* BERTROEE  IL-TEETR For RIaif{E FH

I negativel positive [ H/HI31 @ R/H131 [JR/R131
7 5 ar P=0. 04
o K4
R 5 |
X g N
5 K
* 3 th
2r D L
i o
1 N
0 0 '
0 >0';'§? Y>5“§15 15¢< AR oEE P LS 2
acK—-Years
(Meisel et al., 200417) (Yamamoto et al., 200419))

F7 SEERLRES S CRET S E OB
IWEL R BHDOT, ZOLD RIERIL, BRTESFEWHFEICHIZTDH 50

3. BUEAEEAEIC R TR E BEDHE

WU R4 OWBIRTR AT L. HAREOWEIA SN DA EHHC D B,
FER & T, WERERTFHRIBNI LIRS TWS, CEREE, xr—) v
RN— NT L= i COENRLEIC XY, BUEEE, JEREE IS, WERT
NOBEESDMP R T ¥ v F 2 ¥ b LV OBEERD L\ —F5. Widman B 7%
ENBRYLE T D BRI IS ANT, WK Y P ORERERNT ¥ v F A v

E —o— EEBIEE —o— FEEUEE
E 15 r —— SEEEE —o— JRELEE
2
™
S
S 10
24
)
i
A 05
A
N
D
A 00 | |
P w £ ® 1 2 3 4 5 6 7
L N Y
[l y) &k% l I
moRe ) T
wn & Pilk—F 1« THR A

e RUEANEEBECRETHE (Kaldah! et al., 1996%)




MEBIPWTRD DR WEHE SN TVD, B8k, HERERE, LB L Y R—F 17
MR AMR 2 TV THEMEBHICEZ Y — LR THEY, WFROMB T, EEEm
ZIZBRLWEDIA LN, RICPEFERMETH oz L L, FEBMEE & THIES ORI
WENR L, BETAILICLD, HEBEIOHTAREENREL A EDROLNE,
BERETART Y POAKRLNLEEMBICHERFEREN 2T oy — AT, BEE T3, R
MW EEIMEKEBEHRENREWEREEN TS, 852, £ V7T v MUETYH, BUE
L IEME BT, R AHED S A DNPIERDI LS A DN L, H
9 DWIZEIL, 4 V75 Y bOYEY, FERER TIIREE LD THES BT LERLT
Whe LT A V7T MUBTEMATLY 8 r AREF CHREZRITIAIEICLD, 2D
B RILIEREE DA V7TV VEEEHFNVEDL LV HbWVEL 25,

il 2 &, ABEMTHAR ) EHRO ) HICHRAMEE Rt RESHEE I TERESE D L
ANVEFCERLEETAI EARINTVE?,. Lr L, HERCHT 280 ) 227 &K
TEEBIELIPLEADVLETH S, NHANES I D57 — 7 @47 (F10) Tid, 2481
BB BT LN, RIRT ¥ v F AV L RIVICHT B YA 72K T L, 0~ 24D
BAED L v AA8.22TH o 0n, 1EDLEETL L, 204 v X1 15FTFH
D, FEBMEH LIZIFFE L AN R B EHMESINTVEY, /2. 20~49i% LS50 LA L & 12
S THBE, ERFERBEIL 20~49KTId 6 UL M52 & 5 %LUTIShR 5 DITH
LT, 50U ETIRIBED LOBECTHMINE TLMET LAWD, 202 Lid, HWIE
D D HICEE 2 150, BEIESARWIEE, ERRRLFHICHRNTHL EVZ b, UL
DI, BEE~OWEGRIZL ), DABREOREIZALOND DS, FEBYEFITHALS &

P<0. 005

5/13
38.5%

P CERFI 7 VI A

10/176
5.7%
e 5 "5
B fii i
i % %
%

M9 BUELSIUBESA LTS PRI RIF TR
WImEL A>T T 2 MLE T EMETLY 8 r BRETHEL /=, (Bain, 1996%)



*  HRETVRE

%322
il w7
3 -
«1. 99
+ 2 i
Y 1,15
i
1
; 1 1]

0-2% 3-54E 6-10%F 11ZERLE
EEER
B0 BB 2EERY X IDET
WEAFROIBE . PRy FAL MO EWARr v MRE
(NHANES 1I : Tomar & Asma, 2000%)

WRELAEREZEIOEIEETH S, 2L T HIAREOHEMBM LI L2k ), HER
@UX&%@TL\@H%ﬁ@%%%%%@%a%bg&<&é L7285 T, HRERRS
A 7Ty MARETIHAIE, BELTAEEOH S L2 L BHBEL, ML
%ﬁ%ﬁ@%o~ﬁ\#%MML . HEBFEREAN A VTS v MRESE T BRI
JEE W LT BETFHE LTHAEYEZRRMELBREHFNER T2 DL TY
B,

4, BEFESOTS L

HEAARTORERFH OB, 2, FEsFET 0T EXIE 0SS
AERTOHIHTCEZTONE LICTEIEIBTONTVD, SO Lk, HITHZE
DITBICE PR TENTT LI LTI RL, BRERZEY ZICHR I TnEEIA DK
v, RELLI \uﬂwﬁ%hi\ﬁuf%%owﬂﬁﬁ%<hktfbb\mmﬁﬁh
WA HFHIATONLTE Y. BR LD DEBOFA L ) EWHE 1T B - TV
BEVABNOThE, L Ladh, WMABEFTEA 37 H¥ SIS YT b T
BRTE ARV ZNIRIEWLOLDOBBEPEEL b b, 0EDODRELEEEHELT, AR
T, W) Bl N a2l ) EBoTVAARKRKICERThLEnEWVWDbRTWY
BB, BMEPBWICEL AT — VI EEOCH G5 L ICELA W), B
B 5 2 LS A, 14 ANMICETT AR %), EEH (14 AR
BHLEIEERoTWS), ETH GHERG 2 HELAA) . MEREE (@R 1 ARLDA. 1
rAL 34 R) AT bR, £ ONTEIICIEEEIIR LTH. [Ah% & ohiFIic
Mr2HERAL. CO7A2MEINEVEL-OL, BHNICEIT 2 vwbiiTns (B




1Mo BNObNOBWETHIL A, EMIO NGB E D20%13 & T £ IR
D EOHIDN % T Do BMITIRIGIEMMO N % RIFH MR ESL £ ) BT 5 D
DT, BETOvAOFRLTHEHH, e LTIHEHR SRR, = aF VABRELR ED N D
YY) VT ERT) O, BHREBANE»S, LD oT, WRICELBEIADLRL,
Lird, [CLWEBEOAMICEEIZOWMA 2R rENBOBNERETH L, T2,
BHRRICB W TEEIEORRICHET 2T FE2), ~BOBREDOEHRZ T K34
ABRETHD EBWRIIH 8~ 9% THEN, =aF VREFREEZED L L10%P EiC Lk
A$ 550, iz, HEAREMEDT P4 ZEERVFIBV LW IPE, WIFR LT 5
1 FERRITHAE v,

BT, ZEBEREREREEZRMERORBEZBEIRE SN TV R EEFEINEE &
NTWAEY, G X &, LR O OB 2 EHINICHE T s RICER Z BV
LEEIREOHIEODEDTHSE (R12), Zhid, BEFHEEIELY, M THIY
BHLPNST, £LC, BET, ZROBBENTRE REFETH S, BEOETET
R— T BDOTIER L, EEOHPHE MMIOBYEE I LT, €547y MeRE
720 LT, BEEREESOTCRATHEFRICLHETH D, AT O CO RERIEE T
DAF=VEHEL, BEOER~NOBEERLLEY, FNNT0OEELZITLTVREBETFIR
BER ST LR T WEETFHOBEHICFOFEREMNOEL LR EDBEFEL VR

