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Objectives: The purpose of this study was to investigate the gender-related difference in the relation-
ship between smoking status and periodontal diseases using data from the 2014 National Health and
Nutrition Survey.

Methods: A total of 4,332 subjects were included in the study. Propensity score matching (PSM) was
used to control selection bias, and factors affecting the smoking status were used as covariates in PSM,
The chi-squared and t tests were used for bivariate analysis, Multiple logistic regression analysis was
used to adjust for covariates (age, education level, household income, monthly drinking, stress, excises,
dental visits, frequency of daily tooth brushing, and dental product usage).

Results: After adjusting for all covariates, the smoking status was associated with periodontal diseases.
Among the male smoking group showed a 2 1-times higher probability of periodontal diseases than the
non-smoking group (OR=2.1, 95% CI: 1.66-2.68). Among the female smoking group showed a 2 3-times
higher probability of periodontal disease than the non-smoking group (OR=2 3, 95% CI: 1.12-4 89)
Conclusions: Smoking was significantly associated with periodontitis in Korean male and even female al-
though prevalence of smoking in women was very low, This result could suggest that smoking cessation
program should be educated for men and women as well in order to prevent from periodontitis in Korea,

Key Words: Periodontal diseases, Propensity score matching, Smoking

Z
B2 =7l A ARl ST A, EEl AL 1S S AR

WHOS] o] ool S 142 $13 Sl Al A7 25
of B2 B2, FAATS A 2] ARl E
& A

)

A}
o= Aol 2005 19078=-0] Folat AARAZE(World  TF S8 o] 43| =AVER}L gt 71 EA 20| oJstA
Health Organization, WHO)9] Hlj+417] 28 oF(Framework ~ 2014d OECD =715 29]9] & 5918 Kol 9},
Convention on Tobacco Control)oll ¢-gjutets Hodtgich. =A|9F91 L4 (International Agency for Research on Can-

Copyright © 2017 by Journal of Korean Academy of Oral Health

® This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/), which permits unrestricted
non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

JKAQOH is available at http://www. jkaoh.org | pISSN 1225-388X | elSSN 2093-7784



cenell Al FHiE 15 LAELR
& Fohal BaE e, w3t

Ao ffedol] fzobittal Bl

T}, Hdo] 245 gt
SRE R LR
A

=13
o

ok

o
-

t}*1? Bergstrom

o] A% B P8 4US Bustoct A gl
7|9} SPBHEAL. L7 AZRAG SAPA 7|0 X2 2] <] |

golse] HAYE
o] §1%o] 271t B ek, Wonst Kim®] 1ol A
ARG o] FAAEe X Aske] el g Am ottt 92
vete] 4 diie] g go] A Aolzh k. 20139 A
wRo] FAFGURAET B0 FAL 41.4% 4] T
2 5.7%2 He F2 9 AL B2 A & 5 A of
#39] 39 AA| FAAl ul8] Fehgo] WA F4E 5 9l s
o] HRE A, o] Xol7} ulaa A7) vehta 9ol
S0 Aok FAYEe S ARl e HudE
Aol asie. of

O

O]

Hilsh=

AL Aol 12 Felofel 4%

Ato] AL A5l A HH (Propensity score matching,
PSM)= &-§-3to] Eelskarz} gt
AL U

1. 91 xte ¥ AL

2 A AT ER SR AIQE L Qe S
FRAL 671 22H20149) AARE o853t 24} Hlo]H & &-8-5)
o] 7]2hg-e]4l o191 ¢9] o] WA FQl(KU-IRB-17-EX-18-A-1)&
Wrol 2= it A7 G 2] A7 ERARE A RAL
£ 43 Hlo|HE o]&-3sto] 194] ol Al 5,677 F w4l
oo W40 AEAEE B AA T S Amst o

21,363 oA} 216G 0.1 % 1,57848 £4]

fot
e
E
bl
rir
re,
ot
[>
[m
&,
[>

Ho
o
R

o ¢

ATy
o

4

o+ 1

£

4z

koo
ok
2
T
2
I+
wn
5
w
(@)
o F

> P
N..

o[r‘[‘

_10

El
2

o,

\‘—O|—F'

ofy

(LY

I

Y
2

p
it

r |o
nop
o 32

a
ix

N
N
oﬁ.:{j

=3
o

:

o

N
ne
o,
o
£

ﬂ

b
A
[> it o

[>
|
)

[va]

ro
>

N
&
02
0x
g

o w2 Eolofnel x| 73

i

)

Y
Ir

o oY
olft o
1o

o

22
=

A
[\S)
>
o
(O8]
(@]
Me
o
o
—
VAl
Me
o

O
>
ofl
ok
-

b e

> ofy M
O\l
k1

r o

oo e
b 2 m
32 I

i)
i
10 o 44 > ox 2% fx

43l

Ho o
ot
By e

[
o,
>
X

2
1o
YRR

o
up

2
—
o

ON)
=)
P
_o|_1.41
9,
S~
oo
ok
*@,
£
-
ol
(o]

