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Objectives: The purpose of this study was to examine the risk factors for periodontal diseases in Ko-

Methods: In this study, raw data obtained from the third year of the 5" National Health and Nutrition
Examination Survey (2010-2012) were used, The data were collected from 5,513 Korean adults, aged
>19 years, Multiple logistic regression analysis was performed to determine the odds ratio (OR) and
confidence interval in order to ascertain the factors influencing periodontal diseases,

Results: Multiple logistic regression analysis was performed to verify the risk factors responsible for
periodontal diseases in Korean adults in 2012, After all factors were adjusted for, the following were
identified as the only risk factors for periodontal diseases: sex, age, income level, educational level, oc-
cupation, history of smoking and alcohol consumption, usual stress recognition level, diabetes, self-
assessed oral health, and daily tooth brushing frequency.

Conclusions: The results of this study revealed that sociodemographic characteristics, health behavior
and status, self-assessed oral health, and oral health were the factors that affect periodontal diseases.

Key Words: Korean adults, Periodontal disease, Risk factors
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Table 1. Demographics and Socioeconomic Status and Periodontal disease

Periodontal disease
Variables P
No Yes
Gender 0.000
Male 1567 (72.9) 733 (27.1)
Female 2512 (81.7) 701 (18.3)
Age 0.000
19-39 1494 (93.2) 110 (6.8)
40-59 1458 (69.9) 581 (30.1)
>60 1127 (60.1) 743 (39.9)
Income 0.000
Low 913 (73.5) 415 (26.5)
Middle-low 990 (75.6) 378 (24.4)
Middle-high 1009 (79.2) 340 (20.8)
High 1112 (82.6) 276 (17.4)
Education level 0.000
<Primary school 736 (58.0) 540 (42.0)
Secondary school 346 (61.8) 223 (38.2)
High school 1425 (81.7) 362 (18.3)
>University or College 1405 (87.0) 224 (13.0)
Occupation 0.000
Managers, experts, relevant workers 601 (87.6) 91 (12.4)
Clerks 385 (87.4) 60 (12.6)
Service & sales workers 487 (79.2) 150 (20.8)
Skilled workers in agriculture, forestry and fishery 182 (43.1) 209 (56.9)
Technicians, workers of device'machine manipulation and assembly 311 (67.9) 151 32.1)
Simple labor workers 324 (74.1) 142 (25.9)
Jobless (Housewife, students, etc.) 1618 (78.8) 545 (21.2)
*by chi-square test.
"Values are Number (%).
FNumbers may not sum to total due to missing information.
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Table 2. Health Behaviors, Health Status and Periodontal disease

Periodontal disease
Variables P
No Yes
Appearance of smoking for 0.000
the whole life
<5 pack 121 (86.0) 24 (14.0)
>5 pack 1274 (71.0) 638 (29.0)
Non smoker 2516 (82.0) 684 (18.0)
Drinking 0.000
No 477 (67.6) 244 (32.4)
Yes 3435 (78.6) 1103 (21.4)
BMI 0.000
Underweight 202 (88.1) 41 (11.9)
Normal 2611 (78.7) 853 (21.3)
Obesity 1233 (72.9) 538 (27.1)
The level of stress recognition 0.000
Feel quite heavy stress 161 (78.3) 51 (21.7)
Tend to feel heavy stress 890 (82.1) 233 (17.9)
Tend to feel a little stress 2338 (77.9) 782 (22.1)
Feel little stress. 520 (67.4) 278 (32.6)
Diabetes Mellitus 0.000
Yes 253 (56.5) 188 (43.5)
No 3666 (78.8) 1167 (21.2)
Hypertension 0.000
Yes 786 (65.3) 447 (34.7)
No 3133 (80.0) 908 (20.0)
Stroke 0.000
Yes 57 (58.3) 42 (41.7)
No 3862 (77.7) 1313 (22.3)
Myocardial infarction 0.892
Yes 46 (76.6) 16 (23.4)
No 3873 (77.5) 1339 (22.5)
Angina pectoris 0.006
Yes 86 (62.5) 44 (37.5)
No 3833 (77.7) 1311 (22.3)
*by chi-square test.
"Values are Number (%).

