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A Study on Periodontal Disease and Tooth Loss in Metabolic
Syndrome Patient

Hyun-Joo Kang T

Department of Dental Hygiene, Masan University, Changwon 51217, Korea

The aim of this study was to identify an effective control method of metabolic syndrome (MS) and oral diseases by investigating relationship between
of MS and periodontal disease, tooth loss of the adult men and woman, We analyzed and concluded as follows, using a nationwide representative
sample, in 8,225 middle senior citizens based on raw data of the 5th National Nutrition Survey in 2010, 2012, The data were analyzed by descriptive
statistics, chi-squared test, and logistic regression using SAS ver, 9.2 program, The results are as follows, for correlation of metabolic component
to periodontal disease, it was found that in men, the periodontal disease odds ratio of the group with abnormal fasting blood glucose increased
1,27 fold (95% confidence interval [Cl], 1.04 ~1 54), and in woman, the odds ratios of the group with abnormal high density lipoprotein cholesterol
increased 1.45 fold (95% ClI, 1.22~1.72) and the odds ratio of the group with abnormal obesity increased 1,44 fold (95% Cl, 117 ~1.77). For
correlation of MS to periodontal disease, it was found that the odds ratio of periodontal disease in the woman at-risk group increased 1.55 fold (95%
Cl, 1,19~2.01) and that of the group with MS increased 2 25 fold (95% ClI, 1.68~3.02). For correlation of woman’s metabolic component to
missing teeth, it was found that the odds ratio of group with abnormal blood pressure increased 1,41 fold (95% ClI, 1,10~1.82), For correlation
of woman’s MS to missing teeth, it was found that the odds ratio of missing teeth in the group with MS increased 1,48 fold (95% Cl, 1,07 ~2.04).
It is considered that a public health project comprising preventive and systematic disease management is necessary for controling MS and oral
disease. The findings of the study are expected to lay the foundation for the development of oral health promotion programs,
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(Table 3).
Table 1. The General Characteristics
Characteristic n (%)
Gender
Male 3,553 (43.2)
Female 4,672 (56.8)
Age (y)
40~ 64 5,340 (64.9)
>65 2,885 (35.1)
Education
Under elementary school 2,930 (36.8)
Under middle school 1,194 (15.0)
Under high school 2,273 (28.6)
College or higher 1,555 (19.6)
Income level
Lowest 2,009 (24.8)
Second lowest 2,026 (25.0)
Second highest 2,050 (25.3)
Highest 2,015 (24.9)
Residence district
Dong 6,150 (74.8)
Eup * myeon 2,075 (25.2)
Total 8,225 (100)
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Table 3. Logistics Regression Analysis of Metabolic Syndrome Component and Missing Teeth of Men

Classification Non adjusted  Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
Hypertension
Normal 1 1 1 1 1 1 1 1
Abnormal 1.35 1.11 1.26 1.25 1.12 1.11 1.27 1.13
(1.08~1.68) (0.86~1.43) (0.98~1.61) (0.98~1.59) (0.86~1.46) (0.86~1.44) (0.99~1.63) (0.87~1.47)
p-value 0.009 0.435 0.067 0.077 0.391 0414 0.056 0.370
Diabetes
Normal 1 1 1 1 1 1 1 1
Abnormal 1.27 1.07 1.17 1.18 1.07 1.06 1.16 1.06
(1.01~1.61) (0.82~1.39) (0.92~1.49) (0.92~1.50) (0.82~1.39) (0.81~1.38) (0.91~1.49) (0.81~1.39)
p-value 0.045 0.614 0212 0.192 0.616 0.686 0.239 0.661
Triglycerid
Normal 1 1 1 1 1 1 1 1
Abnormal 1.32 1.08 1.071 1.11 1.02 1.07 1.06 1.03
(0.84~2.07) (0.67~1.75) (0.67~1.71) (0.70~1.78) (0.63~1.67) (0.66~1.74) (0.66~1.70) (0.63~ 1.67)
p-value 0.230 0.759 0.783 0.654 0.925 0.774 0.818 0.922
High density lipoprotein cholesterol
Normal 1 1 1 1 1 1 1 1
Abnormal 1.23 1.15 1.14 1.18 1.13 1.15 1.14 1.12
(0.94~1.61) (0.87~1.51) (0.86~1.49) (0.90~1.54) (0.85~1.49) (0.87~1.52) (0.86~1.49) (0.85~1.49)
p-value 0.124 0.332 0.363 0.229 0.402 0.323 0.366 0.419
Obesity
Normal 1 1 1 1 1 1 1 1
Abnormal 1.18 1.13 1.11 1.08 1.14 1.12 1.10 1.13
(0.90~1.54) (0.85~1.52) (0.84~1.46) (0.82~1.44) (0.85~1.52) (0.84~1.51) (0.83~1.45) (0.84~1.51)
p-value 0.226 0.400 0.474 0.573 0.373 0.442 0.525 0.423

