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Summary

To clarify risk factors for periodontal disease from the viewpoints of physiology, blood
biochemistry, and nutrition, a survey involving 364 persons (224 males, 140 females) who
consulted the Medical Examination Center of Matsumoto Dental University Hospital was
conducted.

The pathogenesis of periodontal disease was investigated using the maximum Commu-
nity Periodontal Index (CPI) and Attachment Loss (AL) values, and their distributions
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with respect to the sex were analyzed using Wilcoxon’'s rank sum test. Based on the CPI
and AL values, the subjects were divided into 3 groups: healthy (0), mild (1-2), and severe
(34). The mean values obtained from the physiological, dental, blood biochemical, and nu-
tritional findings in the 3 groups were analyzed using the multiple comparison test. Fur-
thermore, their distributions with respect to sex and smoking in the 3 groups were ana-
lyzed using Fisher’s direct probability test. A p—value of 0.05 was regarded as significant.

Factors influencing the CPI included the sex (male), body mass index (BMI), abdominal
circumference, diastolic blood pressure, AL, alanine aminotransferase (ALT), fasting blood
glucose, neutral fat, HDL cholesterol, and smoking. Factors influencing the AL included
the sex (male), age, current number of teeth, CPI, lipid intake, manganese intake, vitamin
C intake, monounsaturated fatty acid intake, polyunsaturated fatty acid intake, n—6 fatty
acid intake, fruit intake, and smoking.

The results suggest that the physiological, blood biochemical, and nutritional states are
involved in the pathogenesis of periodontal disease. The CPI was associated with metabol-

ic error in the presence of metabolic syndrome. There was an association between the AL

and diet as an environmental factor.
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Figure 1 : The distribution of the CPI and AL
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Table 1 : Subject of age distribution

Number of people Mean =SD (years) Minimum (years)

Median (years) Maximum (years)

All 364 50.4+10.8 21 51 81
Male 224 50.4+104 29 51 81
Female 140 50.4+11.4 21 51 79

There is no gender difference in age (Welch test, p=0.971).

Table 2 : Distribution of the CPI and the AL by gender

CPI
0 1 2 3 4
Male 17 ( 7.6%) 5 (22%) 28 (12.5%) 119 (53.1%) 55 (24.6%)
Female 21 (15.0%) 8 (5.7%) 16 (11.4%) 73 (52.0%) 22 (15.7%)
AL
0 1 2 3 4
Male 39 (174%) | 122 (54.5%) | 51 (22.8%) 10 ( 45%) 2 (0.9%)
Female 33 (23.6%) 84 (60.0%) 21 (15.0%) 2 (14%) 0
Severe's CPI and AL is seen significantly more in men (Wilcoxon t—test, p=0.004).
Numerical value in the table : number of people (%)
Table 3 : Factors affecting in CPI (1)
healthy group  mild group severe group
(n=38) (n=57) (n=269) p-value
BMI 20.8+2.4 23.3+3.9 23.0+35 Healthy : mild**, Healthy : Severe™™
Waist (cm) 74.6+7.0 81.7£9.5 81.0=10.3 Healthy : mild**, Healthy : Severe™*
Diastolic blood 70.1%11.3 76.4+12.1 744+13.1 | Healthy : mild*
pressure (mmHg)
AL 0.26 =0.50 0.26+0.48 1.37+0.61 Healthy : Severe™*, Mild : Severe™*
ALT (log) (U/L) 2.88+0.35 3.08+0.53 3.04+0.52 Healthy : Severe™*
Fasting blood 95.0+ 4 97.9+105  100.3+21.6 |Healthy : Severe*
glucose (mg/dl)
Neutral fat (mg/dl) 69.7 £29.2 115.4+63.4 108.9 +62.6 Healthy : mild**, Healthy : Severe™*
HDL (mg/dl) 77.0+13.5 63.6+12.5 65.0+17.0 Healthy : mild**, Healthy : Severe™*

Numerical value in the table : Mean = SD
**p<0.001, *p<0.05 (Games—Howell test)
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Table 4 : Factors affecting in CPI (2)

Gender

healthy group mild group severe group
Male 17 ( 7.6%) 33 (14.7%) 174 (77.7%)
Female 21 (15.0%) 24 (17.1%) 95 (67.9%)

There is a trend seen many severe’'s men ( p=0.051, Fisher’s exact test).
Numerical value in the table : number of people (%)

Smoking habit

healthy group

mild group

severe group

non—smoking

36 (11.8%)

53 (17.3%)

217 (70.9%)

smoking

2 ( 3.4%)

4 ( 6.9%)