TNumbers may not sum to total due to missing information.
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Table 3. Perceived health status, Perceived oral health status and
Periodontal disease

Periodontal disease

Variables P
No Yes
Perceived health status 0.000
Healthy 1242 (81.6) 348 (18.4)
Neutral 2012 (76.5) 700 (23.5)
Unbhealthy 664 (72.4) 308 (27.6)
Perceived oral health status 0.000
Healthy 593 (83.7) 146 (16.3)
Neutral 1778 (83.5) 425 (16.5)
Unhealthy 1706 (70.3) 861 (29.7)
*by chi-square test.
Values are Number (%).
TNumbers may not sum to total due to missing information.
Table 4. Oral Health Behaviors and Periodontal disease
Periodontal disease
Variables
No Yes
The frequency of daily tooth brushing 0.000
<1 338(63.3) 230 (36.7)
2 1460 (73.6) 615 (26.4)
>3 2092 (83.7) 486 (16.3)
Dental floss 0.000
No 3039 (75.3) 1224 (24.7)
Yes 929 (85.5) 155 (14.5)
Interdental brush 0.029
No 3100 (76.6) 1157 (23.4)
Yes 868 (80.7) 222 (19.3)
Oral rinse 0.014
No 3203 (76.5) 1196 (23.5)
Yes 765 (81.1) 183 (18.9)
Power toothbrush 0.038
No 3673 (77.0) 1315 (23.0)
Yes 295(83.1)  64(16.9)
Etc (tongue cleaner, water pik, end 0.059
tuft brush)
No 3688 (77.1) 1319 (22.9)
Yes 280 (82.7)  60(17.3)

*by chi-square test.
TValues are Number (%).
fNumbers may not sum to total due to missing information.
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Table 5. Factors of having influence upon Periodontal disease

Model I* Model IT* Model I1T*
Variables category 95% CI for 95% CI for 95% CI for
10} O Ep@! 10}
Gender
Male 1.659 1.427-1.928 1.585 1.206-2.085
Female 1 1
Age
19-39 1 1
40-59 5.921 4.502-7.787 4519 3.359-6.079
=60 9.097 6.692-12.368 4.649 3.022-7.150
Income
Low 1 1 1
Middle-low 0.893 0.728-1.096 0.820 0.655-1.026 0.883 0.687-1.134
Middle-high 0.730 0.581-0.917 0.664 0.514-0.859 0.870 0.667-1.136
High 0.583 0.446-0.763 0.533 0.402-0.708 0.721 0.543-0.957
Education level
<Primary school 1 1 1
Secondary school 0.854 0.649-1.124 0.851 0.627-1.156 1.011 0.720-1.419
High school 0.309 0.243-0.394 0.485 0.356-0.662 0.673 0.484-0.937
>University or College 0.207 0.156-0.274 0.338 0.239-0.478 0.631 0.430-0.926
Occupation
Managers, experts, relevant workers 0.525 0.234-0.310 0.531 0.390-0.722 0.718 0.512-1.007
Clerks 0.538 0.390-0.706 0.688 0.585-0.891 0.867 0.584-1.288
Service & sales workers 0.977 0.383-0.755 1.009 0.738-1.380 1.169 0.838-1.630
Skilled workers in agriculture, forestry and fishery 4.913 0.729-1.309 2.755 1.805-4.204 2.648 1.751-4.004
Technicians, workers of device - machine manipu- 1.754 3.324-7.263 1.368 1.030-1.815 1.275 0.954-1.704
lation and assembly
Simple labor workers 1.297 1.357-2.266 1.029 0.747-1.418 1.010 0.745-1.369
Jobless (Housewife, students, etc.) 1 0.961-1.750 1 1
Appearance of smoking for the whole life
<5 pack 0.742 0.444-1.237 0.929 0.530-1.626 1.009 0.530-1.920
>5 pack 1.862 1.563-2.219 1.528 1.161-2.011 1.414 1.067-1.872
Non smoker 1 1 1
Drinking
No 1.766 1.430-2.181 1.435 1.130-1.822 1.402 1.083-1.815
Yes 1 1 1
BMI
Underweight 0.362 0.232-0.431 0.725 0.462-1.139 0.775 0.475-1.263
Normal 0.728 0.232-0.565 0.800 0.675-0.948 0.842 0.706-1.004
Obesity 1 1 1
The level of stress recognition
Feel quite heavy stress 0.573 0.367-0.893 0.798 0.511-1.246 0.589 0.365-0.950
Tend to feel heavy stress 0.452 0.354-0.577 0.680 0.522-0.885 0.643 0.480-0.862
Tend to feel a little stress 0.586 0.479-0.718 0.742 0.598-0.922 0.726 0.578-0.912
Feel little stress. 1 1 1
Diabetes Mellitus
Yes 2.868 2.178-3.776 1.570 1.194-2.064 1.410 1.054-1.885
No 1 1 1
Hypertension
Yes 2.119 1.743-2.576 1.101 0.885-1.371 1.012 0.795-1.288
No 1 1 1
Stroke
Yes 2.491 1.555-3.993 1.235 0.759-2.011 1.127 0.667-1.902
No 1 1 1
Angina pectoris
Yes 2.092 1.223-3.577 1.171 0.692-1.982 1.027 0.603-1.750
No 1 1 1
Perceived health status
Healthy 1 1 1
Neutral 1.357 1.121-1.642 1.244 1.021-1.516 1.062 0.859-1.313
Unhealthy 1.688 1.303-2.187 1.318 0.993-1.750 0.921 0.675-1.256