Values are presented as odds ratio (95% confidence interval). Model 1: adjusted by general characteristics, Model 2: adjusted by health
behaviors, Model 3: adjusted by oral health behaviors, Model 4: adjusted by general characteristics, health behaviors, Model 5: adjusted
by general characteristics, oral health behaviors, Model 6: adjusted by health behaviors, oral health behaviors, Model 7: adjusted by
general characteristics, health behaviors, oral health behaviors.

ozto] A x| o] JEFS vl x| 8910 2+ Table 49} 2
ot a¥ollA FTlete] HIEA EF oA 2.484(95%
confidence interval [CI], 2.00~3.06; p<0.0001), =3 1
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2.0080(95% CI, 1.59~2.52; p<0.0001), =& 30]4] 2.06
1 (95% CI, 1.64~2.60; p<0.0001), 28 404 1.404]
(95% CI, 1.09~1.80; p=0.009), =3 594 1.43u1(95%
CI, 1.11 ~1.84; p=0.005), =& 6°l|4] 1.9581(95% CI, 1.55 ~
2.46; p<0.0001), & 2915 A3 B3 7oA 1.414]
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p=0.012), 23 19}|A] 1.254}(95% CI, 1.04~ 1.51; p=0.020),
23 204 1.2981(95% CI, 1.07 ~ 1.56; p=0.008), =3 3
oA 1.308](95% CI, 1.08~1.57; p=0.006), =3 40|
1.2681(95% CI, 1.04 ~ 1.53; p=0.020), 23 5ol|A] 1.27#)
(95% CI, 1.05~1.53; p=0.016), 23 64 1.3081(95%
CIL, 1.07~1.57; p=0.008), 5.5 821-& BA3t B3 7oA
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1.30~1.81; p<0.0001), =3 3¢j|4] 1.524}(95% CI, 1.28 ~
1.80; p<0.0001), 23 49|A] 1.458](95% CI, 1.23~1.73;
p<0.0001), 23 504 1.4541(95% CI, 1.22~1.73; p<
0.0001), 23 604 1.5081(95% CI, 1.27~1.78; p<0.0001),
HE 9912 BAS 13 7oA 1.458(95% CI, 1.22~
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Table 4. Logistics Regression Analysis of Metabolic Syndrome Component and Missing Teeth of Woman