MRS HA —_\T¥
LATEEEN: )

SR T ;> B

R (mj'

| Eas K s

Bl BEHRIIANDTOER

REIZE R

F2 WFEHRE TOREREEDHR

: WRE ik IR | R (%)
WABARE 374 | BT KIXA R 1 4R 7.7
(Cohen et W7 B3 A4-Fv— b ERNEER 14/ 8.6
al., 108929) BHBa? FAS A+ oaFuin 14ER 16.3
RTESVIEH 14EfH 16.9
WEHEGRE 154 |Hi8E7 K4 R+ aF s 94 A i
(Smith et
al., 19982n)
FHIREERE | 98 | HWRAR-HELT PR 1 4E ) 13.3
(Macgregor, B | BEABOA 1 4R 5.4
199628))




/ol M )
SR Y. BEEERESD TR

LY

EBITEEFHRSEBHE BN ™, ¥
@ SEBERR - AT - 0 - B BADA
& Fiik ' s
. BROTE o
s I FT—T— : FHJ
(REECO, aF=, BEF
o) 4/) %ﬁ%}Q)
E12 ZEFHE (RS, 2004*)
F3 WRHCHT HREFE
BIEFEDAR Eﬁ ZETH
:mnéﬁaﬁﬂé“
BEMEE L 08 RH O
CEIE SO %k O E & R EH
HIEDRE bt
e o MRS
"~ e R SR PR SR AR AT
B R & DTSR A7T50  NBE
FHRADE TSR
R
? [ EBLHOTE
V' BN T SRRty B — B
. = O R T
'ill\ l“'m\\mwu \ M
WW W PR 52
— I B — =174

B R -7

H13 REHFE - XEHROZAT—TBEH (NESY)

bo F7a, HBITIZ Y N DLE

/
ENDEE

I OWT,

BEPICBESAIICREDEEL
DTAHAABFTIRILBSL L. HEOZROWNOFT, TNO6DOZ LIZDOWTHRD K
2B (F3)o DNONOREHLFRTIT o 72 BMFHEOMHE D (F13),

LREd 1%
RS T,




MERALHIS A, BEOHE 5 A, HAEHIASS ATy FEBOFNSLIE. FREFR, 5 A, 2 AL
0 NTH o720 BILH, BHEHIZIE, ZREN1IATOVBE L, A7 —VUBHIA LN
DIFIBNTE o 7z HEBRLH] & BT D20 A D 5 B1TADS, BAFHAD 5 N3 & B A % 5247
LTWwW/izo SO ICHBCITbR A EMEHE L, KREMHENTHS A RN A s
723,

Bhiic
ZZWRLEZ K OMEDL R0 5H L), BADNATABDH LI L EERIZANT
by BEHEROIAY 7705 —ThHhHILIZHPLPTHY, F20) A2 ZED KR
CT LTy, WRMROFH ., WEGROMBOMEME EHME LN, ER~OHFEMEIZIE
IR &V, |
BT, ﬁ@%ﬁ@UtOkLTDBmﬁ%ﬁﬁi(ﬁbhfw . BRI RER
FEFTHEV) ATEEERDE . ZFE OWMBHER B ﬂ”ét@ﬁ&#”@f&
MoflEns k%“b#wam

BE 3k
1) Hill AB: The environment and disease: Association or causation? Proc R Acad Med, 58 : 295
—300, 1965.

2) Gelskey SC:Cigarette smoking and periodontitis: Methodology to assess the strength of evi-
dence in support of a causal association. Community Dent Oral Epidemiol, 27 : 16—24, 1999.

3) Johnson GK, Hill M : Cigarette smoking and the periodontal patient. ] Periodontol, 75 : 196 -
209, 2004.

4) The Health Consequences of Smoking, Dental Diseases,: A Report of the Surgeon General,
United States Department of Health and Human Services Centers for Disease Control and Pre-
vention, CDC's Office on Smoking and Health Publications, Atlanta, 2004, pp732—766.

5) Shizukuishi S, Hayashi N, Tamagawa H, Hanioka T, Maruyama S, Takeshita T, Morimoto K :
Lifestyle and periodontal health status of Japanese factory workers. Ann Periodontol, 3 : 303
—311, 1998.

6) Nishida N, Tanaka M, Hayashi N, Nagata H, Takeshita T, Nakayama K, Morimoto K, Shi-
zukuishi S: Association of ALDH 2 genotypes and alcohol consumption with periodontitis. J
Dent Res, 83 : 161—165, 2004,

7) Nishida N, Tanaka M, Hayashi N, Nagata H, Takeshita T, Nakayama K, Morimoto K, Shi-
zukuishi S: Determination of smoking and obesity as periodontitis risks using classification and
regression tree method. ] Periodontol, 76 : 914 —-919, 2005.

8) Grossi SG, Genco RJ, Machtei EE, Ho AW, Koch G, Dunford R, Zambon ]J, Hausmann E: As-
sessment of risk for periodontal disease. 1. Risk indicators for alveolar bone loss. J Periodon-
tol, 66 . 23—29, 1995.

9) Tomar SL, Asma S:Smoking — attributable periodontitis in the United States : Findings from
NHANES M. J Periodontol, 71 :743-751, 2000.

10) ARtksEifd, HAFEME, WHEEF, dnbiBk, HBAEE FAMW . 547254 VER L HER
& OREMEICE T HAEMATSE. DhEfE s RMERE, 54 360, 2004.



11) Bergstrom J, Eliasson S, Dock J: A 10—year prospective study of tobacco smoking and peri-
odontal health. ] Periodontol, 71 : 1338—1347, 2000.

12) Arbes Jr SJ, Agustsdottir H, Slade GD: Environmental tobacco smoke and periodontal disease
in the United States. Am J Public Health, 91 :253-257, 2001.

13) Yamamoto Y, Nishida N, Tanaka M, Hayashi N, Matsuse R, Nakayama K, Morimoto K, Shi-
zukuishi S: Association of salivary cotinine level with periodontitis risk. Submitted.

14) Robertson PB, Walsh M, Greene ], Ernster V, Grady D, Hauck W : Periodontal effects associated
with the use of smokeless tobacco. ] Periodontol, 61 : 438 —443, 1990.

15) Chang YC, Lii CK, Tai KW, Chou MY : Adverse effects arecoline and nicotine on human peri-
odontal ligament fibroblasts in vitro. J Clin Periodontol, 28 : 277 —282, 2001

16) A, AHER @ B IHEERORKDIRZ 7702 8= w2 b0, BEEANS A+ VR
WAEMTZEAT R, WEREEHOREREEZ 5, EHBELMR, HE, 2004, 90-100.

17) Meisel P, Schwahn C, Gesch D, Bernhardt O, John U, Kocher T : Dose — effect relation of smok-
ing and the interleukin— 1 gene polymorphism in periodontal disease. J Periodontol, 75 : 236
— 242, 2004.

18) Yamamoto K, Kobayashi T, Grossi S, Ho AW, Genco RJ, Yoshie H, De Nardin E: Association of
Fcgamma receptor Ila genotype with chronic periodontitis in Caucasians. J Periodontol, 75 :

. 517-522, 2004.

19) Kim JS, Park JY, Chung WY, Choi MA, Cho KS, Park KK : Polymorphisms in genes coding for
enzymes metabolizing smoking — derived substances and the risk of periodontitis. ] Clin Peri-
odontol, 31 :959—964, 2004.

20) Kaldahl WB, Johnson GK, Kashinath DP, Kalkwarf KL :Levels of cigarette consumption and
response to periodontal therapy. J Periodontol, 67 . 675—681, 1996.

