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Abstract

Background: A number of studies have reported the association between periodontal disease,
periapical lesions and oral health as well as diabetes mellitus.But there are still different views on
the relationship between diabetes mellitus and these oral problems. Therefore, this study was
designed to investigate the relationship between periodontal and periapical diseases and diabetes
mellitus. In addition, this study also investigates the risk factors associated with periodontal disease,

periapical lesions and oral health.

Materials and methods: A total of 489 cases aged 20 to 80 years (mean age 52.8 years) were
collected from the Department of Dentistry, National Taiwan University Hospital in July 2021.
Tooth missing, alveolar bone loss, periapical lesions, and DMFT were determined using PANO and
PA, and the diagnostic criteria for diabetes mellitus were established. Statistical analyses were
conducted by using the independent sample t test, chi-Squared Test of Independence, One-way
ANOVA, post hoc test, simple regression analysis, multiple regression analysis, and logistic

regression analysis.

Results: Patients with diabetes were significantly higher than those without diabetes in tooth
missing, DMFT and alveolar bone loss (p < 0.05), but there was no significant difference in the
performance of periapical lesions (p = 0.13). Among socio-demographic factors, males were
significantly higher than females in tooth missing and alveolar bone loss (p < 0.05), but not DMFT
(p = 0.25) and periapical lesions (p = 0.07); age significantly predicted edentulism (R2=0.21, p <
0.05), DMFT (R2=0.29, p < 0.05), periapical lesions (R2= 0.04, p<0.05) and alveolar bone loss
(p<0.05), and age also were significantly difference between levels of alveolar bone loss (p < 0.05);
education also influenced tooth missing, DMFT, periapical lesions, and loss of alveolar bone (p <
0.05). Among the general health behavioral factors, smokers showed significantly higher in
missing, DMFT, periapical lesions, and alveolar bone loss than non-smokers (p < 0.05), but there
was no significant difference between alcohol consumption (p = 0.15, p = 0.06, p = 0.42, p = 0.25),
and although there was no significant difference between those who chewed betel quid and those
who did not chew betel quid in missing, DMFT, and apical lesions (p = 0.72, p = 0.67, p = 0.37),
but those who chewed betel quid showed significantly higher than those who did not chew betel

quid in alveolar bone loss (p < 0.05).

Conclusion: The results of this study suggest that there is an association between diabetes and
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periodontal, periapical, and oral health, and that socio-demographic and general health behavioral
factors are also associated. It is hoped that the results of this study will provide physicians with a
new approach and perspective for better treatment and prevention of periodontal disease and

diabetes.

Keywords: Diabetes, smoking, alcohol consumption, betel quid chewing, periodontal disease, oral

condition, periapical lesions
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39 el &7 chd 4 &7 % 4 9 & chil 4 >4 3

(Gomes-Filho, Trindade et al. 2018)
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- AEACHFEArAREE AR OAF

3 A N % TIoE iR F L
A
71 217 444
L4 272 556
3 52.76+0.75
20~30 72 14.7
31~40 55 11.3
41~50 67 13.7
51~60 103 21.0
61~70 127 26.0
71~80 65 13.3
5 AAR
<@ 53 10.8
= 44 9.0
g 38 7.8
>4 8 145  29.7
AR 209 427
383
4 80 16.4
4 263  53.8
x4 B 146 29.9
&R
4 43 8.8
4 273 558
* 3B 173 353
S 11w
4 21 43
4 317 648
x4 B 151 30.9
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f- S BRBEAE AT TR T E TR A