Classification Non adjusted ~ Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
Hypertension
Normal 1 1 1 1 1 1 1
Abnormal 2.48 1.42 2.00 1.40 1.43 1.95 1.41
(2.00~3.06) (1.11~1.82) (1.59~252) (1.64~2.60) (1.09~1.80) (1.11~1.84) (1.55~2.46) (1.10~1.82)
p-value <0.0001 0.006 <0.0001 <0.0001 0.009 0.005 <0.0001 0.007
Diabetes
Normal 1 1 1 1 1 1 1
Abnormal 1.55 1.06 1.18 1.07 1.06 1.16 1.08
(1.28~1.89) (0.83~1.35) (0.93~1.48) (0.94~1.48) (0.83~1.37) (0.83~1.36) (0.92~1.46) (0.84~1.38)
p-value <0.0001 0.659 0.170 0.605 0.623 0.206 0.558
Triglycerid
Normal 1 1 1 1 1 1 1
Abnormal 1.81 1.14 1.27 1.14 1.14 1.26 1.14
(126~2.59) (0.75~1.72) (0.86~1.88) (0.86~1.88) (0.75~1.73) (0.75~1.73) (0.85~1.87) (0.75~1.74)
p-value 0.001 0.540 0.228 0.529 0.540 0.243 0.529
High density lipoprotein cholesterol
Normal 1 1 1 1 1 1 1
Abnormal 1.28 0.95 1.06 0.96 0.94 1.05 0.95
(1.04~1.56) (0.76~1.18) (0.86~1.32) (0.86~1.31) (0.76~1.20) (0.75~1.18) (0.84~1.30) (0.76~1.20)
p-value 0.017 0.624 0.587 0.688 0.618 0.683 0.686
Obesity
Normal 1 1 1 1 1 1 1
Abnormal 1.63 1.01 1.24 1.03 1.01 1.21 1.02
(1.25~2.12) (0.76~1.35) (0.93~1.65) (091~1.60) (0.77~1.37) (0.75~1.34) (0.91~1.62) (0.77~1.36)
p-value <0.001 0.946 0.140 0.862 0.974 0.187 0.889

Values are presented as odds ratio (95% confidence interval). Model 1: adjusted by general characteristics, Model 2: adjusted by health
behaviors, Model 3: adjusted by oral health behaviors, Model 4: adjusted by general characteristics, health behaviors, Model 5: adjusted by
general characteristics, oral health behaviors, Model 6: adjusted by health behaviors, oral health behaviors, Model 7: adjusted by general

characteristics, health behaviors, oral health behaviors.
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Table 5. Logistics Regression Analysis of Metabolic Syndrome Component and Periodontal Disease of Men

Classification Non adjusted  Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7

Hypertension
Normal 1 1 1 1 1 1 1 1
Abnormal 1.09 1.00 1.05 1.01 1.03 0.99 1.04 1.02
(0.92~1.29) (0.84~1.20) (0.88~1.25) (0.85~1.20) (0.86~1.23) (0.83~1.19) (0.88~1.24) (0.85~1.22)
p-value 0.305 0.962 0.579 0.920 0.792 0.927 0.635 0.825
Diabetes
Normal 1 1 1 1 1 1 1 1
Abnormal 1.25 1.25 1.29 1.30 1.26 1.27 1.30 1.27
(1.05~1.49) (1.04~1.51) (1.07~1.56) (1.08~1.57) (1.04~1.53) (1.05~1.53) (1.07~1.57) (1.04~1.54)
p-value 0.012 0.020 0.008 0.006 0.020 0.016 0.008 0.019
Triglycerid
Normal 1 1 1 1 1 1 1 1
Abnormal 0.81 0.74 0.73 0.73 0.72 0.73 0.72 0.71
(0.58~1.13) (0.51~1.06) (0.51~1.03) (0.52~1.03) (0.49~1.04) (0.51~1.04) (0.51~1.02) (0.49~1.03)
p-value 0214 0.095 0.076 0.071 0.077 0.084 0.067 0.071
High density lipoprotein cholesterol
Normal 1 1 1 1 1 1 1 1
Abnormal 1.04 1.06 0.96 1.03 1.00 1.06 0.96 1.00
(0.85~1.29) (0.85~1.33) (0.77~1.20) (0.83~1.28) (0.80~1.26) (0.85~1.33) (0.76~1.20) (0.79~1.26)
p-value 0.693 0.586 0.704 0.817 0.993 0.619 0.708 0.971
Obesity
Normal 1 1 1 1 1 1 1 1
Abnormal 1.09 1.06 1.08 1.07 1.07 1.06 1.09 1.07
(0.89~1.33) (0.86~1.32) (0.87~1.33) (0.86~1.32) (0.86~1.32) (0.86~1.32) (0.88~1.34) (0.86~1.33)
p-value 0.417 0.578 0.499 0.554 0.565 0.574 0.451 0.538