21) Bain CA :Smoking and implant failure — benefits of a smoking cessation protocol. Int J Oral
Maxillofac Implants, 11 : 756—759, 1996.

22) Morozumi T, Kubota T, Sato T, Okuda K, Yoshie H : Smoking cessation increases gingival blood
flow and gingival crevicular fluid. J Clin Periodontol, 31 : 267 —272, 2004,

23) Hyman JJ, Reid BC: Epidemiologic risk factors for periodontal attachment loss among adults in
the United States. J Clin Periodontol, 30 : 230—237, 2003.

24) Tomasi C, Wennstrom JL : Locally delivered doxycycline improves the healing following non—
surgical periodontal therapy in smokers. J Clin Periodontol, 31 : 589—595, 2004.

25) WEWEHFRMEOC DHEERR S, HEBBEH21, KEAF, KK, 2001

26) Cohen SJ, Stookey GK, Katz BP, Drook CA, Christen AG : Helping smokers quit : a randomised
controlled trial with private practice dentists. JADA, 118 :41-45, 1989. _

27) Smith SE, Warnakulasuriya KAAS, Feyerabend C, Belcher M, Cooper DJ, Johnson NW : A
smoking cessation programme conducted through dental practices in the UK. Br Dent ], 185 :
299 —303, 1998.

28) Macgregor IDM : Efficacy of dental heal advice as an aid to reducing cigarette smoking. Br
Dent J, 180 : 292296, 1996,

29) IEBEZ | BEFRME ST WER (N 5 8EFEEOMRICHT 58158, PRI4EEESE I
HPAMRPREREE, EEFEHE, KK, 2002, 274-278.

30) /NEEM, TR, BRREZ, WEKE . R EZOBEAOBENN ALY BER 7Y 0%
@, &R




90

EIE WERD)ZO7705-BLUESEE - 2BREEOREN

HHES

s ';: Ay

5 (3 6 o 9 D e K OD

VAT I R—=LWZ 5N

O8I

VEEE, WLEELSHE e & OBALSTAEY), EE,
B REE BB EEMER2EDY R 2
7778 —t LT, BECRELEFELRIE
TEPHLPIENT S, F, BRE &
RN OB PETICEET2 VA7 7 7
77— L L THEEING L) IKixotz, WEE
HonT»D MERHA 21 IKBWTYH, WA
PSR, B ICEBR OO (A 0EIEBIE
RICHE T 2RBERED—D I IFonTE
h, HMEARDOWED DT, BENKIETEE
~DOFECET 2o LR ETE S n S
T LDERGZEDBEENREINTNS,
R YR DY 2008 £ 5 HICHifT S h, B
MUBEGIE D=1, B, RSP E Vo ks
R T OBEEAZIRIIENS> TS, Lol
b3S, 1998 EF TN AHEEICB VLT, ¥
FEOERREIC T 245 L Tz, HAR
WOWTHID TS AR 273% &, BANSNLk
SEBOPTIE b o & bEY, BEEEI %o
TR CHESESRRIZOWTY, Bicik
TTRHEARIC O WTRRINZEE EIFCw»
25, LUBETIRWELERD EiFsnTwnin
REETH D, WM& EEE QEEEIEIZ DN T
i, bhbNORKITIWAEINTV S LIX
WAR, ZIT, Ei, BEFTERIN
7 AR & R L B R R T ARMLIC DT
WL, B L TEENERRORRKDY A Y
T7 78 —THBEVZEDNEEITHI

HEAREEBDOREEEXD

1 bFEORNEEROHE (JT SEENEE RRE)
B2 g0.

(X) Hd

80"

70-

60 -

50

40-

30

20

10+

19756 1980 1985 1990 19095 2002
(£)

W,

A BIEDIRIEDSERE
BEDRNZER OB Z ] 1 1R Y, 20 1%
Lo BB S 1975 £ 5 1347 80% 2
ALTWED, ZORBLICEALTED,
2002 T 49.1% ¥ TIET LTV 523, &I
DWW, BIXWIREET, 2002 T 14.0% T
Bt LipL, 20 BB EOBIERIL 54.0%
LR EEC, 20 AR 24.3% & BRI
MUT 3, REEORETEICEET 2 &EH
& (1996 ) Tk, BFHELFETRTT



I 3EIDS, ZL T, BFERETIE, N
MR L TWwWa, RFPEETHH 28
3, LT, RFEREICR S EH 3 EIDMRER
LT3, BRIFEDETIX 4 AL 1 AWE
HWES 2 &2 Tw5, Bkl T
WRBIZNT YA IBBWI &, &, EHE
DFDS, BUEOERBIIN T 3 E 518K E LT
LEEZ L L, WMARTHOLDIL, BHE L
VWL EAN OB DREREZ T 2 BiEL
BETHE EWLE, Fi, WKk EEEE
D BEDIERIIF 30%TH D, SHI 5T
BEREP T2 LD EEZ NS,

B IEME & HE R & DFEN
fB VB I BE T B MR 9% 35 & OF T 2 —

MiRSE

WU DS R IC BB R FUET 2 L I3E L » 5
B S T ks, 1990 FERICA o TESHS
2 HLICIER IR FICHTI R Thh s & ) ick
DI LML T\ 5, B L )RR O KR
RIZOWTH, RB1RR2IRTEIIL, %<
DFEMRIC L DRI N TE %,

2 1ELHE & 1 B % D [T SR B

FERAR % HET 57D DOEEO—F Iz
Wik, hAERRUD, RKEEDHRLM
CHREYHERARERPETICRELRIT T L
DAL PICEINTV»S, WRAKIKNT A4y X
Heig#y 2 225 30 $CIREVEZR LTS
B3, ZiUE, BEICBEARER  ET0
B, WRAROHEE NREOEPERDE
LD BRoTL2bDLRbN s, BE#HDI]R
EHEic 20T, +omEedy JHBshs
iR, B-RIGERVASNE ZLTREN
T\, BRI, Grossi b Itk ERLEE G
Ty F AV LRV EEEE ORI DI
B-RIGEGRALNE I E2BELTL

212

bbb EAREEER 2 RICEFEEEE
A & ERAETR & ORIEM I OV T ERRIAREE
TN L 72, RUREERIEIE L 0ERE 5 A
-l HEL, BEADIIRED & BEE R T
HDT, WRARICHOWEELZRT S DDIEIC
Babivs s, ZOME, B4 0REEEER
DHRCEREZ OB G- DI, KICHEH
EE, FHONETH 7Y,

iz, BI3ET XY A ERMBEEERAE (the
third national health and nutrition examination
survey : NHANES T) a#J 12,000 A% X8RIz
F— & B RN L 7295 T, Tomar & Asma® I3,

EOWERICNT 24 v Athi, B

T3.97, TEEET166 THEILERL, &
Bz, 7XVATORBREREZKN 1,526 7
ANEHREL, AOFEYR7ELT, BAERE
FTld 41.9% (640 HN), TLHEEE TIZ 10.9%
(166 HAN) TH2L#HEL T2, Hyman &
Reid® 13, 20~49 & & 50 B oy id 3 &,
20~49 FOBRERED Y 2 713 18.55 T, 50 J%
METH, 2564, 2 LTAOEEY 273, %
NFEN60% & 47% LIEL TS, Arbes 5°
IRENRE (REER Y N E) AR IR
TEEIZOWTHER, 204 v AKX 157 T
Hol-t\wny,

D&Y, BEEOHEARICNY L TEVA
OFS5VR7ZRLEY, £, SEEBITIC
L0, foEL DEFRZFEL T, HREDOY
A7 RT I, EEORREEND 5 &
TE 2%, BEORHMIERFZOWTS, B2
RY% D3k — R CREEIE R

