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Table 1. Proposed classification of weight by BMI in adult Asians™”
Classification BMI
Underweight < 18.5

Risk of co-morbidities
Low (but increased risk of other clinical

problems)
Normal range 18.5-22.9 Average
Overweight: = 23
At Risk 23-24.9 Increased
Obese 1 25-29.9 Moderate
Obese 11 =30 Severe
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Table 2. The cut-off point of gender-specific waist circumference

obese severe obese
Male > 90 cm > 102 cm
Female > 85 cm > 88 cm

Zob-AFaddA e ARolu e AR o] wiol HAAFolt A
The Hrstrlel o#E Mol A Ao AL ZHYGA ofF 9
A dAet AdEo Utk AloAe Hlvs Aoty 98] 1

HHE AEE S AT, Lok-AHLadoHE AF WE BAgo] I
a3ttt Ay wE A @RS =F(BMl-for-age chart)®] AFgo] F3
o, AAFAF 95 N F oS HIRte R, 85 W9 oS 1]

TR, obA AR 2ob % FaMel M Aob



®F AZERE 20079 AANSFATL". 20073 4 EFAAE LobH
A M9 obesity)> T2 H 7|9t AEY] A® ol A&EHE N

o
o3

W, 7t Aol AP ALFAF 95 WG ol Foz Feolshs,
gole] ulwEe AAFAG 25 kg’ o] AL WEIGe} B
A Mmo s Folfh ge A FolA I F(overweight) S ]S
ugto 2 Aoty & eATe] Ho}s

g mHEg Yostart

Table 3. The definition of obesity for gender-age-specific BMI

BMI
underweight < 5™ percentile
normal 5 ~ 85" percentile
obese at risk > g5" percentile
obese > 95" percentile or > 25 kg/m’
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2. 9 W
2.1. HYF A&
2.1.1. AZA =2 5(BMI, Body Mass Index)
AAFAFE AZ(eE 9] ABMOE Ui gholth

AA AZe FNAZIFRA AW ANe W, e Zye

!

AAE 23 F AH0.1 cm) 7HA Hal 71 E5EAT. A-AE Seca
225 (seca, Germany) = ©|&3}a] =433t}
AFE 7he ZE 3, 0 BAst WEl JHE T SghA

A, AN Ade Fetal 2 GEoE AA=HGA WA e =&
=014l oA SATY. SAHAE 27 A1 kg) 7HA Y

AR FAE E7)8HA T AFA = GL-6000-20 (G-tech, Korea) = ©]
st Sk A T

2.1.2. 312l =#(WC, Waist Circumference)

AgEds 33 A ddAE 2og &8 Wade S, SRR
gzt miA e S5& stdd Ao AeY SAAH &l & oA
b 28 AA R FS U dEHdA aRE FEA s EAE £
3 SAsAH. 34
Ao 71539t S ElE = seca 200 (seca, Germany)S ©]-8-3}<
Ao

(

12 253 3 2801 cm)7hA ZAshe] AR =

A
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2.2. BINke] e g9 7)&E
2.2.1. A9 Mgk J&t 7|&
2.2.1.1. AZZFAFBMI, kg/m’)

e8] 7] 3 AAI R 7] ofAok-elf S & AR 7)ol whe}, Al
AFA 4 18.5 "9 A A F(underweight), 18.5 ©]7d 25 w|v+e] A A
Z(normal), 25 ©]% 30 ®|FFe] H|FH(obese), 30 ©|4e] A= H|F(severe
obese) 0. & 47FA R FEEHJL, AHZFA T 25 o4& HIWICE A3}
ATk AFZFEAT 30 o]} 1E HNE FIEH o R FESHe] H|HHY
Ao W& XFE vintRe] AHdS dotR A i

2.2.1.2. s1g|=49

F A J1ZoE mure etk Al 4% FUNAGYFEANA
Mg Age] JEoR o g3, FIuW/|E HelEd REHS
o]g51e], FANA 90 em, I HoNA 85 cm o] 4L Ml Tobese) & E
Stk PRSI L AARANTFAA AT A 102 om, o4 88

