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ABSTRACT

Objectives: The aim of this study was to confirm health behaviors that affect periodontal
health status. Based on these results, we also intended to provide information for the
prevention of gingivitis prior to periodontitis and establish strategies for maintaining healthy
periodontal tissues. Methods: Data for this descriptive study were extracted from the Korea
National Health and Nutrition Examination Survey 2013-2015. A total of 2,710 adults, aged 19-
39 years were included in this study. Complex logistic regression analyses were performed to
confirm relationships between health behaviors and periodontal health, after adjusting for
socio-demographics, oral and systemic health status. Results: Dental clinic visits (odd ratio
[OR] = 1.761, 95% confidence interval [Cl]; 1.391-2.229), use of floss (OR = 1.504, 95% Cl; 1.213-
1.865), and non-smoking (OR = 1.269, 95% Cl; 1.040-1.549) were found to support periodontal
health. Conclusions: Dental visits for continued professional oral health care, self-oral care
including interdental flossing, and a non-smoking habit, are necessary for periodontal health
maintenance. Additionally, the results suggest that physical activities such as regular walking
can help. These methods should be considered as the primary preventative care strategies for
minimizing the occurrence of gingival inflammation.
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Table 1. Comparisons of sociodemographic characteristics according to periodontal health sta

tus Unit: N(%)
.. Periodontal health status "
Characteristics Total Ty Nt p
Total 2,710(100.0) 1,045 (38.5) 1,665 (61.5)
Age T 29.18+0.17 28.22+0.23 29.79+0.21 <0.001
Gender
Male 1,188(53.3) 406 (48.1) 782 (56.5) <0.001
Female 1,522 (46.7) 639 (51.9) 883 (43.5)
Marital status
Yes 1,399 (45.3) 470 (38.6) 929 (49.5) <0.001
No 1,310(54.7) 574 (61.4) 736 (50.5)
Area
Urban(dong) 2,366 (86.9) 956 (91.1) 1,410 (84.2) <0.001
Rural(eup, myeon) 344(13.1) 89(8.9) 255 (15.8)
Income
Low 650 (24.8) 220 (21.4) 430 (26.9) 0.012
Middle low 705(26.6) 270 (25.8) 435 (27.1)
Middle high 690 (24.3) 272 (26.2) 418 (23.2)
High 665(24.3) 283 (26.6) 382 (22.9)
Education
<High school 1,223 (47.6) 438 (45.3) 785 (49.0) 0.112
= University or 1,487 (52.4) 607 (54.7) 830 (51.0)
college
Economic activity
Yes 1,662 (62.2) 607 (58.8) 1,055 (64.3) 0.012
No 1,048(37.8) 438 (41.2) 610 (35.7)

*by complex samples general linear model (continuous variables) or complex samples
crosstabs(categorical variables), T Mean+SD

Data are presented as unweighted number (weighted %) for categorical variables, estimated mean
= standard error for continuous variables.
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Table 2. Comparisons of oral and systemic health status according to periodontal health stat

us Unit: N(%)
.. Periodontal health status .
Characteristics Total Healthy Mol p
Perceived oral health status
Good 402 (15.8) 191 (18.9) 211 (13.9) <0.001
Fair 1,302 (46.9) 525 (50.2) 777 (44.9)
Bad 1,006 (37.3) 329 (30.9) 677 (41.3)
Prevalence of dental caries
Yes 858(33.2) 262 (26.1) 596 (37.6)  <0.001
No 1,852 (66.8) 783 (73.9) 1,069 (62.4)
Perceived stress
Yes 835(31.2) 302 (29.7) 533 (32.1) 0.252
No 1,875(68.8) 743 (70.3) 1,132 (67.9)
Systemic health status
Body mass index, kg/m’ 23.17+0.08 22.56+0.13 23.560.11 <0.001
Fasting glucose, mg/dL 91.30£0.31 89.70£0.36 92.3110.44 <0.001
Total cholesterol, mg/dL 181.53+0.76 179.37+£1.27 182.88+0.91 0.022
HDL- cholesterol, mg/dL 53.221+0.26 54.9310.44 52.15+0.31 <0.001
Triglyceride, mg/dL 114.37+2.04 101.84+2.84 122.24+2.78 <0.001

*by complex samples general linear model (continuous variables) or complex samples
crosstabs(categorical variables).