FATL, DT EVHEEROMET ISR R I

LTWBIENRINTWES,

2 WBRRDIRAD TP o5—

91



FT1 BMECEERE OREEICE T 2 EEM
PPD: 7H—ECVHEFRSy FOFEE, BL: HIEBRIL, CAL:BER7ZZyF AL LA, OR: F v Xk

92

Locker &

15 CAL L{f 20 BEEym

EAVUZ B

ker & 7 A1) 7 /624 At CAL.
Leake/ " TR/ B%/50 M L S—kr&AN  OR=26 74y AR
1993 ©  DIE/fEAmE (CALZ3.83 mm) S , e 4
Maber et 7 X U#/95 AJE4E PPD  PPDZ5mm & CAL BR7EHYE OR=8.6 Mentel-Haen- # ')
al/1993 - REBE/BL/19~ CAL  ~  z2mm &1 HFF THYE OR=2.1 zel %
40 fR/EMEAME - 0 - Bk AOEE)2Y
: 19~30 /% 51%
 31~40 1% 32%
Sakki et * 745 /527 PPD. - PPD>3mm HHRME TR EMREE OR= ZBEAYX 5V
al/1994 )\i%bb%ﬁz B/% z‘z/ | BOLfi1/30F 173 . - Tav U ER
Grossi et 7 wm 426 Kt CAL" 1 i CAL BEOBRIEOR=205 ' XFvT 74 H)
al/1r994 REREBE/ B/ . FREEDBIE OR=2.77 XEBHH
25~74 f-’ﬁ/—ﬂﬁéﬂwﬁ » EF@W@ OR=4.75. :
:éwﬂatﬂ R :
Grossi et 7 4 1) #/1,361: )\im @1@%};# 45 BL WEEERIE OR=148 X5 v 774 &)
@'4995 ijafiﬁtﬁ%%/%v;c/ 5 CEJ % S BBEQRE OR=325 | XEBHH

25~74 ﬁ%/'—“ﬁﬁﬂ? THOREZIC
:%?Hitﬂ v & B BL-

hE O EE OR=5.79
BEDEIE OR=7.28

Martinez~ 2%, //889 )K/

" #.70R #8 GR, PPD, CAL & M

BLESE & GR, PPD, M . ANOVA Hi

LU/ R A

Canut et %3‘6/21~76ff”z @R 0)%’]1@ ZHRENEECRIES Y
al/1995:; i © PPD - SEBA (=30, 31~40, 41~
... CAL. 50 50<) ..
- §}J#ﬁf¢ (M) @Mﬁfz—ﬁmﬁw& o
o CARBM/E 0 4~10 11~20 21=
CAL (mm) 384 3.72 436 450
CAL #(%) 0 05 5 10
Dolan®et” 74 U 4 /761 A# CAL ' ' CALZ7mm % 1 # BEBREOR=19 " XFv 771
al/1097:i i BMER/BL/45 B v s LR T B E

RREOR=11 XER \ffﬁ

Shizukuishi BA/310 Ju-.#mé cpl

CPl LEfir 20 /15— +

fﬁ?’*ﬂ"“@%‘OR =2.11 yéuyz Ht)

etal/1998 % & /% % /20~59 R R U120k 5 B-RIEHRH ). CFqy 7EB
- R e o , R
Bergstrom Az~ :r//257 PPD ‘PPD24mm ODﬂB{ﬁii E a PPDZ4 ANOVA &1

etal/2000"

A3a=Yyer/ BL "‘—"FVJBL
F/20~69 1 . S

" m' B B ow:m
. BL thEi *aﬁaasy

EERS ) \#ﬁ

Tomar & 7
Asma/:

ER/B%/70 %/ CAL:
- NHANESH

X1 A/12,329 A PPD

" PPD=4mm & CAL=
o AmmOmEEA A
FLLLE T 5%

s—;ﬁm@%w”“‘ T yED TR HY)
~9 i&/HIOR=279, F«v 7EIR
10~19 /B OR=2.96, H

20 A&/H OR=4.72," R

. 21~80 &/H OR=5.10,

~31 74:/5 OR= 588

S AREE) 25

REBREE 41.9%

_6395484)&

TERMEE - 10.9%

. 1,663,742 A

EINE WABDIRU 7705 —BLULSHEE - 28RBS OB



7 % 1) /6611 AME PPD
al/2001 R/8Z/18 Ll L/ CAL

NHANESIII

PPD=4mm & CAL SEIEE (REh4/N0 SENYX

,Haffa}ee & 7 AU H/289 ANFE CAL
‘Socronsky F/HB#/20~86 % PPD
/2001

Z3mm QA% 1 E) OR=1 57 : F ¢y 7 ER
DAL EET 5 : Xl
F15 CAL CAL, Bm3E%, PPD: IR ANCOVA HY
S PPD TERZIEE > THEE > FF

o R ‘

BEE, JEMNEHRDC, k£ Mann-Whitney
58, MZEM, THEgiETO -
CALIZEH V) L

CAL LHEEREE (pack~ EREIFAR
years) & L URERE L

W EEICEESHY)

CAL=6mm % 1 71 IRIEME OR=2.7 ZEOVZ B

Calsina et X~ /240 A/% PPD

al/2002 % /20 ¥k /fE CAL PRl b & U PPD= THUE OR=2.3 74y U ER

o B« FERERZE 5mm % 1 AL A apiil

g . BT3H

‘Hyman & 7 % 1J 5/12,325 A CAL 19 CAL=3mm D Eﬁ?"ﬂ*”@%‘ OR=1855 ZEOYX &)
# (20~49 %) x 74 v 7 EF

Held/2003 FER/S%&/18 il
: +/NHANESIII

" iy CALZ4.0mm BERNEE OR=2564 A

n#& (50 RELLE)

CAL kfi 10 /83—t AOBEYU X 7=60%

LaA N
(20~49 &)

CAL Eff 10 /18—t AOEEU X o=47%
Rl

(50 Rl k)

C EMEH
ARl

B 1208 & 15 P o

39, oz, WRABERIT) L, FEEET

L_iEH" %‘:imﬁ?% EEEREE RS U dt, MEE TR, %<

DHEABHEXRAL LTHREENE LW
59)
BEE ORBA R v MCIIEREAE RS <

W 3 IR DRI B 4 OE D & B EFEL, SHIKBOERARY Yy ML lAbEN

BERITTEEZ N3 (R 2),

BEREE 0 225, BESCRUHOEERENZS

DYy - B \WTIE, WIER E Tunnerella BT LELONS, ¥, HEABHED

forsythia (Bacteroides forsythus) & DRI

ERF $0 LPS &= aF vEREFHEIC/ERIY

2 EEPARLNE Z P, BEIL-T b, MEEEENERLLD, ¥4 1Y

Treponema denticola DEEV RV WEE 5
VESNTWSB, £, WEE,S

i DEEVBER LT 2, Tl big, BEE

i, FEME TRERAFREOREEZ L DB RITBI L

@%hh«f&@@@m%rﬁ%#@ﬁﬁm ERLTVA,
EIE<4mm PE5mm DEWEE RS v b '
T, FRAETHIDO EHETHE T LY

