 (23.2)

Middle school 82 (14.6) 221 (9.9) 43 (8.5) 33 (13.9)
High school 190 (33.8) 849 (37.9) 211 (41.6) 90 (38.0)
College or higher 171 (30.4) 881 (39.3) 215 (42.4) 59 (24.9)

Marital status <0.001
Married 449 (79.9) 1,665 (74.2) 373 (73.6) 192 (81.0)

Divorced, separated, widowed 39 (6.9) 96 (4.3) 31(6.1) 19 (8.0)
Unmarried 74 (13.2) 482 (21.5) 103 (20.3) 26 (11.0)

Smoking status <0.001
Never 188 (33.5) 537 (23.9) 67 (13.2) 17 (7.2)

Former 236 (42.0) 865 (38.6) 164 (32.3) 74 (31.2)
Current 138 (24.6) 841 (37.5) 276 (54.4) 146 (61.6)

Blood pressure level <0.001
Normal 216 (38.4) 957 (42.7) 158 (31.2) 55 (23.2)
Prehypertension 153 (27.2) 657 (29.3) 157 (31.0) 84 (35.4)

Hypertension 193 (34.3) 629 (28.0) 192 (37.9) 98 (41.4)

Fasting blood glucose level <0.001
Normal 326 (58.0) 1,435 (64.0) 292 (57.6) 101 (42.6)

Impaired fasting glucose 135 (24.0) 560 (25.0) 156 (30.8) 86 (36.3)
Diabetes mellitus 101 (18.0) 248 (11.1) 59 (11.6) 50 (21.1)

Total cholesterol level 0.458
Normal 479 (85.2) 1,964 (87.6) 437 (86.2) 204 (86.1)
Hypercholesterolemia 83 (14.8) 279 (12.4) 70 (13.8) 33 (13.9)

Body mass index level <0.001
Underweight 22 (3.9) 55 (2.5) 7(1.4) 2(0.8)

Normal 343 (61.0) 1,382 (61.6) 262 (51.7) 123 (51.9)
Obesity 197 (35.1) 806 (35.9) 238 (46.9) 112 (47.3)

Periodontitis <0.001
Absent 317 (56.4) 1,454 (64.8) 307 (60.6) 114 (48.1)

Present 245 (43.6) 789 (35.2) 200 (39.4) 123 (51.9)

Values are presented as mean+tstandard deviation or n (%).

Mild drinkers: 0.1 ~2.0 drinks/day, moderate drinkers: 2.1 ~ 4.0 drinks/day, heavy drinkers: >4.0 drinks/day.



sk @ ol BAlE SFFAE ugsto] BAsg
AR FFFE(0)2 0.058 71E 0 2 3t

2 1
T EER

AR hdARE A 3,549, o=} 4,810 0]t} BT
ST e didAte] BEE FAA v T 15.8%,

S, HebE, B Y 52, BMI
o

o,
& fol@ Aok AUA, F FA2HE LEE
2l

gk ZFo] 7} glith(Table 1). ozl X &= Ht S5 ol Wt
BE U7 23 ZHo)7t ik B S5l whek A

Table 2. Baseline Characteristics according to Average Volume of Alcohol Consumption in Women (n=4,810)

Characteristic None drinkers Mild drinkers Moderate drinkers Heavy drinkers e
(n=1,686) (n=2,705) (n=282) (n=137)

Age (y) 55.9£15.0 45.9+15.0 41.2+13.4 38.2+12.3 <0.001

Household income <0.001
Low 457 (27.1) 349 (12.9) 26 (9.2) 21 (15.3)

Lower middle 471 (27.9) 689 (25.5) 84 (29.8) 35(25.5)
Upper middle 377 22.4) 820 (30.3) 78 (27.7) 43 (31.4)
High 381 (22.6) 847 (31.3) 94 (33.3) 38 (27.7)

Education level <0.001

Elementary school or below 643 (38.1) 511 (18.9) 42 (14.9) 16 (11.7)
Middle school 204 (12.1) 241 (8.9) 28 (9.9) 10 (7.3)
High school 465 (27.6) 1,002 (37.0) 126 (44.7) 69 (50.4)

College or higher 374 (22.2) 951 (35.2) 86 (30.5) 42 (30.7)

Marital status <0.001
Married 1,195 (70.9) 1,924 (71.1) 187 (66.3) 79 (57.7)

Divorced, separated, widowed 380 (22.5) 336 (12.4) 33 (11.7) 14 (10.2)
Unmarried 111 (6.6) 445 (16.5) 62 (22.0) 44 (32.1)

Smoking status <0.001
Never 1,589 (94.2) 2,450 (90.6) 224 (79.4) 62 (45.3)

Former 56 (3.3) 142 (5.2) 22 (7.8) 18 (13.1)
Current 41 (2.4) 113 (4.2) 36 (12.8) 57 (41.6)

Blood pressure level <0.001
Normal 752 (44.6) 1,698 (62.8) 179 (63.5) 84 (61.3)
Prehypertension 345 (20.5) 493 (18.2) 60 (21.3) 31 (22.6)

Hypertension 589 (34.9) 514 (19.0) 43 (15.2) 22 (16.1)

Fasting blood glucose level <0.001
Normal 1,145 (67.9) 2,044 (75.6) 215 (76.2) 107 (78.1)

Impaired fasting glucose 315 (18.7) 466 (17.2) 55 (19.5) 24 (17.5)
Diabetes mellitus 226 (13.4) 195 (7.2) 12 (4.3) 6(4.4)

Total cholesterol level <0.001
Normal 1,313 (77.9) 2,289 (84.6) 254 (90.1) 123 (89.8)
Hypercholesterolemia 373 (22.1) 416 (15.4) 28 (9.9) 14 (10.2)

Body mass index level 0.007
Underweight 92 (5.5) 153 (5.7) 11 (3.9) 10 (7.3)

Normal 1,075 (63.8) 1,857 (68.7) 196 (69.5) 83 (60.6)
Obesity 519 (30.8) 695 (25.7) 75 (26.6) 44 (32.1)

Periodontitis <0.001
Absent 1,177 (69.8) 2,125 (78.6) 224 (79.4) 114 (83.2)

Present 509 (30.2) 580 (21.4) 58 (20.6) 23 (16.8)

Values are presented as mean+tstandard deviation or n (%).