Data are presented as unweighted number (weighted %) for categorical variables, estimated mean
= standard error for continuous variables.
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Table 3. Comparisons of oral and systemic health behaviors according to periodontal health st

atus Unit: N(%)
.. Periodontal health status "
Characteristics Total Healthy Non-healthy p
Frequency of toothbrushing
0-1 174(07.4) 51 (05.9) 123 (08.3) 0.140
2 919(34.3) 360 (34.7) 559 (34.1)
=3 1,617(58.3) 634 (59.4) 983 (57.6)
Usage of dental floss
Yes 800(27.6) 377 (34.6) 423(23.2) <0.001
No 1,910(72.4) 668 (65.4) 1,242 (65.2)
Usage of interdental brush
Yes 613(22.6) 244 (23.3) 369 (22.1) 0.544
No 2,097 (77.4) 801 (76.7) 1,296 (77.9)
Dental checkup within a year
Yes 767(27.3) 359 (32.0) 408 (24.4) <0.001
No 1,943(72.7) 686 (68.0) 1,257 (75.6)
Experience of dental clinic visiting within a year
Yes 1,235(45.2) 586 (55.1) 649 (39.0) <0.001
No 1,475 (54.8) 459 (44.9) 1,016 (61.0)
Unmet dental care
Yes 818(29.8) 268 (25.4) 550 (32.5) <0.001
No 1,892(70.2) 777 (74.6) 1,115 (67.5)
Smoking
Current or past smoker 994 (40.2) 313(32.9) 681 (44.7) <0.001
Nonsmoker 1,716 (59.8) 732 (67.1) 984 (55.3)
Heavy episodic drinking
Yes 866 (34.4) 315(31.9) 551 (35.9) 0.084
No 1,844 (65.6) 730 (68.1) 1,114 (64.1)
Physical activity
Yes 1,127 (43.0) 456 (47.0) 671 (40.6) 0.002
No 1,583(57.0) 589 (53.0) 994 (59.4)

*by complex samples general linear model (continuous variables).
Data are presented as unweighted number (weighted %)
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Table 4. Effects of health behavior on healthy periodontal status

Independent variables Model 1 OR Model 2 Model 3
P OR (95% CI) OR (95% CI) OR (95% CI)

Usage of dental floss (ref. No) 15195  1240-1.862  1.607°%  1.299-1.988 15047  1.213-1.865
Dental checkup within a year (ref. No) ~ 0.890 0.701-1.132  0.962 0.751-1.231 0.945 0.735-1.216
“Eflﬁﬁear;‘;iffri‘gnﬁfhmc visitin g 1.863°% 14822343 17617  1.392-2.229 17617 1.391-2.229
Unmet dental care (ref. Yes) 1.213* 1.002-1.468  1.185 0.976-1.438 1.027 0.841-1.253
f’rffv‘g‘flees?ce of current tobacco use 157245 13221870  1343%  1.100-1.639 1269%  1.040-1.549
Physica | activit y (ref. No) 1.281%* 1.082-1.516 1.150 0.965-1.371 1.132 0.949-1.351

OR, odds ratio; CI, confidence interval

*p<0.05, ** p<0.01, ** p<0.001

Model 1 is not adjusted.

Model 2 is adjusted for age, gender, marital status, area and economic activity

Model 3 is adjusted for age, gender, marital status, area, economic activity, Prevalence of dental caries, body mass index, fasting

glucose, total cholesterol, HDL- cholesterol and triglyceride

o] 4] ofie] 22k 2l sl OAwL@i 1212
7.