BRIBEIEERODERADUR I I 705—E0n2DD

"93



94

CBEOVX

T /’7IEU -
Sl ' 5’5‘/\*ﬁ .
10 iﬁlaﬁ@wffﬁ'm‘"ﬂ EETF’*”@%(SO/ 'Students t &t
IR - (BL) 0)""“: - TLRMEH 4.4% p<07.05 test
SR 3Fﬂ§é’@%>8.9%"'p=0.001
SRR L:E ﬁﬁFﬁTshmmﬂﬂﬂEkZOR=27"2%%%% &)
CRIEOAL £ 2 AFF 0 BA OR=22 -
-‘ru_t;*’bbt%‘ L “‘”4@ B A Predlotor c‘: ?ﬁ%ﬁﬁﬁ
L ISR 5 / .i"f'ﬁfixé'r'.‘.'i: ’b—(ﬁn IR A
Mactitei et 7 S Eﬁaﬁ@f AL’ b*"+0)'~ ufnkﬁ OR= =541 e _}jé’véu U2 B
mh%7i=@%ﬁ0&46ﬁ AL o0 fiuis “”??Jaﬁﬁ
: ,1Eﬁ@?ﬂJWDALt&@EE,E&M@/W?
754k (APPD)} ¥4 & (pack years): :l? S
AL BB E U LA EBERY) e
“BLZEb (ABL)' . ‘ABL"& B2IEHARS, :%_ﬂ*w“
C el B UAVEEESY -
U0, 6 MBS 2, 3 RIEIIRBHEITICHERE S Markov chain &1)

ERICHT S PPD=
4mm % 4 HERRE

8L, LrL, KBR EFUY

E@E*Lﬁehﬁgﬁ

7g€T%%®ﬁﬁ£H Qe
Bergstrom ‘X = — 5 /84 A PPD 10 fﬁfﬁm PPD 354::10' E/E D PPD # & U' ANOVA H)
etal/2000 21—~ ¥ v Y /B BL UBLOE L BLOZLWIEMREE<T
C o K/RIEH 52.8 1E, n*»m%<i%ﬂ*”')@;%'c“ﬁ
TTENEE 54.6 %, JE BTHo I
BB 50,8 /..« - BL@E&&W@#ﬁEh.EEﬁﬁﬁ
LT  BEsY . . |
;.wfg;ﬁ;z+5/FNMr‘"Qdﬁﬁa>mgmw-w21t%ﬁ®ﬁ5éu/z’&U
al/2001: 914 A7 €= 2 X Cmm 1 ARMEEE BB TV AE OR= 7 v 7R
e BRECEEh A T%% 2.83 P
S B/Bk/26 K -
Chen et E/A77 A#ifE PPD . 10 fﬁFﬁt_ PD24 u@%tsﬁﬂw%tmﬁﬁ Student sthl
al/2001. E/%?K/30~69 ﬁ/ AL L mm U AR CEEEL L, ... fest
e o %;UABﬂmmﬁ(E%ﬁH@@%@ﬁ#ﬁ";“
L U T CUPAU RIS o BICEB ) B
‘Ogawa et EIZIK/394 Ai&ﬁﬁe AL 2 F£MBIC ALZ3mm BE OP:"fu.l"r-w %ED/Z . By
"%%ﬁﬁoﬁMMF @1ﬁ%¢ﬁﬁ6%"““ ’ >4 v VAR

‘al/ 02

. B

B

02 MR E & 78 2 KT s

TEED G « RIESHICH LT, "EFRo
Fie=aF UMERT 5, BEE OFRIKCIE

BREFPEMEMETL, v7ur7r—Yitk

LPUFIRAERE L MEI I NG, iEH D G &
DA, HRTEHE IR R [oG,PIER IgA
VARLVDETHAR SN LY, Fia, B

PGE,DBHELEY, BL OV b ALV DE
BIZOHET B L b Tways, —EOKE

SIE HWEBOUROT7U5—BIULBES  £BREEOEBNE



2 BMENREREEET AL

IR+ LPS

BERLNTWHAEWY, s GBRICkiFT™
EORZEN, WREBCOBHEDDET 218
WTWw3 EEZ NS,

B & o C, —RRICHRM O A o IHEe I
WOETBETEZ Lz kAT VLB,
AT Y AROBIAEI o T3 EE L
5, HADIMIRE PR EREN I
TL, EBREREEZ>TWEY, %, WE
By PHOBESEDET TS 2 EMNTE
N, TOIEPERARBEOERRY Yy b TD
EE - B RET 200 Likn,

OB L BRBNCT LT, BEHG L%
BT A RRESE AR, W aFy, T
LAY, 7R NPT P EORER T,
WP ERE, 29— v oREERER OB
BEDMET L7z D, SN EMHsiEsE S i D +2
LohbiTves, LiedtoT, B E B
DEE - BEIZOIEEZRIZLTVWEEEZS
na?,

D BEHEIEYT DHEFIRD
iR A< B 5

K2 OHERFR TR UL & i, BEED
WRROE—DORMIE, AR SEERYS
milghTtwasZ tchsd, ERNVEAREZE
BEERPE» 6 b, BEETR, Ta—-Ev
FROBARIMIA R, FKAFH»E5<, HAE
BHBEELBS L Tw2 EHEINTVEY,
¥/, WABHE, BIR7 Y v F A PP
R OWRINDS, WEE CIIERESR I L T
KEV, & IEMICE, FEOSEHPTHE
B CEMNARSND LI 2 s DRI,
BED BT REEPREVWI EZR LTV
Dhd Lz, ‘
ERERENRE(EELZLEZIONGHE
EWAROIEMATH 2, MIEHERICALNS
9k, EFR-ERIbEDES R, HAR
MEAHI> (B 3)., LBERTEERIC & 6 L2 A

B

-

]

BIBISHEBRDBRADIR O T 7 05— W2 DN

95



96

ma MEEAMEEN (GTEBEH

A7 VBREBELREOHE LBbNE, L
SHESEE O EARACIIMERRICA AL
T L TAHDBHRONEEDOHIE L Bbs, /A

HESMICRRCERR Ty MO Sl w

3, B —RERICIZECEE Ry v FIEEL,
BER7 & wF X b LUid 10 mm FBEICE
T3 (K4), coBEIF, ZOBREEL, 65
ABETREEAREORIRICI: S £ ) K& 2ELI
H SN0t EBEOBEMICA S NIz FIR
NELEZ ONBIERIGEEL . ‘

E BIEEDHEEE

WU A ORERER TS L, HBEE
DYEITH SN B A, FHINIC S BT b,
FEMEESE & HRT, WEERTFENE L LH
AREINTWS (F3), DIEERIEE, 27—V
VIRN— T L= v P EOENBIE
WD, B, JEREE LD, WA
FEX QWA RERNT S v F AV FLRLD
WAShsd s, BlRIE, SEALRHTBEIARE 2
A%, WUEETE, JREE IR, WER
79 b DBEE DR Z DA EE BRI %
otz wHW F e JEARILE R X O
AT YA A RE, WIEE RN JE R
ECIREDDH S N T DI LT, WS
ZTI017mm BINL, 4, BEPS v F 2
v NEBEAIRIT W T b @R I EE I

PR

X4 BADRAE(EEEL (FuEEOER)

Dol LHEIN TR,

Widman Bg R 7% EAARAE TS, BEE
IR I T, WA v b OWETR
K7 & v F 2y MVEBWTIb D, B
BEYY PEBEE 7Tom M EDEDT7 Iy TF
6 B, WEEZ, JEREEICHLT, &
K7 ¥ v F XY b L)L DOERRZ DAL
WTENLEEICE» - 729, ENRILE, 5t
RHUME & v R —7 1 THRERE (SPT) %17
Vv, 7TEORHNICE =Y — LR TH, H
Reio, BUEEIZFREESICHAT, WEART Y
FMES DR, BER7 Y v FA Y PLANOE
BlzEsas Y, BETRY Y bosash
2t AR RS B R 2 T o 72— AT
b, BUEE T, WEHEEMERELE
REVERESNTLBEY, 5, AV
v MUETY, BUES RS IR, R
DHERPMEL, APRED %, BL DRRIERD
£ ALNDB I EBRENTREY,