Values are presented as odds ratio (95% confidence interval). Model 1: adjusted by general characteristics, Model 2: adjusted by health
behaviors, Model 3: adjusted by oral health behaviors, Model 4: adjusted by general characteristics, health behaviors, Model 5: adjusted
by general characteristics, oral health behaviors, Model 6: adjusted by health behaviors, oral health behaviors, Model 7: adjusted by
general characteristics, health behaviors, oral health behaviors.
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Table 6. Logistics Regression Analysis of Metabolic Syndrome Component and Periodontal Disease of Woman

Classification Non adjusted ~ Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
Hypertension
Normal 1 1 1 1 1 1 1 1
Abnormal 1.73 1.14 1.43 1.36 1.15 1.14 1.35 1.15
(1.43~2.08) (0.92~1.42) (1.17~1.75) (1.12~1.65) (0.93~1.43) (0.92~1.42) (1.11~1.65) (0.93~1.43)
p-value <0.0001 0.219 <0.001 0.002 0.206 0.222 0.003 0.208
Diabetes
Normal 1 1 1 1 1 1 1 1
Abnormal 1.46 1.09 1.11 1.08 1.10 1.08 1.08 1.09
(1.22~1.75) (0.89~1.34) (0.91~1.35) (0.89~1.31) (0.89~1.35) (0.88~1.32) (0.88~1.31) (0.88~1.33)
p-value <0.0001 0.398 0.323 0.445 0.374 0.459 0.469 0.433
Triglycerid
Normal 1 1 1 1 1 1 1 1
Abnormal 1.25 0.99 1.02 1.02 0.98 0.99 1.01 0.99
(1.00~1.55) (0.77~1.27) (0.80~1.31) (0.79~1.30) (0.76~1.27) (0.77~1.27) (0.79~1.30) (0.77~1.27)
p-value 0.052 0.906 0.877 0.904 0.903 0.928 0.931 0.926
High density lipoprotein cholesterol
Normal 1 1 1 1 1 1 1 1
Abnormal 1.72 1.46 1.53 1.52 1.45 1.45 1.50 1.45
(1.47~2.00) (1.23~1.73) (1.30~1.81) (1.28~1.80) (1.23~1.73) (1.22~1.73) (1.27~1.78) (1.22~1.72)
p-value <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Obesity
Normal 1 1 1 1 1 1 1 1
Abnormal 2.04 1.44 1.61 1.56 1.45 1.43 1.56 1.44
(1.68~2.48) (1.17~1.77) (1.31~1.99) (1.26~1.92) (1.18~1.78) (1.16~1.75) (1.27~1.92) (1.17~1.77)
p-value <0.0001 0.001 <0.0001 <0.0001 <0.001 0.001 <0.0001 0.001

Values are presented as odds ratio (95% confidence interval). Model 1: adjusted by general characteristics, Model 2: adjusted by health
behaviors, Model 3: adjusted by oral health behaviors, Model 4: adjusted by general characteristics, health behaviors, Model 5: adjusted
by general characteristics, oral health behaviors, Model 6: adjusted by health behaviors, oral health behaviors, Model 7: adjusted by
general characteristics, health behaviors, oral health behaviors.
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Table 7. Logistics Regression Analysis of Metabolic Syndrome (MS) and Missing Teeth of Men and Woman

Classification ~Non adjusted  Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
Male