cm °]ge] & 7|Eo®E 35 HE H|Tlk(severe obese)= F7FEOE A

2.2.2. - ade] mvk Jg )&

2.2.2.1. ME2] H]7F%(age- and gender- specific percentile BMI)

MRAEE 43 gol AAFAFE AsSGTh A 24 L AF

L b | =

S Aol 22 o= 2o AR o3 FAHAT Al

o] 2R WIAE FHW Tk AT BHEX, Yol 5, 5
Mol Riol 4B ¥EE @ 7, AU nehun, FBe Ay
A somelAl & Feeld £¢ AA S nhl AHE QA B F
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WHO 7]&9 AGALS] X532 A 5(CPI, community periodontal index)
g AFHY AR AHESIAI CPI AF ‘FE 3 oY o, NFHL
2 Aotk WHOS EFHA WS ol &3te CcPIs A AT,
‘FE 3 = 7l AXoF #11, #16, #17, #26, #27, #31, #36, #37, #46 %
#47 oA AFEH] L Ff st A3 Holx &
] gJAHH, XFo] 3.5
2 o E gujdt X5 &3 Aoe 20g o ¥ A otell &8st
walking probing methodS AH&-3le] =43t} A8 CPI probe (PWHO",
Osung MND CO. Ltd., Korea)= WHO2] 7|50l H-33}%th.

2007 =FAGFYFRALAA 139 FAE 7AHAA B9 3R
2| o) Ako] Aol el AA YA =& kappaX A 0.7 (HA 0.686, FH il
0.772) ol <A
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(PWHO®, Osung MND CO. Ltd., Korea)® &<13+T}

A op 2150 HAL AARAZ|F7F AR 3= A o Aste A
AHYHY. 2] ol zofe] 49H F(pit and fissure) T HZH
2ol B o #ASAC AA FHolY FH$r|7t " XKool X o}
ool Aol YA FAXY AXHO T AAIAT T Ao}
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zALA T 37HA S AR E 3 3-S DMFTSF DMFSZ 7] =319t
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B AFoAe Aop-AF9 6d3t S7HFEIS vt AR S &
A3H7] flal FAA PR o] FIFFHADMFT = 63hde] 9217 3 x| o}
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del S4APARE - 139 $4FPNARS ARG F 1%
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25 ZA(logit) & & THE0]
4% vt AAAAE Golr A ol
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AT Bt ER &2 v 2 oF 1 g o 274E 323 A @
H =2As gt BFs B3 0.5 234 high, 0.5 F]THA] lowz H 23
t}. 3+ Dentocult® SM (Orion Diagnostica, Finland)<} Dentocult® LB
(Origon Diagnostica, Finland) A} 3 AT HAF AHS A FAL)
AN mskth A& AFH 158 Ao Dentocult” SM 71 E W 2] Bacitracin
AAE A A HrbstAoh 183 g g2 HA 3 o3,
stripe ©]-&38te], 7 o] Bt el AT v, wd el Qi 37°C &
2 Il A 48417 vt T wiFE 9 77 W Streptococcus
mutans 79 FE 4GAZ FEE A grade 0:
10°~10° CFU/ml, grade 2: 10° ~ 10° CFU/ml, grade 3: > 10° CFU/ml).
Lactobacilluse] N HE 9J&l, sEZF 23 425 AA 3 5 ey S
ok Al zARS] A A mEt B S v o] 231 o, 37°CollA 4d F

¢ 3714 Wik & A AL A AEFH model charte} Bl 47}R 2

< 10 CFU/ml, grade 1:

M

FHAtKgrade 0: < 10 CFU/mI, grade 1: 10* ~ 10° CFU/ml, grade 2:
10° ~ 10° CFU/ml, grade 3: > 10° CFU/ml). B} 350 T3 H71S
18, Dentobuff® strip (Orion Diagnostica, Finland)E Ab&3le] 7|3 244+
EFES Hwste] A4 ®EE st ¢4Ese ted 3EFE
TEE A Hlow, yellow/pH < 4.0; moderate, green/pH 4.5 - 5.5; high,
deep blue/pH= 6.0).
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Table 3. The distribution of socio-demographic variables, oral health behavior, and

general and oral health status by BMI* (N=3,457) N (%)
Variables BMI* p-value
Underweight Normal Obesity Severe-obesity
Socio-demographic characteristics related to obesity
Gender
Male 33(2.3) 771(53.1) 574 (39.5) 74(5.1) 0,001
Female 141 (7.0) 1329(65.8) 456 (22.7) 88(4.4) '
Age (years)
19-29 82 (12.9) 407 (64.2) 112 (17.7) 33 (5.2)
30-39 60 (6.0) 623 (61.9) 274 (27.2) 50 (5.0) <0.001
49-49 18 (2.0) 538 (58.7) 315 (34.4) 45 (4.9) '
50-59 14 (1.6) 523 (58.1) 329 (36.6) 34(3.8)
Household income' (%, n=2,320)
<25 19 (6.5) 162 (55.1) 94 (32.0) 19 (6.5)
25-50 46 (5.1) 555 (61.1) 256 (28.2) 52 (5.7) 0.109
50-75 52 (4.7) 664 (59.4) 350 (31.1) 51 (4.6) :
>75 53 (4.8) 686 (62.5) 322 (29.3) 37 3.4)