Mild drinkers: 0.1 ~ 1.0 drink/day, moderate drinkers: 1.1 ~2.0 drinks/day, heavy drinkers: > 2.0 drinks/day.
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Table 3. Relationship between Average Volume of Alcohol Consumption and Periodontitis

None drinkers Mild drinkers Moderate drinkers Heavy drinkers
Men (n=3,549) 562 2,243 507 237
Ref. none
Model 1 1.00 1.05 (0.85~1.29) 1.61 (1.23~2.10) 2.02 (1.46~2.81)
Model 2 1.00 1.00 (0.81~1.23) 1.49 (1.14~1.96) 1.79 (1.29~2.49)
Model 3 1.00 0.90 (0.73~1.11) 1.13 (0.85~1.50) 1.25 (0.89~1.76)
Ref. mild
Model 1 0.96 (0.78 ~1.17) 1.00 1.53 (1.24~1.89) 1.93 (1.45~2.57)
Model 2 1.00 (0.81~1.23) 1.00 1.49 (1.20~1.84) 1.79 (1.34~2.39)
Model 3 1.11 (0.90~1.38) 1.00 1.25 (1.01~1.56) 1.39 (1.04~1.87)
Women (n=4,810) 1,686 2,705 282 137
Ref. none
Model 1 1.00 1.02 (0.88~1.19) 1.27 (0.91~1.76) 1.16 (0.71~1.88)
Model 2 1.00 1.01 (0.87~1.18) 1.21 (0.87~1.69) 1.16 (0.71~1.89)
Model 3 1.00 0.99 (0.85~1.15) 1.09 (0.78 ~1.53) 0.83 (0.50~1.39)
Ref. mild
Model 1 0.98 (0.84~1.14) 1.00 1.24 (0.91~1.71) 1.14 (0.71~1.83)
Model 2 0.99 (0.85~1.16) 1.00 1.18 (0.86~1.63) 1.13 (0.70~1.83)
Model 3 1.01 (0.87~1.18) 1.00 1.09 (0.79~1.52) 0.84 (0.51~1.38)

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

%19] ORo] $2J}
ORo| Z7k3he 5%

Mild drinkers: 0.1 ~ 2.0 drinks/day in men and 0.1~ 1.0 drink/day in women, moderate drinkers: 2.1 ~4.0 drinks/day in men and 1.1~
2.0 drinks/day in women, heavy drinkers: >4.0 drinks/day in men and > 2.0 drinks/day in women, respectively. Model 1: adjusted for
age; model 2: further adjusted for household income, educational level, and marital status plus model 1; model 3: further adjusted for
smoking status, blood pressure level, fasting blood glucose level, total cholesterol level, and body mass index level plus model 2.



Table 4. Relationship between Binge Drinking and Periodontitis among Current Drinker of >1 Drink/Month during Past 1 Year

Never Rarely Occasionally Frequently Always p-trend

Men (n=2,622) 388 426 604 915 289
Model 1 1.00 1.67 (1.21~2.30) 1.63(1.20~2.21) 2.10 (1.59~2.78) 342 (2.43~4.81) <0.001
Model 2 1.00 1.72 (1.25~3.26) 1.63(1.21~2.21) 2.01 (1.52~2.65) 3.18 (2.26~4.47) <0.001
Model 3 1.00 1.65 (1.19~2.28) 1.52(1.11~2.07) 1.66 (1.25~2.22) 2.47 (1.74~3.51) <0.001
Model 4 1.00 1.64 (1.16~2.34)  1.51(1.05~2.16) 1.58 (1.07~2.33) 2.56 (1.56~4.22) 0.005

Women (n=1,964) 658 455 439 354 58
Model 1 1.00 1.27 (091~1.77)  1.26 (0.89~1.80) 1.69 (1.20~2.38) 1.13 (0.54 ~2.40) 0.011
Model 2 1.00 1.22 (0.88~1.70) 1.21 (0.85~1.73) 1.58 (1.12~2.25) 1.04 (0.49~2.22) 0.036
Model 3 1.00 1.21 (0.86~1.69) 1.22 (0.85~1.74) 1.49 (1.03~2.13) 0.91 (0.42~1.97) 0.102
Model 4 1.00 1.01 (0.70~1.47)  0.93 (0.60~ 1.44) 1.22 (0.74~2.00) 0.98 (0.37 ~2.60) 0.660

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

Never: no binge drinking, rarely: <1 time/month, occasionally: 1 time/month, frequently: 1 time/week, always: almost every day/week.
Model 1: adjusted for age; model 2: further adjusted for household income, educational level, and marital status plus model 1; model 3:
further adjusted for smoking status, blood pressure level, fasting blood glucose level, total cholesterol level, and body mass index level
plus model 2; model 4: further adjusted for drinking frequency and amount of alcohol consumed per drinking day plus model 3.
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