= O
TRt 2|2 7W el B o) 2 o]tk ojo| P%ié dol x4

o @A) 5ol Alsel x| SRS ol e 1|52 §718 Slet

2|52 /3 Eol] uh ST B4l tvdAte] mgaaat A A& T, 5538, AEA T
o] A7 2Q1Z AleJstal tiR-zo] W47} X337t o] Qle 2o & BRlE ek A& ofh &t
A XAt Aels T e fI% F23 A X5 d2tolH18]. 19 28]9f AEE2 of2] Z7]elA]
A]—ﬂzﬂ o2 9lAlg]o] 9lo D1[19] 2| B AR ol = 73.8%6[20] 2 84.296[12] 0] A3 E0] HAlE|3]

= AN E 2.6% 2 the] tdl7 5t 28]9] A& S sk = .
%‘771] 2| e 8Ee /\F%F— 22 2|2 o] 3 OPUEI [10], 2IREF 2|t o} 2] o] 527
T

b] QeARE] Jzulo] i, X A} AAEL

A7
Cf QL0 2 A2 ) BB, ARAEE AR 52790
A

o slakel 2 xe%wilgz%xma%@ol bt Zlof sl 2

e e e sl ) 8 S A
Shoka @ 4+ 9ick 2 Aol S11gt vl oJahA X175140] A8 2260

B A5l
Z7F7H34.6%0)°14 f-eleH]

SEL O XA ARS-8-2- 27.6% = XITHIE R Th= ARg-80] &9kl £ %]
=& 7S ERIE 4 I of2iE Ak 2 At A A2 Hd o ® x| ARgo] o] ARt al

https://doi.org/10.13065/jksdh.20180082



64 + J Korean Soc Dent Hyg 2018;18(6):957-67

o7 W02 Atg ). X785 Akg-goll thal )2 431122 x| 4] 28.6%, X|7H31& 2.4%, Y

2 tiY2012 12.8%7F 2|AdS ARkl Qlrkal BarElof k= o] x|7kie] 85 ARS8 W2 Ho|
oR ik, it o ARS-S 33 6}—&4%1340@34 x| AL-8-2 AF Tk T 4= Qlrh E35] 24]
2] 3|78 mgol|A] 24 % ARESHE 7490l 2|F24] 0] 27} SAR|7FRolstA| =2 AS 2RI
o002 Aol XA AFE-&S =o]7] At o] T st

Z733HEN7E 2570730l vl A= Qe ERlol] ol Bk EAAE Sl EA S AAEH At Q1A
3]5k4 /1 27 e 4 BAIEH 2 Bagol|A] A 1drk ]2 2 HJ% ot 30| =739 st A
ZAFefol| Thigt OR%e] 1.761(95% CI: 1.391-2.229) 2 714 =qkom, H ol M 2|2 7A7FE] 2|2
2 &80l 55.1%= HIZ73H39.09%0) 20} Rl 5 HA| = THp<O. 001) H_‘?l; THATREA oM Ff3iE ]
72 foldo] FRIE]R] ekorom a5 nl4zl2 730 E] 4Rk E3tst Bg1o|A= ORGL
12130 2 fojaiglony, BAHs Q) o) Fofi= fopdo] Aaslolnt et s A 02 g S
3l PR = 72 F7|20] 70| iet, et B A Avf 2E2 0 2 |F A7 B Q= Zle
2 ZRIE 22 X|THE ol et ol2fsh Aak= 2013 = 2| AA|A 71738 S Fof] A=zt o]

Het

U Ao & ALRHT Gt M26]= A2 AlFY o] 2| BRI o]-& SErp4e7} oF 2,48 F7Fokal, XIS H]
23067 As10] 2|l 2ol st o) g B A o] 7131E]9le-S B gk HE Qlom | 2 AT lof| A & o HFE A
9] 2| TpE0] 20131 (15.1%), 20141(19.296), 201511(28.8%) 2 S7Hel 71 ERI(F AA] Fshgt 4= Q11 e.
L, A 3ol Xlo}iﬂﬂﬂl&} AR T AR 0] FE.0 & AR AFR 17| whzel] A2 &
sl oigt BRIl = DA S 4= glrk. TRt 2 At A7 194 o)/de] Ao l3= aefght ot
Ao tigh o ok x| Aol PRI A S QIR Hro] o WRkE AR 458 4= Qi o|2i&
AvkE Zatsio] L%%JWIEE}L l‘:'P gL l S0t AAslo] e E e A A0t R AR 7k