Normal 1 1 1 1 1 1 1 1

MS risk group 1.41 1.22 1.36 1.36 1.20 1.20 1.34 1.18
(1.07~1.86) (0.92~1.62) (1.03~1.80) (1.04~1.79) (0.90~1.60) (0.91~1.59) (1.02~1.76) (0.89~1.57)

p-value 0.016 0.163 0.031 0.027 0.211 0.201 0.038 0.246

MS 1.68 1.36 1.61 1.61 1.35 1.33 1.58 1.32
(1.15~2.45) (0.92~2.03) (1.10~2.34) (1.11~2.36) (0.91~2.00) (0.89~1.97) (1.08~2.30) (0.89~ 1.95)

p-value 0.007 0.125 0.031 0.031 0.131 0.162 0.017 0.170

Female

Normal 1 1 1 1 1 1 1 1

MS risk group 1.55 1.00 1.40 1.42 1.00 1.00 1.34 1.01
(1.24~1.94) (0.79~1.25) (1.12~1.75) (1.13~1.78) (0.80~1.26) (0.79~1.26) (1.07~1.68) (0.80~ 1.26)

p-value <0.001 0.978 0.003 0.003 0.978 0.991 0.013 0.961

MS 3.15 1.44 2.82 2.85 1.47 145 2.62 1.48
(2.35~4.24) (1.04~1.98) (2.09~3.81) (2.10~3.88) (1.06~2.03) (1.05~1.99) (1.93~3.57) (1.07~2.04)

p-value <0.0001 0.027 <0.0001 <0.0001 0.020 0.025 <0.0001 0.018

Values are presented as odds ratio (95% confidence interval). Model 1: adjusted by general characteristics, Model 2: adjusted by health
behaviors, Model 3: adjusted by oral health behaviors, Model 4: adjusted by general characteristics, health behaviors, Model 5: adjusted
by general characteristics, oral health behaviors, Model 6: adjusted by health behaviors, oral health behaviors, Model 7: adjusted by
general characteristics, health behaviors, oral health behaviors.

Table 8. Logistics Regression Analysis of Metabolic Syndrome (MS) and Periodontal Disease of Men and Woman

Classification =~ Non adjusted  Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
Male

Normal 1 1 1 1 1 1 1 1

MS risk group 1.01 1.00 1.01 1.02 0.99 0.99 1.01 0.98
0.81~1.27) (0.79~1.25) (0.81~1.27) (0.81~1.27) (0.79~1.25) (0.79~1.25) (0.80~1.26) (0.78~1.24)

p-value 0.927 0.975 0.910 0.896 0.930 0.954 0.959 0.892

MS 1.14 1.12 1.13 1.14 1.10 1.11 1.13 1.09
(0.88~1.47) (0.85~1.47) (0.87~1.47) (0.87~1.48) (0.83~1.45) (0.84~1.47) (0.87~1.47) (0.83~ 1.45)

p-value 0.321 0.441 0.354 0.343 0.505 0.461 0.377 0.530

Female

Normal 1 1 1 1 1 1 1 1

MS risk group 1.88 1.54 1.87 1.78 1.56 1.53 1.75 1.55
(147~2.41) (1.19~2.00) (1.45~2.40) (1.38~2.30) (1.21~2.02) (1.18~1.99) (1.36~2.25) (1.19~2.01)

p-value <0.0001 0.001 <0.0001 <0.0001 0.001 0.001 <0.0001 0.001

MS 3.19 2.26 3.12 2.86 2.27 2.23 2.80 2.25
(2.41~4.21) (1.69~3.03) (2.33~4.17) (2.16~3.79) (1.69~3.05) (1.66~2.99) (2.11~3.73) (1.68~3.02)

p-value <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Values are presented as odds ratio (95% confidence interval). Model 1: adjusted by general characteristics, Model 2: adjusted by health
behaviors, Model 3: adjusted by oral health behaviors, Model 4: adjusted by general characteristics, health behaviors, Model 5: adjusted
by general characteristics, oral health behaviors, Model 6: adjusted by health behaviors, oral health behaviors, Model 7: adjusted by
general characteristics, health behaviors, oral health behaviors.