Table 5. Comtinued

Model I* Model IT* Model I1T*
Variables category 95% CI for 95% CI for 95% CI for Exp
OR OR OR
Exp (®)" Exp (®)" ®'
Perceived oral health status
Healthy 1 1 1
Neutral 1.014 0.764-1.347 1.250 0.930-1.679 1.278 0.922-1.772
Unhealthy 2.173 1.663-2.839 2.487 1.879-3.291 2.406 1.771-3.268
The frequency of daily tooth brushing
<1 2.980 2.358-3.767 2.094 1.603-2.737 1.499 1.117-2.011
2 1.843 1.525-2.227 1.557 1.281-1.892 1.287 1.043-1.586
>3 1 1 1
Dental floss
No 1.929 1.508-2.468 1.554 1.200-2.014 1.249 0.946-1.649
Yes 1 1 1
Interdental brush
No 1.283 1.025-1.605 1.403 1.114-1.766 1.186 0.931-1.510
Yes 1 1 1
Oral rinse
No 1.316 1.058-1.637 1.028 0.823-1.285 0.837 0.649-1.078
Yes 1 1 1
Power toothbrush
No 1.471 1.020-2.121 1.425 0.947-2.146 1.050 0.693-1.592
Yes 1 1 1
*Model I: Unadjusted, Model II: Adjusted by gender and age, Model III: Fully adjusted.
795% Confidence Interval : Lower-Upper.
9] S7h2 QIS HBE G W A} 5O UUE Welo] g HEh AR 9210 Aol A W A G A
= Zlolet A7k =, ARHA 2= AA, WiEHA, WA 59 AA7]Eel
ARIAAA 270] ey A EIE 7oA ottt oidt A WskE dod S qlrk 53] v AEE A Al A
LA delA g, B AR ASSEN BeSEe] 2O BoREE, AU S o, A B4 Fol ek

A FATe] 1810 R DRI lom, AT Ao FARRE
= o
=2

A Hol 1 Y. ol A5SET} W] S A
5 7o A gl § 2 WS 7HAA H7] ditel

o] T AY| B o A8l et A, 19-39A4)
off B3} 40-5941°141 4.5198, 604 o1/ 4.6494] &2 S8
S B 7MY w2 XA fgacleR SIF. ol
St AIE Hhgste] e At AollerE R 2

AEARH Solde B FHAT, B SF04%, H4
LEF A QIA] of 7o) v} A ge] o g glor 2elH 9]
ok A% AtoflA e FAF A=de] wadof] Wit Aiprt K
1P Eglon, & AFATE o] NFAR] g aglon
SRS AT whehd ol et 577 oA 5 Sl L
S A gl 2] el B o g AZEL S A
FA] S v aclolgha v g ou, O34 ok
APV Qolom, B AT 255 ok ohs A9olAl A5
=] TEE7E 7 Yeh Aiksoe] B Aolokilth. TR ARE
e IAACl &4 Fol AFER = G5 vE =+ 9
© AolBR S&AFN = S0t B gt Hass
7Foto] ot AlFdeke] HeAde whetd e vk Jluhal AR