0
|t

(¢]

:%
>
rlr
2
Mo
&
N
ﬁ
g
=
e
2
T
il
3=1
oot
o
2
oL
=
l

i)
olt,
o
2
o
ol
FfF
Py
o
H1
oo
S
il
Py
o
ul
kA
o
ﬁ
)
r o)
o

o i
|
oX ool
i ol
£
T N
. X
oL, O\I
)
) 40
{E ox
T
1ol
S
: I f”

i E ml o)
oy it
Poox o
i et o
=l gl Ho
g
fr &= ok
BT
o @ =
L =
AR O{N
N
28
g X
S T
C o
o 1o
T
o}l_, OR
o o
o}l_, EIE
o[N ftlo
R
2
ks
52 >
o 3o
3R
Ho 0

offt
©
N
5
o
S
)
ot
of>
2
=
N
S
R
ol
o
4
r o
o
m
1A
olf
Ol
ko
o2k
[i—
=2
=

r
o
&
—
e
fru
jlg
=
o
L
i)
T
o
ox
(B>
~P
iy
m
1422
<1

o Mo
2
jlg
ox
rlo
ol
rO
L)
>
50
iﬁf‘
r
)
0
fo T
)
&
R

N
rio

P L
T
o
10
il
1)
>
ol
4
ook
o
P~
i
ol
ol
o,
¥
0.
o5
1o

e
i
iihd
&
&
>
kil
rid
O
E
L
ﬂ
—o
_\_
ox,
o
o
>
m°
3Q =
rlr
,
o
rr
M 4o
iy
1o
u)
3‘42:
N
3

oo o or
Aoro oo
9 odl
1o
N
me
=
r
!
x
fol
F
T
N
~|
I-El
oflt
)
R
2
_N_
M

=

6
o
[
4
RS
2

e o)
N
2
Mo
ro
Y,

ro
ot
Fl'F
T
T
ijo
n
el

2&124%:} uelolle 41906 7zt oyl 7 e 1k
}o}na ofo] cie 27149] eh7l Mg Ao At A

u)
re
r <]
N
o
o4
ok
ro
rok
ph)
=
1o
1o
i

Slsipion e, AaEEo] Tl ofuet 2l
ok ?%sz%% Qukz{o] 7470}4 Ao 4 moﬂ sjoln], E3] 2]
H

=2

i
o,
it
-
0,
[e]
b
i

o
P T 1
)
A
O—_‘E
o
> o
PTe]
0
~
&
o rf
r.l
N
af
ﬂl

5
ot
n
4>
E

oX
e
o
i
lo
4
)
oyl
5
[
gx
10
sy
)
o
o U
o
N
4r
%9
o X
5
l‘ﬁ
o
r&ﬂ
A
i}j
ﬂl_,
clot
o
2
o
_O|_(‘
&
A
frtl
ol
F[F
pacy
H1
ofN

Fo
ol
R}
rEl
N
N
o2
o o
R
o]
N I
rlo
:
c
2
=2
X
K
Ry
ro
2
ok
)
o
N
N
e
Fo
rol
pay
H
>
ku
(i
o

https://doi.org/10.13065/jksdh.20180082



85 FUAAFEAREE JUrzAl0]] tiRo] £ A7 Fa) B X7 Aehel
5] Qol5 0] A7 QlakebAS FHE 4 ik ot 72072 1817 $ii A CPI: 1074e)
S 2ol ZAKS B Atol7] mhEo] TN EHS B wieairkal 1] ofgict, o) 1} el

Q012 7R 4 s FUITE Fal) 271 A7k i e
9lo] SR} S ol gsto] ot}

0 d
i
=2
1
i
o
&
i)
riol
B
2
-
X
S
iu)
i
rJ
R
ox
ljo
4
N
;

L QIFALE]SHY EXdat 77 el S BARh 215 Hagollx] 773t |/ deell tigt 54t (OR)= Al 1
W72 T2 (OR: 1.761, 95% CI: 1.391-2.229) 7} 2] A AR&(OR: 1.504, 95% CI: 1.213-1.865), H]-S(OR:
1.269, 95% CL: 1.040-1.549)0] R-2J5HA| =ttt AAlg-E} 2| 24| & vl Blofi= folsigtiont