52 (89.7%)

There are significantly many severe cases in smokers (p<0.01, Fisher's exact test)
Numerical value in the table : number of people (%)

Table 5 : Factors affecting in AL (1)

healthy group  mild group severe group
(n=72) (n=278) (n=14) p-value
Age (years) 47.6=10.0 51.0+11.0 53.1%£6.5 Healthy : mild*, Healthy : Severe*
number of present teeth 26.6 3.2 26427 224+5.2 Healthy : Severe®, Mild : Severe*
I PLE . * %
CPI 11=1.0 31408 37405 Healthy : mll(i* , Healthy : Severe™ ",
Mild : Severe

Lipid intake . . N Healthy : mild* *, Healthy: Severe® ",

(% Energy ratio) 26.6 4.8 24.8%5.0 24.6+5.4 Mild : Severe™*
Manganese intake . . N Lk

(mg/1.000keal) 1.7+0.5 1.8+0.5 1.7+0.3 Healthy : mild
Vitamin C intake . «

+ + + :

(mg/1.000keal) 70.2+32.4 70.8+32.1 57.2+17.8 |Mild : Severe
Monounsaturated fatty 10.1£2.0 9.8+2.2 9.7+2.2 Healthy : mild*
acid intake (g/1,000kcal)
Polyunsaturated fatty 72+15 6.7t1.5 6.7t1.5 Healthy : mild*
acid intake (g/1,000kcal)
(n-3 fatty acids intake) N N N

(g/1,000keal) 1.4+04 1.4+04 1.4+04
n—6 fatty acids intake . N N g

(/1,000kcal) 58%1.2 53+1.2 52%1.2 Healthy : mild
Fruits intake 6484489  621%50.5  357%29.2 |Healthy : Severe®, Mild : Severe”
(g/1.000kcal) 8 +£48. 1£50. 7+29. ealthy : Severe™, Mild : Severe

Numerical value in the table : Mean = SD
**p<0.001, *p<0.05 (Games—Howell test)
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Table 6 : Factors affecting in AL (2)

Smoking habit

healthy group

mild group severe group

68 (22.2%)

non—smoking

229 (74.8%) 9 (2.9%)

4 ( 6.9%)

smoking

49 (84.5%) 5 (8.6%)

There are significantly many mild and severe cases in smokers (p<0.01, Fisher's exact test)
Numerical value in the table : number of people (%)
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Table 7 : Effects of smoking and vitamin C intake on the attachment loss

healthy group mild group severe group
non—smoking 72.6*31.6 72.5+33.1 60.2+15.8
smoking 30.5+18.9 62.8+25.7 51.9+21.8

Numerical value in the table : Mean £ SD



ING Y ADENTREBINVEETH 5.

5. AL &IRHE, n-6RMEIE

PRE (% T ANF—1t) OB, BEFS
R B L THEIZMA LTz (Tab.5).
MR TSR E IR & AR g i, a v AT
O— ) EREEN TS, RiFEIZBWTIE,
SRR IATR O IR DR L D BRI BT
WA LTIV DHEAE TR 72, —liA Al
NRIHTR, ZAMiAS S AINRIGIR 2 35\ TR
BEHCTHEIZKP LT/ (Tab.5). ZHEDS
Y OmRFHEBERRA L) v — Y L E R
HE - RERAET— 72X BMHTT, CPIHO ~
2HEICHANR3I ~AHTEARICEL = AV F -1t
(%) WAL, RIEEDFRTH -7z & Wi
LTBY, MRRMFEORHEL —FLTn5.

B AR C U T B SRR A L T I H o AR
A A ZICE L, PD (K7 v bOES) %
AL LR BRSH 5 & v ) HiEY 2, HARA
D NI Z OB HAY TIlX, SRR
BEIEDS L\ E AL 2SHML, R EOHELTIC
M5 LTwbEn). Iho Oy & ARIFZEiId4
T, PR RN EE IR IR 39 L
Tz, HEHEAHTHY, KREEKRTEZ 4
WNd L. FHC X o TOBIRIMEIZBILA - L
ARPIEF BN XA T A T —F —DPELEA~D—HD
Mgl &R TEEZ LN TWEMY,