4
S~
oo

=3 rE

PO
W (&

PR AEN

y 1O A=
oot

el G g ‘ol ok YA
ehe AHg3 Ho| glowl FUEEE

o

o gy

o e

¢
kr
oo W

ot e
rOP r_.Q
PN
i
f{
)

2 0 oorlr o N oY O fr A pet du o
£
Hu

?2
=)
5
=

3. H2EA
Folojsiet NFae] weiy
A F FEE W By

[e]
TR og R

shich. PSMS AlehEl S

, EALE RN OR AT £ gk 2 A
of| 4] FARK(case)2} & A=K control)E 1:1 FH o] 1
(nearest neighbor matching) © & wj%s}3ict. wot Fdo] 2 ot
L5 F fdo] 3508 WEEE= YA Hold A= A<
A7) S ARSSERIEE EAbE i) A ¥ 11,7819 0014 PSM
297 6817 MR 681 0= mf A= Gl om, o 2= uh iy
% 2,551l 4] PSM$ &A=} 1087 H|Z$1AF 108 0= uf
=it Aol whet S Aol wie- HEA UEh] wii

PSMHH © & SOHA| SFITHFig. D). wiPge] & ol %

kel
T

A

R

f

2

Hii=
o H——— wi= 1

Study population
age 219 N=5,677

'

Propensity score method

Covariate selection (age, education, income,
drinking, stress, exercise, dental visit, frequency

of tooth brushing per day, using the dental product)
Missing data exclusion

Propensity score 1:1matching

Nearest neighbor matching

!

Female N=2,551
Non-smoker 2,443 (95.8%)
Smoker 108 (4.2%)

Male N=1,781
Non-smoker 1,091 (61.3%)
Smoker 690 (38.7%)

Before
match

v

Female N=216
Non-smoker 108 (50.0%)
Smoker 108 (50.0%)

Male N=1,362
Non-smoker 681 (50.0%)
Smoker 681 (50.0%)

After
match

Fig. 1. Frame work of study.
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Table 1. Distribution of general characteristics according of matching
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. Before match After match ,
Variable /X"
N=4,099 N=1,578

Smoking No 3421 (81.3) 789 (18.7) 1,428.456**
Yes 193(19.7) 789 (80.3)

Gender Male 1023 (42.9) 1362 (57.1) 1,760.549**
Female 3076 (93.4) 216 (6.6)

Age* 53.43 (17.24) 47.02(16.32) 13.039%

Education level <Primary school 971 (80.0) 243(20.0) 105.268"*
Middle school 372 (68.6) 170(31.4)
High school 1508 (64.4) 586 (35.6)
>University 1010 (63.6) 579 (36.4)

Household income Low 870 (76.9) 262(23.1) 1.725%
Middle-low 1007 (71.4) 404 (28.6)
Middle-high 1111 (69.7) 482 (30.3)
High 1080 (71.5) 430(285)

Drinking No 2138(86.1) 346 (13.9) 606.407*
Yes 1484 (54.6) 1232 (45.4)

Stress Low 2800 (71.1) 1136(28.9) 18.474%
High 811 (64.7) 442 (35.3)

Excises No 1646 (69.8) 712(30.2) 4.886*
Yes 1749 (66.9) 866 (33.1)

Dental visit No 1786 (68.4) 825(31.6) 106.888*
Yes 1823 (70.8) 753(29.2)

Frequency of tooth brushing per day <1 875 (77.8) 250(22.2) 53.299"
2 1328 (66.6) 666 (33.4)
>3 1896 (74.1) 662 (25.9)

Using the dental product No 2194(72.2) 1578 (27.8) 0.000
Yes 1905 (72.2) 733(27.8)

Periodontal diseases No 2355 (70.6) 983 (29.4) 37.916**
Yes 959 (61.7) 595(38.3)

*P<0.05, **P<0.001.
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Table 2. Distribution of smoking according to general characteristics of male