PED )iz, BEZ~OEEIREICLD,
HEIBEOUEIIA SN B, FEREE I N
BEWMRBRLIERE2EBL2OEIREETHLI LR
ARLTW3, Lo, BABERA VTS
Y MBERTIBAIIE, BERTAMEDH
BIEEBELHBETOBRENH B, —F, F
NBHTILE, EESEEREMCA Y77V M
Bl ERITH BRI IIRER IS LT, BT

BIE HBROUAOIPH5—BLULEBER - SEREEDEER




R3 BREFrERARICRETHE

PPD: 7A—E > JWENRT v MNRE, CAL: JEEET & v F A2 ML, PBL: EF LNV, GR: EAEEHE, PL:

TS5 — o ¥gEy, HSK : BERMEE. |SK: SREBNEE . nonSK: JEBIEE, exSK: mHlEE, SK:

BfEE, SPT: Y

R—F 1 THRERE
SR/ : MiIE E EWEOFHMERR
Preber et al/ Aty — 7-//32 A/32~ 3!5’5’#%45’]@%& 6 7JH PPD i (#Bfi, F SK<nonSK
1995 : 61 7% 1 i (6~8 @) 1) (p<0.05)
‘ 2 771 R1RICEFMM AR EARE EICELL
Kinane & 1THVR/BAAN/FH A5 MEMERFKREFTR nonSK  SK
Radver/1997 F-Ur7%68H . ppp gy 114 076mm
(p=0.019)
CAL %78 - 0.52 0.50
(p=0.845)

ERRASH T PPD #d &
CAL Y7813 nonSK & BE
L4 SK & I3EaaEt

Machtei et al/ 7 X U #/108 A/35~65 1% CfLiEiRigE, 45—V nonSK  SK

1998 »FEN=FT == ppp g 0.6 0.4 mm
L% 4~5 38R, A4 (p<0.05)
Lf;{%/z 15 B R% op e 0.00 —0.17 mm
o (p<0.005)

CAL HEBERAIE 13.9 9.0%

, (p<0.01)

Preber & 2Yz—F>/54 N/SK FE Widman 7 5 v 7ifiX nonSK  SK

Bergstréom/ ¥ 401 %, nonSK i Rk PPD i 1.27 0.76 mm

1990 42.9 % 12 77 B RICFHE (p<0.001)

AFmH S & BAE/S7 A/27~66 % Widman SRR £ /=& PPD B TEEOEM PPD BER

SK<nonSK (p<0.05)

{tb/1997 B AR IR ARG Eh il
o 2 7 B A5

Scabbia et al/ 1 27 /57 AN/SK 39.6 75w 7FEiHf, 6 HB#% PPD=7mm D&

nonSK SK

2001 %, nonSK 43.9 1% ] PPD ifi

40 30mm (n.s.)

CAL %

2.8 1.8mm (p<0.05)

PPD i #BfEE

47 16% (p<C0.05)

CAL 3BIBER =R

82 58% (p<<0.05)

‘Ahetal/1994 7 XU /74 N/SK Fi IEATAMNE (4 B PPD KD
43 7%, nonSK F¥ 46 5% ), SMEIAYILE (10 B CAL %18
#%), SPT #1376 £ GR

PPD 4, CAL BEEBICDW
T, BE=Z % —+ nonSK>SK
(p<0.05), GR lZDWT Ik

EZH— Eel
:Kaldahl et al/ 7 XU 7/74 K/HSK T EABHR &S FHE9LE, PPD D HSK, LSK<exSK, nonSK
1996 41 1%, LSK ¥ 45 i, Z Ok SPT %17\ 7 CAL %#§ (p<<0.05)
! exSK 15 45 7%, nonSK ¥ £RE=4— BOP 2SN —TTELL
AT PL HSK>LSK, exSK, nonSK

. . (p<0.05)

Tonetti et al/ X1 /51 N/18~59 1%  MEMBEHEEM (GTR) nonSK  SK

1995 1 F1RICFHE CAL %18 5.2 2.1 mm

_ (p<0.0001)
Trombelli & 1 &U7/22 A/SK29 i%, MHBMFEHELMN (GTR) nonSK  SK

1.3 2.6mm (p=0.008)

Scabbia/1997 nonSK 35 & 6 7 BRRICEHE ST
E RER S D

3.6 25mm (p=0.032)

REWHTEE

78 57% (p=0.041)

EAEIEERDOBADY 2O T 7 05 —E WA DH

i 97



®3 (00%)

WEE/mEE . BEAMREWER AOAE EMEOHER

Bain et al/ T A 73/‘340 A/12~86 1% 1 /77/ MU_L% ‘ ~ . nonSK 8K+~

1993 : ) R 6&1&&:?&% KEGR . 476% 11,-28% .
et T R (p<ooo1)

Haas et al/ 7 — Zb7')//421 A/ﬂﬁc '1’/77/ bLE

AL TS I*FJE—]@ L -

1%6;' ~J@%536ﬁ 3H”@%3ﬁﬁﬂﬁﬁéuﬁﬁ i, PDD, %7, SK>nonSK (p<0.01)

, 52.7 1% - : JPBL T%’Et;“ﬁ%ﬁ%@ L
LlnqulSt et AYx ‘T//45 A3~ 1 2T5 ML% l‘ﬁT BRI - : %;’m‘fg nonSK‘: SK
al/1997. . . .64 ?—*Jz : . -0 fﬁf& CETE : : : E&?%¥ 0.69 ' 0.99

7 (mm) (p<0.05)

#Eﬁ' 0.65  1.61
(mm) (p<0.001)

Kan et al/ 7><'HJ/60 ANA41~84 1 L5752 MLE ‘ nonSK SK

1999 - 60 7 B 14 ICFFAE

R TheR 82.7 65.3% (p=0.027)

Wilson & T A 7‘7/62 AN/22~81 1% 1275 MLE

175y RO BRIEOEMNEEE =250

Nunn/1999 WI0EBDE=4—~ UYRY

ELTHAEMEZ RS 3 E2RNICER T2
ZEMED 5T Y

F EEET - RED
e HDEIEOEEE

SEIEO R

B O MR IR THEIT oW, Y
DEWIIEIRT & 9 I, ToRREE | R
FHEIDDEBARNT B4 v AP AOFEY
2 2hMEL, BET2ZLickD, wWEBOY
RIPETTBZENRENT S, FAIE,

© NHANESHI D7 — & ¢, ZEEEIE <

98

R BIHE, BIR7T Y vF Ay b LT
BVA7PMET L, HEREEZED L v A2
3.97 THo7DW, 11 EMEEMT L L, 20
A AMhid 1.68 £ TTD8% L L T\w3Y,
F 72,2049 B E S0 M Ly TaRBE,
AOZFE) A 713, 20~49 BT 6 FED| _EEE
T2 L SULATIRB DI LT, 50 mHULET
% 13 D E QBT 10% £ TLAET L
WS DI L, BOWERO S b I EE R R
o, HEHESEVGIZY, WERBO TR

ThHsLwi 3,

A X BN AR EDOTHRVY, B
FIATEEERS I SRR 2T S Lic kD,
ARy + ORPREEE, BEE, BEED
JETH o7 &I, —7, B 4~6 HH
TRERRYy vy MESICREIEA S NED-
7ehd, HAEMEBESEZZ LI HELH
Z)ZZ).