Wi ® IR
7 ki N(%) N(%) LN S
A
g 33(15.2) 184(84.8) 217
A 23(8.5) 249(91.5) 272
# i
20~30 0(0) 72(100.0) 72
31~40 1(1.8) 54(98.2) 55
41~50 2(3.0) 65(97.0) 67
51~60 14(13.6) 89(86.4) 103
61~70 24(18.9) 103(81.8) 127
71~80 15(23.1) 50(76.9) 65
T ARR
<R\ 10(18.9) 43(81.1) 53
- 8(18.2) 36(81.8) 44
L 8(21.1) 30(78.9) 38
>+ g 10(6.9) 135(93.1) 145
AR 20(9.6) 189(90.4) 209
383
3 20(25.0) 60(75.0) 80
E- 26(9.9) 237(90.1) 263
AR 10(6.8) 136(93.2) 146
&R
3 8(18.6) 35(81.4) 43
& 34(12.5) 239(87.5) 273
AR 14(8.1) 159(91.9) 173
3 7(33.3) 14(66.7) 21
& 37(11.7) 280(88.3) 317
AR 12(7.9) 139(92.1) 151
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22 BARREEST DMFT fo9 R4z $ehs * fo 3ok

9 4253 %
29 3 DMFT i *g% R
#4F  N®%)  EoEHRE p  FHEHREE p Tiogygmig P
£ 4 £ ;; o
1 56(11.5)  7.45+1.00 11.73+1.20 1.25+0.24
<0.05 <0.05 0.13
& 433(88.5)  3.77+0.24 7.72+0.35 0.93+0.07
M pUEHE AT LD
e BRBAEH T RLAER DL
S P &4 R
%37 N(%) # =R PR TR
N(%) N(%) N(%) N(%)
v 56(11.5) 17(30.4) 1(1.8) 21(37.5) 17(30.4)
& 433(88.5) 258(59.6) 6(1.4) 90(20.8) 79(18.2)
27 BRBHEHE k4
, SRR T &
FE LN P f
25 REHRTE (ER+Y RHER) 0
N(%) N(%)
4 17(30.4) 39(69.6)
<0.05
# 258(59.6) 175(40.4)
X OpHiEF R E D
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22~ 313’%;]'\)}%'&_%#9 » DMFT 47 #‘Qi)ﬁi%ﬁ”g ;‘*ﬁ‘w—ﬂﬁﬁ"\’ﬁ

$f # 7 DMFT 7 {34 5 #
= PAEE3%4), P-value
el 0.09(0.69), p=0.12 -0.003(0.92), p=0.96 0.01(0.22), p=0.84
£ 8 0.29(0.02), p<0.05 0.43(0.03), p<0.05 0.14(0.01), p<0.05
TRE -0.24(0.31), p<0.05 -0.16(0.41), p<0.05 -0.10(0.10), p=0.18
873 0.05(0.98), p=0.48 0.04(1.31), p=0.53 0.03(0.31), p=0.69
47 0.03(1.12), p=0.69 0.08(1.50), p=0.22 0.06(0.35), p=0.45
-8 R -0.06(1.70), p=0.37 -0.04(2.28), p=0.56 -0.07(0.54), p=0.35

RZ=0.22, p<0.05

R?=0.28, p<0.05

Ao ABRBALERMT R PRI pR LK

R2=0.03, p<0.05

PR B SE  Oddsratio P-value

EA 0.62 0.35 1.86 p=0.08
8 0.08 0.01 1.08 p<0.05
TR -0.76 0.36 0.47 p<0.05

= A 0.16 0.49 1.17 p=0.74
A -0.65 0.57 0.52 p=0.25
w5 0.13 0.83 1.14 p=0.88

p<0.05
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P BRBERESLT ~DMFT o7 RR pRhf AR FoH

L 27

#*7

DMFT

PAEE3%4), P-value

ey 1o

A
# #

¥ AR
387
A&
5

0.07(3.40), p=0.05
0.44(0.14), p<0.05
-0.25(1.11), p=0.15
-0.00(3.69), p=0.99
-0.01(4.58), p=0.97
-0.11(4.74), p=0.66

0.14(3.07), p=0.41
0.55(0.13), p<0.05
-0.35(1.00), p<0.05
-0.11(3.33), p=0.59
-0.03(4.14), p=0.89
-0.07(4.28), p=0.74

0.11(0.80), p=0.65
0.19(0.03), p=0.34
-0.13(0.26), p=0.50
-0.14(0.87), p=0.62
0.08(1.08), p=0.78
0.24(1.11), p=0.40