Oral health behavior
Brushing before bed (n=3,431)

No 107 (4.5) 1434 (60.8) 714 (30.3) 103 (4.4) 0.026
Yes 65 (6.1) 645 (60.1) 308 (28.7) 55 (5.1) '
Use of floss (n=1,018)
No 32 (5.6) 357 (62.7) 165 (29.0) 15(2.6) <0.001
Yes 33 (6.0) 370 (67.4) 121 (22.0) 25(4.6) '
Use of interproximal tooth brush (n=1,008)
No 51 (6.8) 486 (64.5) 185 (24.6) 31(4.1) <0.001
Yes 14 (3.8) 241 (66.0) 101 (27.7) 9 (2.5) '
General and oral health status
Periodontitis' (CPI=3)
No 157 (5.7) 1709 (61.9) 784 (28.4) 110 (4.0) <0.001
Yes 17 (2.4) 382 (54.8) 246 (35.3) 52 (7.5) '
Active caries®
No 119 (5.1) 1440 (61.5) 695 (29.7) 88 (3.8) 0.002
Yes 55 (4.9) 651 (58.4) 335 (30.0) 74 (6.6) '
DMFT'
6.64 + 4.36 6.46 + 4.57 5.61 £ 4.29 5.60 £ 4.73 <0.001
(n=3,441)
Present Smoking status” (n=3,442)
Non-smoker 130 (6.1) 1317 (64.2) 529 (24.8) 104 (4.9)
Current smoker 27 (3.2) 468 (56.3) 299 (36.0) 37 (4.5) <0.001
Past smoker 15 (3.1) 242 (50.7) 199 (41.7) 21 (4.4)
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All data except for DMFT were determined from chi-square analysis.
* Body mass index (= kg/m’) ; underweight: <18.5 kg/m’, normal: 18.5 ~
249 kg/rnz, obese: 25~29.9 kg/rnz, severe-obese: =>30 kg/mz.
T Household income : monthly average family equivalent income.
(= monthly average household income/~/(the number of household
members in 5-yr unit and gender )
I A score which was equal or over 3 for Community Periodontal Index was
defined as periodontitis.
§ Presence of active caries.
| Mean and Standard deviation of DMFT by ANOVA.
# Present smoking status, people who smoke in the present.
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Table 4. The distribution of socio-demographic variables, oral health behavior, and

general and oral health status by waist circumference N(%)
) wC*
Variables Normal Obese Severe-obese p-value
Socio-demographic characteristics related to obesity
Gender (n=3,441)
Male 1143 (78.7) 264 (18.2) 45 (3.1) <0.001
Female 1709 (85.9) 74 (3.7) 206 (10.4) '
Age (years, n=3,441)
19-29 568 (90.7) 32 (5.1) 26 (4.2)
30-39 860 (85.4) 89 (8.8) 58 (5.8) <0.001
49-49 751 (82.1) 103 (11.3) 61(6.7) '
50-59 673 (75.4) 114 (12.8) 106 (11.9)
Household  income’ (%, n=3,402)
<25 229 (78.7) 23 (7.9) 39 (13.4)
25-50 734 (81.3) 81 (9.0) 88 (9.7) <0.001
50-75 934 (84.1) 106 (9.5) 71 (6.4) '
>75 925 (84.3) 122 (11.1) 50 (4.6)
Oral health behavior
Brushing before bed (n=3,415)
No 1926 (82.1) 245 (10.4) 176 (7.5) <0.001
Yes 911 (85.3) 86 (8.1) 71(6.6) '
Use of floss (n=1,013)
No 465 (82.2) 62 (11.0) 39 (6.9) 0.001
Yes 489 (894) 28 (5.1) 30 (5.5) '
Use of interproximal tooth brush (n=1,013)
No 643 (85.8) 63 (8.4) 43 (5.7) 0.162
Yes 311 (85.4) 27 (7.4) 26 (7.1)
General and oral health status
Periodontitis' (CPI>3, n=3,441)
No 2329 (84.8) 236 (8.6) 182 (6.6) <0.001
Yes 523 (75.4) 102 (14.7) 69 (9.9)
Active caries® (n=3,441)
No 1954 (83.8) 220 (9.4) 157 (6.7) 0.084
Yes 898 (80.9) 118 (10.6) 94 (8.5) '
DMFT' (n=3,441) 6.26 + 4.48 534 + 4.60 6.28 + 4.50 0.002
Present Smoking status” (n=3,426)
Non-smoker 1810 (85.4) 115 (5.4) 194 (9.2)
Current smoker 660 (79.4) 137 (16.5) 34 (4.1) <0.001
Past smoker 368 (77.3) 85 (19.7) 23 (4.8)
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All data except for DMFT were determined from chi-square analysis.