2% o
e ot A
AT g

AT B I3 2 ek, webd Fieg SREeA 77
A7) FRAE QRN AAG gt delE 59 A%
8 PAATEN S $13 1) Aol W ashcki Az,

%) U A0 Fuba FAAA} G v
A AoE Uehton, o] Zuke |Ee] A7ANe AN
TR, ol Qo] FebA PAARAEE AA AR
o] AErAThe} P3| ANFH AL ORI AT, T TRA%
Afeje} AR TR e RS 7120 dTPelA Bl
g utg)

FAAR FOINE e A7k N30 ¥l
o= BlF|gich APATANA RE WSS B F 17U



182
J Korean Acad Oral Health | 2014;38:176-183

=2

3

OO
of ﬂ%

e A R e I A
A1E B 0% 9t o83l Hol=
&4 Sk FaskA Al
Y2 whehaA] 4 A
gl ghgo] Qo Aole}

ZYEE 2] ARgo] X3t
O, A AE3t AR
2,884 9 AR Hof| i3k e

ook N

f

2 o

o O
fg
|o
b
PO
h
0y
o,
of
ok

ot
4>
N
of, o %
-,
i
= 4o o
¢ Of
>
rr
PO
b
i)

—_

-
>
o
o,

> rE o
(L
r

o
o
M)
i
oo
tA
<t
re
e
4
2
>

>
X,
rir o rok

> o
o
st
x
HE
o o
)
g
-

oA

ok,
ok
=

10
o

ok
o
ro,
o
e
o
i)

5
50
>

=]

lo
s
N
2,
Y
B
rJ
W,
o,
0, X
o
o

>
N
i
ok

N
N2
T o
or, O
K o
do
T
L
n e
o}ié
N
o >

~
>
=
-
o3l
[
ol
o2
Hul
ol
1o

~

w5
0.
!
Ho
ook W,
fo
re
e
=?=I~
(o]
o
ot -
pod)
o,
=

o}
of
oS,

c

2
o 2

ot

i
'~ i)
E My o
¥ =
2
[
)
R

oL
0.
oo
ok,
2
>
N
i)
ok
10
1o
|
¢
[o

N 2L

L
re
BN
>
re
-
o,
N
o =2 N
Y,
~{
i
ofm
:?:1}4
A R T-
4o A

£ ore
2 o

b,
i

i

b of,

i
O]
-

RIomck
koo =9

1
of

-

£

o
o r
oyl
M
4>
%0,
£
o,
i
<
)
sk
o

A
L o upfel AAEES YO ThR TAAAES T
X730 918 812 stekrhe HellAl 0]oj7} gl

o oY Ho
o o 2
e o2 o M
ol-Nl‘N_l.p[‘_R
r{u:—'>:_12i‘LI
Jiﬁﬁ’;{;
01':r;'?mlﬂlg‘?rol‘
o ‘:H‘E'
P28
O
L2la
Q ro,
o o b
:‘lrkmﬁﬁ
-lﬂrﬁ 9
O
e o o g
S
= oot
o o, o
&100?‘:. -0,
> il
LR,O_LI
e
w 12
85 ok
> N

3. A A7 B AR SR A o Aol A Al

T EE O AEA STt 19] ofs), A4,
-

o
A T Tzl FA b B9, AU A
£ 357 AR OR SO AU B A0 vt
th. o] % QAsgelx 4 ,
A OARS 4.649] 52 SIHEES Bl N3] Gk v

=
1
&
o
\O
=
=2,
I
=

L ofe] IR ANE F M L AIUEE B

o433} 2ol AJe1e] ARl choRt ofef 2915 0] G
WA 02 iRt o]efdt ol JURASE Belelr] It
A9l 97 9 BB ofPAISo] olFolHol 3 Bast
ik Azt

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

References

. Health insurance review & assessment service, nation health in-

surance corporation. 2010 National Health Insurance Statistical
Yearbook. Seoul:Health Insurance Review & Assessment Service,
Nation Health Insurance Corporation;2011:556.

Korean council for periodontology professor. Periodontology. 5th
ed. Seoul:Koonja;2010:109-145.