oA Eo} folg Apolzk YATHP<0.001). AFHL] 24 AFFE TR BES5E, AFAT0] BT FolP
ZAEA ke FRIAGY AsptPFdozr #AFL,  xolrt AUTHp <0.001). Back 5779 AT oM E A5
Nibali 79] AFoM YA ZER FAHL A Z FEHDL- o] 9l A9RT g 490 BRuvh, FEIY, 8t

o2 eh} 2 Aol Ak S48 4 gick.

e 7
Uz AARs} A5 Ak s B 290 el

S 2H 23 AF A folg Bee] gk
o} fAHES & 5 otk tAFET T e



J Dent Hyg Sci Vol. 15, No. 4, 2015

7} 1.27491(95% CI, 1.04 ~1.54) =7 Vel thp=
B¥o] £ ZALHE Bae
BIG 242 AANART} o

=1
= &
ao; chﬂ —TLOH H] H»ﬂ H]XW?LOM A F2% wai|
0.0
k

AFAZo] = T F
o] A7 Ao} %A}%}&’iﬂ}
BAJo] ol AA AT &
2 2Ryl g H) 0:];(}.,] x]’<7<1§lo1] L n| A= o
AV ZF G A Q2= HDL Z¥| 26| 2, 22u]gko 2 HDL
Z|2H Zo] /ol vlE| B doll A 1.458](95% CI,
1.22~1.72; p<0.001) =9kaL, B-2u]qk Ao H]3) H]
AAFo| A 2F A3 w7} 1.444(95% CI, 1.17 ~ 1.77;
p<0.001) =3t} OiALSET e X|F43 AddL
FATE 71F0 2 Tl oJzbe] XFAe wxp] s}
1.5581(95% CIL, 1.19~2.01; p=0.001) =9k, A= T
ol A )7} 2.254](95% CI, 1.68 ~3.02; p<0.001) &
9317 =9kt}. Shimazaki "¢ HDL Zd| 28| £, 32
E4 o]dtol 2 mm o)ife] XFEH ddA o] th= o
Fo} Ao g Al gitt. Back 5779 AT el|A £
vt Aelo] AR Xl 714 8.4 F 3714 o] d-S
7ML Q& W AFFE WA AL S AY =3 oF
20% %o A0 Bd Back 5779 A7} frAke A}
2 Uehstr}. =3 Shimazaki 57 ﬂw&‘f? TAeA
7t & 790l b3l 4~5712] Al 22 7M1 4
9 A5 Zlol9} YR A2 HU‘HV} %‘Z% 6.67 4.2
2 Yebgtia it Zhzhe] AR T A A E ] A
Foll 45 Ba]ola ek G Fol FAX7L =
zA4E Ao 2 A7hEr.

ojzho] Ao JeFE v A=

nZgoz Fto] el ol Hlsl v A<l
2] w7} 1.4180(95% CI, 1.10~ 1.82) =9kc}. oj=}o
YASFol w2 A AR AT Ve o

AVZT ol A AR A wxbu) 7} 1.484](95% CI, 1.10~2.20)
2 foatA Ehth Choi”e] AT elAE 4422 LA
A el g o] mEgto] g Tl Yl TR #-25)
Al =9kl v a1y A = (relative risk)= 2.000. 2 FALE o]
B Ao REFo g dx3t et F2EF HDL ¥
2H &, BRugke 38 Adado] gla, ¥t
*“‘ilfl} Aol AUt dARS T2 FA 227t Hol
A 734 Z, TR dAS T oA XFAT A
ol H “‘3 FFE T Ao g AL o] thadt
Ao 2 Qs Xlo} & F9] Ao BFAH o AT