) Before match , After match )
Variable t/X /X"
Non-smoker Smoker Non-smoker Smoker
Male 1091 690 681 681
Age’ 52.5(17.8) 474 (14.4) 6.384** 48.0(17.8) 475 (14.4) 0.552
Education level
<Primary school 185 (69.0) 83 (31.0) 9.612* 106 (56.4) 82 (43.6) 4.874
Middle school 129 (61.7) 80 (38.3) 68 (46.3) 79(53.7)
High school 368 (58.0) 266 (42.0) 245 (47.9) 266 (52.1)
>University 409 (61.0) 261 (39.0) 262(50.8) 254 (49.2)
Household income
Low 179 (66.1) 92(33.9) 5.835 103 (53.1) 91 (46.9) 2.469
Middle-low 270 (61.6) 168 (38.4) 170 (50.4) 167 (49.6)
Middle-high 316(57.7) 232 (42.3) 203 (47.1) 228(52.9)
High 326 (62.2) 198 (37.8) 205(51.2) 195 (48.9)
Drinking
No 361(73.2) 132(26.8) 41139 133(50.2) 132 (49.8) 0.005
Yes 730 (56.7) 558 (43.3) 548 (50.0) 549 (50.0)
Stress
Low 900 (64.4) 497 (35.6) 27.366%** 520 (51.2) 496 (48.9) 2.232
High 191 (49.7) 193 (50.3) 161 (46.5) 185(53.5)
Excises
No 422 (57.4) 313 (42.6) 7.787" 294 (48.9) 307 (51.1) 0.503
Yes 669 (64.0) 377 (36.0) 387(50.9) 374 (49.1)
Dental visit
No 513 (58.4) 366 (41.6) 6.133* 361 (49.9) 362 (50.1) 0.003
Yes 578 (64.1) 324(35.9) 320 (50.1) 319(49.9)
Frequency of tooth brushing per day
<1 152 (57.4) 113 (42.6) 12.680* 117 (51.5) 110 (48.5) 1.33
2 415 (57.6) 305 (42.4) 279 (48.2) 300 (51.8)
>3 524 (65.8) 272 (34.2) 285(51.3) 271 (48.7)
Using the dental product
No 584 (60.6) 380 (39.4) 0.406 378 (50.3) 374 (49.7) 0.048
Yes 507 (62.1) 310(37.9) 303 (49.7) 307 (50.3)
Periodontal diseases
No 699 (65.3) 371(53.7) 18.702 460 (55.9) 363 (44.1) 28.889™*
Yes 392 (36.0) 319 (46.2) 221 (41.0) 318(59.0)
*P<0.05, *P<0.010, **P<0.001.
"Mean (SD).
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Table 3. Distribution of smoking according to general characteristics of female

Before match After match
Variable X X
Non-smoker Smoker Non-smoker Smoker
Female 2444 108 108 108

Age’ 50.30 (16.50) 42.99 (15.09) 4,518+ 42.11(17.64) 42.99 (15.09) —-0.394

Education level
<Primary school 053 (96.2) 26(3.8) 6.195 29(52.7) 26 (47.3) 7.632
Middle school 244 (95.3) 124.7) 11(47.8) 12(52.2)
High school 732(94.5) 46 (5.5) 29(38.7) 46 (61.3)
>University 754 (96.9) 24(3.D 39(61.9) 24(38.D)

Household income
Low 439 (92.4) 36 (7.6) 20.975%* 32(47.1) 36 (52.9) 0.761
Middle-low 626(95.3) 31(4.7) 36(53.7) 31(46.3)
Middle-high 699 (96.5) 25(3.5) 26 (51.0) 25 (49.0)
High 679 (97.4) 16(2.3) 14 (46.7) 16 (53.3)

Drinking
No 1,514 (97.2) 43(2.8) 23.353%* 38 (46.9) 43 (53.1) 0.494
Yes 929 (93.5) 065(6.5) 70(51.9) 65 (48.1)

Stress
Low 1,834 (97.0) 57 (3.0) 26.804*+* 63 (52.5) 57 (47.5) 0.675
High 609 (92.3) 51(7.7) 45 (46.9) 51(53.1)

Excises
No 1,222(95.5) 57 (4.5) 0.315 54 (48.6) 57 (51.4) 0.167
Yes 1,221 (96.0) 51(4.0) 54 (51.4) 51 (48.6)

Dental visit
No 1,210 (95.9) 52 (4.1) 28.417%* 50 (49.0) 52(51.0) 0.074
Yes 1,233 (95.7) 56 (4.3) 58 (50.9) 56 (49.1)

Frequency of tooth brushing per day
<1 183 (93.8) 12(6.2) 2.43 11(47.8) 12(52.2) 0.055
2 928 (95.6) 43 (4.4) 44.(50.6) 43 (49.4)
>3 1,332(96.2) 53 (3.8) 53 (50.0) 53 (50.0)

Using the dental product
No 1,064 (95.6) 49 (4.4) 0.139 44.(47.3) 49 (52.7) 0.472
Yes 1,379 (95.9) 59 (4.1) 64 (52.0) 59 (48.0)

Periodontal diseases
No 1,828 (96.2) 73(3.8) 2.85 87 (54.4) 73 (45.6) 4.275*
Yes 615 (94.6) 35(5.4) 21(37.5) 35(62.5)

"P<0.05, **P<0.001.
"Mean (SD).

Table 4. Association between smoking and periodontal diseases for different gender groups

. Male Female
Variable Category - -
Adjusted OR 95% CI Adjusted OR 95% CI
Smoking No 1 1
Yes 2,110 1.66-2.68 2.34* 1.12-4.89

Adjusted for age, education level, household income, drinking, stress, excises, dental visit, frequency of tooth brushing per day, using the dental product.
*P<0.05, **P<0.001.
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