References

[1] Socransky SS, Haffajee AD. The bacterial etiology of destructive periodontal
disease: current concepts. J Periodontol 1992;63:322-31. https://doi.org/10.1902/
jop.1992.63.45.322

[2] Armitage GC. Development of a classification system for periodontal diseases and
conditions. Ann Periodontol 1999;4(1):1-6. https://doi.org/10.1902/annals.1999.4.1.1

[3] Kassebaum NJ, Bernabe E, Dahiya M, Bhandari B, Murray CJ, Marcenes W. Global
burden of severe tooth loss: a systematic review and meta-analysis. J Dent Res
2014;93:20S-28S. https://doi.org/10.1177/0022034514537828

[4] Kassebaum NJ, Bernabe E, Dahiya M, Bhandari B, Murray CJ, Marcenes W. Global
burden of severe periodontitis in 1990-2010: a systematic review and meta-regression.
J Dent Res 2014;93(11):1045-53. https://doi: 10.1177/0022034514552491

[5] Bascones-Martinez A, Gonzalez-Febles J, Sanz-Esporrin J. Diabetes and periodontal
disease. Review of the literature. Am J Dent 2014;27(2):63-7.

[6] Liljestrand JM, Paju S, Pietidinen M, Buhlin K, Persson GR, Nieminen MS, et al. Immunologic
burden links periodontitis to acute coronary syndrome. Atherosclerosis 2018;268:177-84.
https://doi.org/10.1016/].atherosclerosis.2017.12.007

[7] Kim EJ, Jin BH, Bae KH. Periodontitis and obesity: a study of the Fourth Korean
National Health and Nutrition Examination Survey. J Periodontol 2011;82(4):533-42.
https://doi.org/10.1902/jop.2010.100274

[8] Nazir MA. Prevalence of periodontal disease, its association with systemic diseases and
prevention. Int J Health Sci (Qassim) 2017;11(2):72-80.

https://doi.org/10.13065/jksdh.20180082



966 + J Korean Soc Dent Hyg 2018;18(6):957-67

[9] Loe H, Theilade E, Jensen SB. Experimental gingivitis in man. J Periodontol 1965;36:177-
87. https://doi.org/10.1902/jop.1965.36.3.177

[10] Chapple IL, Van der Weijden F, Doerfer C, Herrera D, Shapira L, Polak D, et al. Primary
prevention of periodontitis: managing gingivitis. J Clin Periodontol 2015;42(16):S71-6.
https://doi.org/10.1111/jcpe.12366

[11] Oswal KC. A common risk approach for oral health promotion and prevention. Indian
J Dent Res 2010;21(2):157. https://doi.org/10.4103/0970-9290.66623

[12] Gomez MV, Toledo A, Carvajal P, Gomes SC, Costa RSA, Solanes F, et al. A multicenter
study of oral health behavior among adult subjects from three South American cities.
Braz Oral Res 2018;32:e22. https://doi.org/10.1590/1807-3107bor-2018.vol32.0022

[13] Leite FRM, Nascimento GG, Baake S, Pedersen LD, Scheutz F, Lopez R. Impact
of smoking cessation on periodontitis: a systematic review and meta-analysis of
prospective longitudinal observational and interventional studies. Nicotine Tob Res.
2018 [In press]. https://doi.org/10.1093/ntr/nty147

[14] Al-Zahrani MS, Borawski EA, Bissada NF. Increased physical activity reduces prevalence
of periodontitis. J Dent 2005;33(9):703-10. https://doi.org/10.1016/j.jdent.2005.01.004

[15] Schatzle M, Loe H, Burgin W, Anerud A, Boysen H, Lang NP. Clinical course of chronic
periodontitis. I. Role of gingivitis. J Clin Periodontol 2003;30(10):887-901.