HREI0IS L

URREE A 21 COMBRTHO B, %
1, HiEEFETAERNT BEMZE T u S
ShETRNTOWHHRN TR ONE X IHIILT D
TEMBITENTWS, ZDZLiF, TN
TRICEDPBTEBWTTH I & TlE%{, B
BEREZE)FICHFIN TR S &I H5PRE
v, ARG, HRBERCE, EERE D
DMIEENL OGBRLTE Y, HAKBREY
HRAPENITONTEY, BRL D OEROD
ﬁﬁib%@%%%ﬁ%%ﬁﬁ%ofm%am

. BESTR 0S5 A, Ismﬁfii
h,ﬁ%%@%%%zT g ra s g
ABHEENTWBY, #WRbT, REEEO—

SIE HABRDUROT7PO5—EIUEEEE - @B REEOBEEN




K5 AF—VICBUEZETQYS A

(B B - fth : RER Y ) — XHERES 2 #ES, 2000, ik 23)

&) 5 Hez)

D& L THEEREEN L (IThbhTw s,
BEOVCEBEREET S L) HTikhEm
%<, RIS OWBEHZEY R — bIh
DIz &2 BRED Lw,

Hhiic
B, MAROYAI 7778 —¢10C, K
BERMEIHIN TV 5 b DI, BUE, FERE
EHABRRERT (77—, Al ERH
H) b Tn3d®, BEREEREORKD
DRI 770 8—EWZEDKEE 90, HAE
MRERA v AthEm D &, BEIZIEEA EOH
RTHRICBOERZRLTWSE, 4T L L
DER L HART—FEREVERZWI R, Z0
T L, WRENPSEREBRETHE I LeE
A5 EHBROBERMLOLNG Y, LL, BE-
FIGBERSH e, AOFEY R 70350%
DlEThrzindrs, Sl ed, BER
DEDRRDYRI T 777 —THDEWZD
THAH L, BEIREHETF - BEOb - &
LRI EWNEDO—OTH B LEZI NS,
B, HETORE—2 VLAY N aD—FET
H5THLTZ BPHEEIND LI lckot,
WBHTD ThALIE ) OFZRICE B L, ThaH
72T BOBBEORERIRI 770 5—1
B EEbIT, EARICOWTIIEARIEE S
CEesLBEINT0DE, &%, HEBETH
DIDITY, WEE TR CITNT s EE
BT, AR DRARTOEEMHIEIZE
HpBETH 5.
(A WAk HES

ik

1) Grossi SG, Zambon JJ, Ho AW, Koch G, Dunford RG,
Machtei EE, Norderyd OM, Genco RJ : Assessment
of risk for periodontal disease. I ; Risk indicators
for attachment loss. J Periodontol 65 + 260-267, 1994

2) Grossi SG, Genco RJ, Machtei EE, Ho AW, Koch G,
Dunford R, Zambon JJ, Hausmann E @ Assessment of
risk for periodontal disease. II ; Risk indicators for
alveolar bone loss. J Periodontol 66 : 23~29, 1995

3) Nishida N, Tanaka M, Nagata H, Takeshita T,
Nakayama K, Morimoto K, Shizukuishi S : Smoking
hahit and obesity as risk indicators of periodontal dis-
ease. 2004 (Submitted)

4) Tomar SL, Asma S : Smoking-attributable periodon-

BEISHBERORADI RO TP o5—En22h



100

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

titis in the United States ; findings from NHANES
1. J Periodontol 71 : 743-751, 2000

Hyman JJ, Reid BC ! Epidemiologic risk factors for
periodontal attachment loss among adults in the
United States. J Clin Periodontol 30 : 230-237, 2003
Arbes Jr 8], Agustsdottir H, Slade GD : Environ-
mental tobacco smoke and periodontal disease in the
United States. Am J Public Health 91 : 253-257, 2001
FH W MEEH DOEEBROVRIV P
% ——EZJEEE, Dental Diamond 28 : 26-31, 2003
Haffajee AD, Socransky SS : Relationship of ciga-
rette smoking to the subgingival microbiota. J Clin
Periodontol 28 : 377-388, 2001

Van der Velden U, Varoufaki A, Hutter JW, Xu L, Tim- -

merman MFE Van Winkelhoff AJ, Loos BG : Effect of
smoking and periodontal treatment on the subgingi-
val microflora. J Clin Periodontol 30 : 603-610, 2003
Hanioka T, Tanaka M, Ojima M, Takaya K, Matsu-
mori Y, Shizukuishi S ! Oxygen sufficiency in the gin-
giva of smokers and non-smokers with periodontal
disease. J Periodontol 71 : 1846-1851, 2000

Hanioka T, Tanaka M, Takaya K, Matsumori Y, Shizu-
kuishi S : Pocket oxygen tension in smokers and
non-smokers with periodontal disease. J Periodontol
71 : 550-554, 2000

Bergstrom J, Perber H : The influence of cigarette
smoking on the development of experimental gingivi-
tis. J Periodontal Res 21 : 668-676, 1986

Haffajee AD, Socransky SS @ Relationship of ciga-
rette smoking to attachment level profiles. J Clin
Periodontol 28 : 283-295, 2001

Preber H, Linder L, Bergstrom J ! Periodontal heal-
ing and periopathogenic microflora in smokers and
non-smokers. J Clin Periodonfol 22 | 946-952, 1995
Machtei EE, Hausmann E, Schmidt M, Grossi SG,
Dunfold R, Schifferle R, Munoz K, Davies G, Chan-
dler J, Genco RJ * Radiographic and clinical responses

16)

17)

18)

19)

20)

21)

22)

23)

24)

to periodontal therapy. J Periodontol 69 i 590-595,
1998 '

Scabbia A, Cho K-S, Sigurdsson TJ, Kim C-K, Trom-
belli L : Cigarette smoking negatively affects healing
response following flap debridement surgery. J Peri-
odontol 72 : 43-49, 2001 '
Kaldahl WB, Johnson GK, Kashinath DB Kalkwar{
KL ! Levels of cigarette consumption and response
to periodontal therapy. J Periodontol 67 ' 675-681,
1996

Trombelli L, Scabbia A ¢ Healing response of gingival
recession defects following guided tissue regenera-
tion procedures in smokers and non-smokers. J Clin
Periodontol 24 © 529-533, 1997 .

Kan JY, Rungcharassaeng K, Lozada JL, Goodacre
CJ : Effects of smoking on implant success in grafted
maxillary sinuses. J Prosthet Dent 82 + 307-311, 1999
Machtei EE, Oettinger—Barak O, Peled M : Guided
tissue regeneration in smokers ; effect of aggressive
anti-infective therapy in class Il furcation defects. J
Periodontol 74 * 579-584, 2003

Tonetti MS : Cigarette smoking and periodontal dis-
eases ; etiology and management of disease. Anun
Periodontol 3 : 88-101, 1998

Nair B, Sutherland G, Palmer RM, Wilson RE Scott
DA : Gingival bleeding on probing increases after
quitting smoking. J Clin Periodontol 30 : 435-437,
2003

HEE M FE O SBERECERRE RE
W, RIREES Y — XERIES 2 ®AR (M
% - i), SeimEREAMTTSEAT, A, 2000, 405-
415

Novac KE Novac MJ : Risk assessment. In : Car-
ranza’s Clinical Periodontology, 9th ed. (ed. by New-
man MG, et al), Saunders Co, Philadelphia, 2002,
469-474

FUE WBEBOUIATT705-BLULEEE - 2B8REEOEEN



j Penodontol e june 2005

Determination of Smoking and Obesity
as Periodontitis Risks Using the
Classification and Regression Tree Method
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Background: A model that focuses on personal risk fac-

tors assocjated with poor lifestyle has been proposed for the eti-
ology of generalized periodontitis. Numerous investigations have
linked individual lifestyle-related factors to periodontitis risk;
however, a definite relationship among lifestyle-related factors
remains unclear. The objective of this study was to determine
which lifestyie-related factors demonstrated the greater impact
on periodontitis risk.