A BRI T, n—6RIEIIRIZOWT,
ABFZETITEFRE L WM L A BEEVPRO L
M, BEEERECIIEIEA LTz (Tab.5).
n—6RMENIRIZT SF FVBA A r—FIck %
fiE - 7 LV F —JUG & B L 7R A BNE Y
ThHhATOAAY FSyIy, ufabr)Trz4
B3 5. MLEH O n-6RIEMER L ~NOV23, xR
WL Tl EM#R o5 e E ) BEITE <,
n-3RIEMEE X EDWTH 722 &h s, FE
X n6& n-3RIEMEROAHE IZHMRL TS L
W) Y R, HARANEAIZB W T n-64 n-3lIF
PR O A E WL, RWEE L T AL
DSHEIN U R BB DSHEAT L Tz & v ) i b
H%. Tab.5125% & LT n-3RENiMEEEIGEZ
N LTS, AR ClEZ o i3 c4.02, B
JEREC3.73, HEMITITH Y, BEFHOTI I
BEL, INHoHEE —K L Twhwv, S5%IE

42(2) 2016 99

Bl B R§ 7 EHRET L 72\,

6. AL & fihHE

AN T, REFHICBOWTRER L EE
i, PR L BENCAHREETRY, EEFTIX
WIS M ZHBIE AR LT w7z (Tab.5). H5%
B2, €¥3I0C, BH#, A EZEoE 3
PRIV TLBEDI AT, B AR
R, RV 7/ —NVeEVRGENRTVE. HEAN
BV~ H L L, RV Tz /) —=D—D
THHANTFREY IV COWKETH Bk
Fe ikt Nid, B7 v bOERSRe AL 2580
THLWHY F7o, HARANERT, Ry
RAEVE Wit DR & A EIT R — RS
BRTH 72" TLARENTV D, RIEHOE
PROD N EZHAHROETHTFEERZ LN
5.

Z oM, FRIEESEEIEDS W AT AL OB
MDBSH BN D W &) BT, ARNEZ
<D NIk FE R BN B B \WidR 7 v
FOFEE R AL OB HEIE N, B2 50 RN
Wy ZFRHUE D55 s H AR NI da 8 ] 5 R oD e
BRIV, 2 HICEIERIIEFR OV
LEDL L WANF AL KR E L 257 Lwv ) fiff
JebdHH. AWIETIE, FRHOEERLALELN, &
Vo MIREERICI L CRER IO EER T
BRSSP WEINTH 506 B TlE B ho 7z,

7. CPI B XU AL & mufi

HEEEECTH HBICOVWTIE, CPIB L
ALWTFNIZBWT OB H ) BEIX 2 LERICH L
THBIEERESD %, BER - BERIS W
(Tabs. 4, 6). ¥ /NTIXEBEK T L LCHEMR
DY AT D oG i0btvnbhTnd? Fi-,
Ty yF Ay M RIIHLY R E R LT
5% KBRS KEZILDETLHIFTSE M
WO FITRIZ LY, o & BUHRGE O F »
A HIF25~86DFE W EEZ R L TWAET. 7z,
WL 23 o JE AL AR 12 G- 2 B B oW TiL, P
gingivalis 7 & O W JE W EME OB, ZA%A
MER 7 & DR UM OBERE DR E, KRS M
D WU R MLFE DK T IS X 2 0/ B bk il s 5
BENEZLNTWS,
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& EE}

BRI O ) A 7 T FRIC AR BN, AR
LERY, RAEZEBN D SRAIICH ST 5
TLEHME L, MAERBRARERS Ly —
DB H364% (BYE224%, LPE140%) % A5
LT L 7.

R B ORES CPI & AL O KM% v
TRES &, BB D54 % Wilcoxon NEL FIAR
FEL720 KIZ, CPL & AL OZNZENOMHEIZLD,
few (0), #EE (1~2), EE (3~4) &3
REWCO L, ARSI R, SRR R, iR
LT R, RERSOFRZ 2 HHE LN 3
O % L EILEME Lz, F72, PEROBRE
& 3MED A % Fisher HIEMEFRRE L. Wi
NOKGE S A EARIEZ0.058 L7z

CPLICEEAE 5 25HF & LT, Mat¥mic
AREATROIZLOL, % (B1%), BMI, JEP,
PRMIME, CAL, ALT, ZefgmsifintE, ht:igii,
HDL, B CTH -7z, ALICHEZ525HT &
LT, MEl#MIchHEEZRBDb0E, % (5
PE), s, BIfEE, CPI, JREEIE, ~v
HUEIE, ¥y 3y CHEIE, it
iR, 2 A S AR R IR, n—6R0F
iR, RIEFEUE, B TH - 7.

PR R O MR RE XA B, AL, R
FEFRIRBIEIND 2 LHURE I 7z, CPI
TIE, A7 R v ZIEBERICPHE L TRl 2
Rz & BEYE 2 300, AL T, BRERTELT
DEBIE L OBENE BB
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