[16] Korea Centers for Disease Control and Prevention. The Sixth Korea National Health
and Nutrition Examination Survey(KNHANES VI). Cheongju: Korea Centers for Disease
Control and Prevention; 2015: 3-38,153-177.

[17] Korea Centers for Disease Control and Prevention. Guidelines of the Sixth Korea
National Health and Nutrition Examination Survey(KNHANES VI): health examination.
Cheongju: Korea Centers for Disease Control and Prevention; 2015:35-112,167-218.

[18] Addy M, Dummer PM, Griffiths G, Hicks R, Kingdon A, Shaw WC. Prevalence of plaque,
gingivitis and caries in 11-12 - year - old children in South Wales. Community Dent Oral
Epidemiol 1986;14(2):115-8.

[19] Kumar S, Tadakamadla J, Johnson NW. Effect of toothbrushing frequency on
incidence and increment of dental caries: a systematic review and meta-analysis. J
Dent Res 2016;95(11):1230-6. https://doi.org/10.1177/0022034516655315

[20] Yamane-Takeuchi M, Ekuni D, Mizutani S, Kataoka K, Taniguchi-Tabata A, Azuma T, et
al. Associations among oral health-related quality of life, subjective symptomes, clinical
status, and self-rated oral health in Japanese university students: a cross-sectional
study. BMC Oral Health 2016;16(1):127. https://doi.org/10.1186/512903-016-0322-9

[21] Poklepovic T, Worthington HV, Johnson TM, Sambunjak D, Imai P, Clarkson JE, et
al. Interdental brushing for the prevention and control of periodontal diseases and
dental caries in adults. Cochrane Database Syst Rev 2013;(12):Cd009857. https://doi.or
£/10.1002/14651858.CD009857.pub2

[22] Sambunjak D, Nickerson JW, Poklepovic T, Johnson TM, Imai P, Tugwell P, et
al. Flossing for the management of periodontal diseases and dental caries in adults.
Cochrane Database Syst Rev 2011;(12):Cd008829. https://doi.org/10.1002/14651858.CD
008829.pub2

[23] Bourgeois D, Saliasi |, Llodra JC, Bravo M, Viennot S, Carrouel F. Efficacy of interdental
calibrated brushes on bleeding reduction in adults: a 3-month randomized controlled
clinical trial. Eur J Oral Sci 2016;124(6):566-71. https://doi.org/10.1111/e0s.12302

[24] Ashwath B, Vijayalakshmi R, Arun D, Kumar V. Site-based plaque removal efficacy

https://doi.org/10.13065/jksdh.20180082



Bzl / o= HEO] x|S0l Tigt AL AES] S Hl67| SUALBYTAL - 967

of four branded toothbrushes and the effect of dental floss in interproximal
plague removal: a randomized examiner-blind controlled study. Quintessence Int
2014;45(7):577-84. https://doi.org/10.3290/j.qi.a31960

[25] Salzer S, Slot DE, Van der Weijden FA, Dorfer CE. Efficacy of inter-dental mechanical
plaque control in managing gingivitis--a meta-review. J Clin Periodontol 2015;42 Suppl
16:592-105. https://doi.org/10.1111/jcpe.12363

[26] Yun SH, Suh CJ. The effects of the scaling health insurance coverage expansion policy
on the use of dental services among patients with gingivitis and periodontal diseases.
Korean J Health Econ Policy 2016;22(2):143-62.

[27] Armitage GC, Xenoudi P. Post-treatment supportive care for the natural dentition
and dental implants. Periodontol 2000 2016;71(1):164-84. https://doi.org/10.1111/
prd.12122

[28] U.S. Department of Health and Human Services. Physical activity and health: a report
of the surgeon general. Atlanta, GA: U.S. Department of Health and Human Services,
Centers for Disease Control and Prevention, National Center for Chronic Disease
Prevention and Health Promotion;1996 :81-144.

[29] Needleman |, McGrath C, Floyd P, Biddle A. Impact of oral health on the life quality
of periodontal patients. J Clin Periodontol 2004;31(6):454-7. https://doi.org/10.1111/
j.1600-051X.2004.00498.x

https://doi.org/10.13065/jksdh.20180082