Methods: The association of lifestyle-related factors, such as
smoking status and obesity, with periodontitis was assessed in
372 Japanese workers via a self-administered questionnaire.
Smnoking status and obesity were evaluated in terms of pack-
years and body mass index (BMI), respectively. Clinical perio-
dontal examination included probing depth (PD). The effective
impact on periodontitis risk was analyzed by the classification
and regression tree (CART) method and multiple logistic regres-
sion analysis.

Results: Simple logistic regression analyses revealed that
factors such as age, gender, alcohol consumption, smoking sta-
tus, BMI, and frequency of toothbrushing were associated with
periodontitis. CART results demonstrated a significant correla-
tion between periodontitis and pack-years, BMI, and age; in con-
trast, alcohol consumption, gender, and toothbrushing frequency
were not correlated with periodontitis. The strongest factor for
periodontitis risk was pack-years of smoking. Additionally, both
pack-years and BMI exhibited clear dose-response relationships
with periodontitis. These relationships were maintained despite
adjustment for known confounding factors.

Conclusions: Smoking displays the greatest impact on perio-
dontitis among lifestyle-related factors. Both smoking and obe-
sity are independent risk indicators for periodontitis; moreover,
these parameters exhibit a dose-response relationship with
respect to periodontitis risk. J Periodontol 2005,76:923-928.

KEY WORDS

CART; comparison studies; lifestyle; obesity/adverse elfects;
periodontitis/epidemiology; risk factors; smoking/adverse
effects.
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ifestyle-related factors including
Lsmoking, alcohol consumption and

obesity are thought to contribute to
local and systemic diseases, such as
cancers, circulatory disease and other
chronic diseases.! A model which focuses
on personal risk factors associated with
poor lifestyle has been proposed for the
etiology of generalized periodontitis.?
Smoking is recognized as a major risk
factor for periodontitis.3?7 Furthermore,
alcohol consumption has been shown to
increase the risk of periodontal disease,
despite adjustment for other lifestyle fac-
tors including smoking.8-19 Moreover,
several researchers have documented a

‘significant correlation between obesity

and prevalence of periodontitis.!?-13 We
have also demonstrated the association
of lifestyle factors with periodontitis risk
in previous publications.141% Numerous
investigations .have linked individual
lifestyle-related factors to periodontitis
risk; however, a definite relationship
among lifestyle-related factors remains
unclear.

Various analytical techniques; i.e.,
multivariate regression and logistic mod-
els, have been employed for evaluation
of periodontitis risk factors.!® The clas-
sification and regression tree (CART)
method!” consists of an analytical process
in which the relative significance of each
factor is evaluated and an integral process
involving identification of the optimal
combination of independent variables
over the dependent variable is utilized.
Despite the obvious advantages offered
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by the regression tree model, this analytical approach
has not been applied to risk assessment of periodon-
titis. The objective of the present study was to estab-
lish which lifestyle-related factors display priority of
impact on periodontitis risk via the CART method. In
addition, the dose-response relationship between these
factors and periodontitis risk was examined.

MATERIALS AND METHODS

Study Population

Four hundred fifty-three Japanese factory workers
employed at a manufacturing company in Osaka were
available for evaluation; in 1998, 409 (90.3%) of these
individuals were surveyed via an oral examination and a
self-administered questionnaire. Informed consent was
obtained from all subjects. Three hundred seventy-two
workers (290 males, 82 females, aged 20 to 59 years)
completed all items of both the examination and the ques-
tionnaire. The mean (£SD) age of the participants was
40.5 + 11.0 years. We introduced this study population in
a previous report. 13 Permission for this study was obtained
from the Ethical Committee for Clinical Research of Osaka
University Graduate School of Dentistry.

Assessment of Lifestyle and Oral Health Behavior
Lifestyle behavior encompassed 103 items on a self-
administered questionnaire that were evaluated in
terms of eight categories (cigarette smoking, alcohol
consumption, sleeping hours, breakfast, nutritional bal-
ance, working hours, physical exercise, and mental
health) utilizing a protocol developed by Kusaka et
al.18 Questions were multiple choice in format (from
two to six possible answers). Assessment of alcohol
consumption involved information pertaining to drink-
ing frequency, mean amount of alcohol consumption
per occasion, and type of alcoholic beverage. There
were 34 items related to oral health behavior (e.g.,
frequency of toothbrushing, method of brushing cer-
vical teeth, use of an interdental brush). '

Assessment of Smoking Status

Data corresponding to smoking habits (never, past, or

current smoker) were derived from the self-administered
questionnaire. Current smokers were- also asked about
the number of cigarettes smoked per day and the smok-
ing years. Pack-years (number of cigarettes/20 per day x
* number of years smoking) were calculated to evaluate
smoking status. Subjects were categorized into five
groups according to their pack-years: 0.0, 0.1 to 9.9,
10.0 to 19.9, 20.0 to 29.9, and 230.0 pack-years.

Assessment of Obesity

Body mass index (BMI) was calculated as an indica-
tor of overall adiposity with regard to obesity. BMI was
computed from weight in kilograms divided by square
height in meters. In order to analyze a dose-response
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relationship, participants were subdivided into six
groups based on BMI: <20.0 kg/m2, 20.0 to 21.9 kg/
m?, 22.0 to 23.9 kg/m?2, 24.0 to 25.9 kg/m?, 26.0 to
27.9 kg/m2, and 228.0 kg/m?.

Assessment of Periodontitis ‘

Probing depth (PD) measurements were performed
with an automated probel with a constant force (20 g)
on all teeth present except for the third molars by two
examiners. Each participant was examined for PD at
six sites per tooth; the deepest was recorded for each.
The percentage of teeth characterized by PD >3.5 mmi
was assessed as a periodontal parameter (%PD). Sub-
jects were then classified into two groups, periodontitis
or non-periodontitis, based on placement above or
below the upper 20th percentile of the %PD, respec-
tively. Calibrated examiners performed the periodon-
tal examinations. The kappa value!? for PD determined
by the two examiners was 0.76, when a PD of 3.5 mm
served as the cut-off point. Examiners were masked
to subject smoking status.

Statistical Analysis

. Data were analyzed with a statistical package.! The

associations between periodontitis and surveyed
lifestyle variables, which included smoking status and
obesity, were examined using a simple logistic analy-
sis. Classification and regression tree (CART)7 analy-
sis was employed to determine which variables
demonstrated a significant independent effect on perio-
dontitis. Subsequently, multiple logistic regression
analyses served to clarify the dose-response between
periodontitis and exposure to cigarette smoking or
obesity. Odds ratios and their 95% confidence inter-
vals (ClI) were also calculated. Data, which were
adjusted initially for age alone, were then adjusted for
the following multiple covariates: age, gender, fre-
quency of toothbrushing, alcohol consumption, BMI,
or cigarette smoking. In addition, the muitiple linear
trends for risk were evaluated utilizing the mean val-
ues for each category of exposure to cigarette smok-
ing and BMI, respectively. All reported P values are
two-tailed; those P values <0.05 were considered
statistically significant.

RESULTS

The distribution of the clinical parameters of the sub-
jects is shown in Table 1. The median value for the sub-
jects’ BMI was 22.4. Since the smoking prevalence of
the subjects was 44.6%, the median value for pack-
year was 0. Table 2 presents the percentage and cumu-
lative percentage of teeth characterized by PD 23.5
mm. %PD varied from O to 100%; median was 25.0%

| Vivacare TPS Probe, Schaan, Liechtenstein.
q Version 10.0J and Answer Tree, SPSS Inc., Chicago, L.