* Waist circumference (WC); normal: < 90 cm for male, < 85 cm for
female, obese: 90~102 cm for male, 85~88 cm for female, severe-obese: >
102 c¢cm for male, > 88 cm for female.

T Household income: monthly average household equivalent income.

(=monthly average household income/~/(the number of household

members)

I A score over 3 by Community Periodontal Index, was defined as

periodontitis.

§ Presence of active caries.

| Mean and Standard deviation of DMFT by ANOVA.

# Present smoking status, people who smoke in the present.
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Table 5. Adjusted odds ratios (OR), 95% confidence intervals (CI) and

p-value of obesity in multivariate logistic regression model for periodontitis
(CPI= 3)

category
Normal Reference
OR 0.985
Underweight CI (0.556, 1.746)
BMI* p 0.959
OR 1.055
Obese CI (0.867, 1.284)
p 0.591
Severe-obese OR 2.066
CI (1.406, 3.036)
p <0.001
Normal reference
OR 1.179
Obese CI (0.894, 1.554)
WCT p 0.243
OR 1.305
Severe-obese CI (1.049, 1.623)
p 0.017

* Body mass index (= kg/m2); underweight: < 18.5 kg/mz, normal: 18.5 ~
24.9 kg/mz, obese: 25 ~ 29.9 kg/mz, severe-obese: = 30 kg/mz.

T Waist circumference (WC); normal: < 90 c¢cm for male, < 85 cm for
female, obese: 90 ~ 102 cm for male, 85 ~ 88 cm for female, severe-obese:
> 102 cm for male, > 88 cm for female.

Odds Ratio were adjusted for age, gender, family income, oral health
behavior, oral and general health behavior.
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Table 6. The distribution of socio-demographic variables, oral health behavior, and the

frequency of snack intakes by BMI using the Korean Pediatrics Association N (%)
. BMI*
Variables Normal obese at risk Obese p-value

Gender (n=140)
Male 55 (67.9) 16 (19.8) 10(12.3)

Female 46 (78) 8 (13.6) 5 (8.5) 0423
Mother's job (n=140)
No 63 (74.1) 12 (14.1) 10 (11.8) 0.474
Yes 38 (69.1) 12 (21.8) 5.1 ’
Buffer capacity of saliva (n=140)
high (blue) 65 (74.7) 13 (14.9) 9 (10.3)
normall (green) 35(70.0) 10 (20.0) 5 (10.0) 0411
ow
(vellow-brown) 1 (50.0) 0 (0) 1 (50.0)
Lactobacillus count
grade 0 26 (56.5) 13 (28.3) 7 (15.2)
grade 1 26 (78.8) 309.1) 4 (12.1)
grade 2 29 (78.4) 6 (16.2) 2 (8.3) 0.121
grade 3 20 (14.3) 2 (1.4) 2 (1.4)
Streptococcus mutans count
grade 0 20 (69.0) 4 (13.8) 5 (17.2)
grade 1 20 (83.3) 2 (8.3) 2 (8.3) 0.573
grade 2 31 (66.0) 11 (23.4) 5 (10.6) '
grade 3 30 (75.0) 7 (17.5) 3 (7.5
Amount of stimulated saliva within Smin
average 4.68 = 2.77 4.09 £ 1.73 3.53 + 1.62 0.197
Frequency of toothbrushing a day
=<1 times 23 (74.2) 5 (16.1) 3(9.7
2 times 30 (71.4) 10 (23.8) 2 (4.8 0.480
3 times 45 (71.0) 9 (12.9) 8 (16.1)
> 4 times 4 (80.0) 1 (20.0) 0 (0.0
Oral education
no 45 (67.2) 12 (17.9) 10 (14.9) 0271
yes 56 (76.7) 12 (16.4) 5(6.8)
Regular dental visit
no 69 (77.5) 13 (14.6) 7(79) 0.153
yes 32 (62.7) 11 (21.6) 8 (15.7) )
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All data except for the flow of saliva in 5 min were determined from
chi-square analysis.