Kim BO, Cho MS, Kim SA, Sim HS, Han YK, Go EK, et al. Peri-
odontology. 3th ed. Seoul:Daehannarae;2012:45-68.

Jung JO, Chun JY, Lee KH. The relationship between smoking
and periodontal diseases in Korean adults: based on the data
from the korea national health and nutrition examination survey.
J Dent Hyg Sci 2010;13:481-489.

Won JH, Ha MN. An association of periodontitis and diabetes. J
Dent Hyg Sci 2014;14:107-113.

Lee YK, Park JR. The relationship of obesity and periodontal dis-
ease by age. ] Dent Hyg Sci 2013;13:1015-1021.

Jin HJ, Kim EK, An SY, Im SU, Song KB, Choi YH. Relationship
between periodontal status and chronic obstructive pulmonary
disease. J] Korean Acad Oral Health 2013;37:147-153.

Jung JO, Oh GJ. A study of the relationship between socioeco-
nomic status, oral health behaviors and periodontitis in the el-
derly Korean population. J Korean Acad Oral Health 2011;35:57-
66.

Choi JS, Lee YJ, Jeon SB, Kim HM, Jeong EH, Jo EJ. The associ-
ation between self-reported oral health problems and oral health-
related quality of life. J Korean Acad Oral Health 2010;34:411-
421.

Woo DH, You HY, Kim MJ, Kim HN, Kim JB, Jeong SH. Risk
indicators of periodontal disease in Korean adults. J] Korean Acad
Oral Health 2013;37:95-102.

Korea Centers for Disease Control and Prevention. The Fifth
Keorea National Health and Nutrition Examination Survey
(KNHANES V-3). 2012:1-246.

Aljehani YA. Risk factors of periodontal disease: Review of the
literature. Int J Dent 2014;2014:1-9.

Van Dyke TE. Risk factors of periodontitis, J Int Acad Periodontol
2005;7:3-7.

Burt B. Position paper: epidemiology of periodontal diseases. J
Periodontol 2005;76:1406-1419.

Kim HY. Oral health status and behavior according to socio-eco-
nomic status [Doctor's thesis|. Seoul:Seoul National University;
2002. [Korean]

Kwon YE, Ha JE, Pail DI, Jin BH, Bae KH. The relationship be-
tween periodontitis and metabolic syndrome among a Korean na-
tionally representative sample of adults. J Clin Periodontol 2011;
38:781-786.

Won YS, Kim JH, Kim YS, Bae KH. Association of internal expo-
sure of cadmium and lead with periodontal disease: a study of
the Fourth Korean National Health and Nutrition Examination
Survey. J Clin Periodontol 2013;40:118-124.

Ha JE, Bae KH. Reasons for extraction of permanent teeth in
Korea. J Korean Acad Oral Health 2012;36:32-37.

Lim CY, Oh HW. The relationship between oral health behaviors



20.

21.

22.

and periodontal health status of Korean adolescents. J Korean
Acad Oral Health 2013;37:65-72.

Ryu HG, Lee JH. The relationship between life style and peri-
odontal health status. ] Dent Hyg Sci 2013;13:418-425.

Paek KW, Lee SJ. Correlation between vitamin C intake and peri-
odontal disease: The Fifth Korea National Health and Nutrition
Examination Survey. J Korean Acad Oral Health 2014;38:82-89.
Akhter R, Hannan MA, Okhubo R, Morita M. Relationship be-
tween stress factor and periodontal disease in a rural area popu-
lation in Japan. Eur J] Med Res 2005;10:352-357.

23.

24.

25.

18

slg 2

w

2z o | s= delo| X FHs

re

Kubota M, Tanno-Nakanishi M, Yamada S, Okuda K Ishihara K.
Effect of smoking on subgingival microflora of patients with peri-
odontitis in Japan. BMC Oral Health 2011;11:1-6.

Vouros 1D, Kalpidis CD, Chadjipantelis T, Konstantinidis AB.
Cigarette smoking associated with advanced periodontal destruc-
tion in a Greek sample population of patients with periodontal
disease. J Int Acad Periodontol 2009;11:250-257.

Kim YN, Kwon HK, Chung WG, Cho YS, Choi YH. The associa-
tion of perceived oral health with oral epidemiological indicators
in Korean adults. J Korean Acad Oral Health 2005;29:250-260.