doJ|E Yo g AFHYS ALz A7ZFHr}. Sheiham

7 Watt™e] Aol 491719 T3 Al
3} Awyol Yol HEF, o, AR

THARE FA WA YT & Qe Aol Baye
Bk, PRATL AAlsh BeE 5 g 7wl

2ol WYL = 45 ddAdo] slof AA3 #elrt

9 g sfeha 47,
olge] AnE FAA F - =9 PUd WAZFES T
AL T AR BT PHATOR F - 2 o] 54
o W= 9ol oyt AAS et 99T Aoz 47t
Ak, tiALE T2 4] Bels SRl A% %71
o g Aol JFS v B thgApE A st @
% 5 F7ARANGe) Walrh a7 B A7 e
o] YEAQ FNAFIFEAE olgate] ATeL
U 2132l BR8] of el B AT
Aol k. ueha] G5 A WAl © FolwlztS 37
A gAY A EALE B BE L A7 o] %
olzjo} & ez A7k
olelg AP B3I 5 - dF el T AP
o e vlAE 491 MaF 5 Ugn, WAFF S
AF A%, Aobd£ ] AR 913 2912 st of
A ezt 94 7448 A5 AR} 424 o] B2

£ 93l FUE AAA 2gae]e] FTRAAY
Aoz Azt o] A s del =g& F= 74A%
S Z2a 7 7| 2R R 85175 7|t

2
N g
o
mg_,l

Fo
12

HU o] AT A
S zAbste] A s 2 73R
2-& Az S A7 JF AL A5
](2010 20124) A2 2 o] 8310] 8225W L = B35}

AL, T 22 AES AT @A) AFA 3ol JF
=3 E'l A QAT P AT FETFGOR Al
B & A B Aol A 1x}¥] 7} 1.278](95% CI, 1.04 ~ 1.54)
=3k oAb e] A FA S| JFS vAE AT A
22+ HDL 228, BRu|yto g HDL Z¢2HE
o] A goll Hlal H] g el 1.454H(95% CI, 1.22~1.72)
=oAL, B[R] Aol vls| v gtellA] A FAS
WM 7} 1.4480(95% CI, 1.17 ~ 1.77) E=9kth. A3
o W2 AF A3 AL TS VIE o2 AP LA
oJz}e] X|FA 3 wapH| 7L 1.5581(95% CI, 1.19~2.01) =
a1, AR Foll A aape| 7} 2.2581(95% CI, 1.68~
3.02) freJstAl w4t oApe] AFAA o JFE vA= o

ATE 404 o1 F - =l
3 SN

O

M 1o
4

N



2% ASSE SR KZHSD KON B o7

]_%__?‘[):.E _—[L 33 = 38qto g gqlo] AAFel T H]3)
B A AT W2H)7E1.4181(95% CI, 1.10~1.82) =
sket. o%xu QA2 T LA SRS B
71Z0 2 YAZZ oA A ] axbd] 7} 1.489(95% CI,
1.07~2.04) 2 §-2J3kA| Zokeh. X723 2] oAt
2329 THLT} Bl A E, JPTRY YASFE
N T JeFe W Ao 2 vehi.

References

1. Jang HS: The relationship between metabolic syndrome, its
components, and cancer incidence in Korean. Unpublished
doctoral dissertation, Ulsan University, Ulsan, 2012.

2. Ju OJ, Jang YJ: Awareness of teachers in a region on school
dental clinics and preventive programs. J Dent Hyg Sci 15:
24-31, 2015.

3. Seong MG, Kwon HS, Moon SR, Ryu HG: Evalution of the
effect of operation of toothbrushing room in between two
elementary schools. J Dent Hyg Sci 15: 24-31, 2015.

4. Ford ES, Li C: Metabolic syndrome and health-related
quality of life among U.S. adults. Ann Epidemiol 18: 165-
171, 2008.

5. Grundy SM, Brewer HB, Cleeman JI, Smith SC, Lenfant C:
Definition of metabolic syndrome: report of the national
heart, lung and blood institute american heart association
conference on scientific issues related to definition. Arteri-
oscler Thromb Vasc Biol 24: 13-18, 2004.

6. Primeau V, Coderre L, Karelis AD, et al.: Characterizing the
profile of obese patients who are metabolically healthy. Int J
Obes (Lond) 35: 971-981, 2011.