* Standard of obesity by BMI as established by the Korean Pediatrics
Association; normal < 85th percentile of age-gender specific BMI,
overweight : 85 ~ 95th percentile of age-gender specific BMI, obese =
95th percentile of age-gender specific BMIL.
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Table 7. The comparisons of the mean and standard deviation (SD)* for DMFT at

6th grade, ADMFT and ADMFS categorized by 3 groups

Obesit DMFT ADMFT ADMFS
Y mean = SD mean = SD mean = SD
Normal
+ + +
(N=101) 1.63 + 2.07 1.56 = 2.00 2.55 + 3.57 0.083
Obese at risk
. + 1. . + 1. . + 2. .
(N= 24) 1.13 £ 1.54 0.92 + 1.64 1.58 + 2.70 0.069
Obese 053+ 113 053 + 1.13 073 + 1.62  0.085
(N= 15) . . . . . . .
*Statistical significance test was done by ANOVA (post hoc is performed

by Tukey test).
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Table 8. Adjusted odds ratios (OR)*, 95% confidence intervals (CI) and
p-value of obese at risk (BMI =85th percentile), obese (BMI =95th
percentile) in multivariate logistic regression for the increment of DMFT for
6 years (ADMFT)T

Normal Obese at risk Obese

Adjusted OR* 0.614 0.232
95% CI reference (0.217, 1.738) (0.056, 0.967)

p-value 0.358 0.045

* (Odds ratios were adjusted for gender, whether mother had a job or not,
buffer capacity of saliva, Dento LB, Dento SM, amount of stimulated saliva
within 5 min, frequency of toothbrushing a day, whether they have been
experienced oral education or not, regular dental visit.

TThe increment of DMFT for 6 years (ADMFT) : decrease or suspended
dental caries for 6 years and increase of dental caries for 6 years.
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Abstract

Association between obesity

and periodontitis, caries

Eun-Jin Kim, DDS, MSD
Department of Preventive and Social Health Dentistry,

The Graduate School, Seoul National University

(Directed by : Professor Bo-Hyoung Jin, DDS, MSD, Ph.D)

The aim of this study was to determine whether there was an association
between periodontitis and obesity among Korean adults who participated in
the Fourth Korean National Health and Nutrition Examination Survey
(KNHANES) and to find the association between caries and obesity among
sixth grade children in D elementary school in Busan.

First, 4,246 subjects over 19 to 59 years who participated in KNHANES,
a cross-sectional survey conducted by the Korea Centers for Disease Control
and Prevention, were selected for analysis in 2007. Participants underwent a
periodontal examination and anthropometric measurements, and were asked to

complete a questionnaire about their socioeconomic status and overall health



status. Body mass index (BMI) and waist circumference (WC) were used as
measures of overall body fat and upper body fat. Standard BMI and WC
cutoff points were employed, as established by the World Health
Organization (WHO) and the Korean Society for the Study of Obesity.
Periodontal status was assessed by Community Periodontal Index (CPI) and
periodontitis was defined as equal and more than “code 3”. Multivariate
logistic regression analyses were carried out, adjusting for following
variables: gender, age, household income, bedtime tooth brushing habits, use
of dental floss, use of an interproximal toothbrush, presence of active tooth
decay, the number of decayed, missing, or filled permanent teeth, diabetes
mellitus and present smoking status.

In multivariate logistic regression analysis, there was significant association
between BMI and periodontitis. Severe obese people with BMI = 30 had
an adjusted odds ratio (OR) of 2.066 (1.406 to 3.036) for having
periodontitis. Also, we found a significant association between severe
abdominal obesity (= 102 cm for male, = 88 cm for female) and
periodontitis. After adjusting for all covariates, the adjusted OR for
periodontitis was 1.305 (1.049 to 1.623).

And in the other study between caries and obesity, four dentists
examined oral caries status (the number of decayed, missing, or filled
permanent teeth and the number of decayed, missing, or filled permanent
surface) and factors influencing caries (Dentocult® LB, Dentocult® SM,
buffer capacity, saliva flow in 5 minute) in 140 sixth grade school children.
Also, the children answered the questionnaires whether or not they got

through oral education, whether mother had a job or not, regular dental
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visits. Height (m) and weight (kg) were measured to find age-gender
specific percentile BMI. We did not find the statistically significant
association between DMFT index, ADMFT, ADMFS and obesity. But we
found the negative tendency between obesity and caries. In multivariate
logistic regression analysis adjusting for variables, the increment of DMFT
for years (ADMFT) was significantly associated obesity adversely.

In conclusion, a severe obesity appears to be associated with
periodontitis. This finding shows that abdominal obesity is significantly
correlated with periodontitis. We also found the association between caries
and obesity in children. However, obese children had less permanent caries,
as categorizing gender- and age- specific percentile obesity guided by

Korean Pediatric Association, respectively.

Keyword : Association, Caries, KNHANES, Obesity, Periodontitis
Student Number : 2008-31046
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