7. Eckel RH, Grundy SM, Zimmet PZ: The metabolic syn-
drome. Lancet 365: 1415-1428, 2005.

8. Cleeman JI: Expert panel on detection, evaluation, and
treatment of high blood cholesterol in adults (Adult Treat-
ment Panel IIT) executive summary of the third report of the
national cholesterol education program (NCEP). JAMA 285:
2486-2497, 2001.

9. Alberti KG, Zimmet P, Shaw J: Metabolic syndrome-a new
world wide definition: a consensus statement from the inter-
national diabetes federation. Diabet Med 23: 469-480, 2006.

10. Slavkin HC, Baum BJ: Relationship of dental and oral
pathology to systemic illness. JAMA 284: 1215-1217, 2000.
11. Lee S: The effect of oral health on ‘health related quality of

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

life’. Unpublished doctoral dissertation, Wonkwang Univer-
sity, Iksan, 2011.

Choi UJ: The effects of oral health belief on the oral disease
preventive activities and oral health management capacity.
Unpublished doctoral dissertation, Kosin University, Busan,
2012.

Carramolino-Cuéllar E, Tomas I, Jiménez-Soriano Y: Rela-
tionship between the oral cavity and cardiovascular diseases
and metabolic syndrome. Med Oral Patol Oral Cir Bucal 19:
289-294, 2014.

Ministry of Health and Welfare: Guidebook on the 2014 inte-
grated community health promotion plan. Ministry of Health
and Welfare, Seoul, pp.9-17, 2014.

Park SJ: The association of metabolic syndrome and perio-
dontitis. Unpublished master’s thesis, Chung-Ang University,
Seoul, 2011.

Ku IY: Comparison of oral health status by metabolic syn-
drome risk factors in workers. J Korea Soc Dent Hyg 13:
581-588, 2013.

Grundy M, Cleeman JI, Daniels SR, et al.: Diagnosis and
management of the metabolic syndrome an American Heart
Association/national heart, lung, and blood institute scientific
statement. Circulation 112: 2735-2752, 2005.

Lee SY, Park HS, Kim SM, et al.: Cut-off points of waist
circumference for defining abdominal obesity in the Korean
population. Korean J Obes 15: 1-9, 2006.

Jung JO. Effects of metabolic syndrome on periodontal
diseases in Korean adults. J Dent Hyg Sci 12: 245-252, 2012.
Nugent AP: The metabolic syndrome. Nutr Bull 29: 36-43,
2004.

Lym YL, Hwang SW, Whim HJ, Oh EH, Chang YS, Cho BL:
Prevalence and risk factors of the metabolic syndrome as
defined by NCEP-ATP 1. J Korean Acad Fam Med 24:
135-143, 2003.

Kim SS: The relationship between metabolic syndrome and
oral health status of Korean adults. Unpublished doctoral
dissertation, Hanyang University, Seoul, 2012.

Choi YH: Associations of dental disease with medical status.
Unpublished doctoral dissertation, Yonsei University, Seoul,
2002.

Kang HM: The association of periodontal disease, tooth loss
with hypertension and diabetes. Unpublished master’s thesis,
Yonsei University, Seoul, 2013.



J Dent Hyg Sci Vol. 15, No. 4, 2015

25.

26.

Nibali L, D’Aiuto F, Griffiths G, Patel K, Suvan J, Tonetti
MS: Severe periodontitis is associated with systemic inflam-
mation and a dysmetabolic status: a case-control study. J Clin
Periodontol 34: 931-937, 2007.

Back HJ, Choi YH, Lee SG, Song KB, Kwon HIJ: The
association of metabolic syndrome and periodontitis in
Korean adult population. J Korean Aca Oral Health 34:
338-345, 2010.

27.

28.

Shimazaki Y, Saito T, Yonemoto K, Kiyohara Y, lida M,
Yamashita Y: Relationship of metabolic syndrome to perio-
dontal disease in Japanese women: the Hisayama study. J
Dent Res 86: 271-275, 2007.

Sheiham A, Watt RG: The common risk factor approach: a
rational basis for promoting oral health. Community Dent
Oral Epidemiol 28: 399-406, 2000.