R?=0.20, p<0.05

R?=0.47, p<0.05

A4 - BRBAEAH PR nR I MR FLH

R2=-0.05, p=0.65

p g B SE  Oddsratio P-value
A 1.59 1.24 4.90 0.20
e 0.04 0.05 1.04 0.36
KT AR 0.50 0.87 1.65 0.57
S -1.69 1.32 0.18 0.20
4 F) -17.51 1.36 2.49 1.00
w5 11w -15.76 1.36 1.43 1.00
p<0.05
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2L~ BuBs 9 s DMFT fo7 184 5 R eha # 4o 30k

94243 %
7 Ak DMFT t *ﬁ%ﬁ
= i
5]
71 217(44.9) 4.87+0.44 8.61+0.54 1.10+0.11
<0.05 0.25 0.07

Ll 272(55.6)  3.65%0.27 7.83+0.43 0.86+0.02
X opHEBHRATHRETEN

2L P AERFELRR LT

HHEELER
L 3 N(%0) 2 ER ;3 ER
N(%) N(%) N(%) N(%)

Bu

7 217(44.4) 103(47.5) 2(0.9) 57(26.3) 55(25.3)
L 272(55.6) 172(63.2) 5(1.8) 54(19.9) 41(15.1)

2L pugrdR R end s

TR F &
& & 4 7
%7 REHT (ERTY RIER) 0
N(%) N(%)
e
g1 103(47.5) 114(52.5)
<0.05
L 172(63.2) 100(36.8)

60

doi:10.6342/NTU202302120



2Lz s ERasHTEL hREMRFL

P &L
R B(#%3%4), P-value
£ ¥ 0.08(0.08), p<0.05
p<0.05
2t A RERFEARRNTIOEY
aHREFELLR
%7 . , k P
& B R TR
N(%0)
275(56.2) 7(1.4) 111(22.7) 96(19.6)
TyoE &
45.32+1.00 55.57+5.87 61.77+0.90 63.46+1.09 <0.05
% p it 1 One-way ANOVA # o)
2L ~ERREIFFRFINTF &L
S FEL
2
& & i ﬁsvfﬁ ¥ ﬁ' %
17 ASHEFEL (GER4+Y RER) P
N(%0) N(%)
EXTPITS
45.41+1.01 62.05+0.73 <0.05

X OpHEHZRATHRED
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242 L BRETAARE T I DMFT 12 9 94 5 BT ool B £

£ ¥ ARR
<H*¢ 37 B4 >+ g P
#* 7 3k
8.25+1.13 6.4521.13 3.63£0.56 2.46+0.26 <0.05
DMFT
13.6421.30 10.89+1.38 9.11+0.92 5.85+0.49 <0.05
EREER L 2T S
1.42+0.25 1.36+0.30 1.37£0.27 0.77+0.10 <0.05
% pif i One-way ANOVA {¥
2L SRTRARSHFRABROLT
SHP&ELER
R N(%) £ =ik R TR
N(%) N(%) N(%) N(%)
KT AR
<@ 53(10.8) 13(24.5) 3(5.7) 20(37.7) 17(32.1)
= 44(9.0) 18(40.9) 1(2.3) 14(31.8) 11(25.0)
Z 4 38(7.8) 19(50.0) 2(5.3) 12(31.6) 5(13.2)
>+ & 145(29.7) 100(69.0) 1(7.6) 26(17.9) 18(12.4)
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2N RKTREREEFFLPSHE 4

S F &4
R EE £
] i F &2 F
h RE (Eflct? RAER) P
N(%) N(%)
KT AR
<F" 13(24.5) 40(75.5)
% v 18(40.9) 26(59.1)
<0.05
B 19(50.0) 19(50.0)
>+ g 100(69.0) 45(31.0)
X OopHET R ED
L4 B FKPIEERSHIRERE T SDMFT fv9 RA B RL T+
TR ER
#* 7 (M) DMFT (*Eg
AN sgegag P zmer P sperp P
BFA AL Bixi
3873
4 80(16.4)  5.58+0.80 10.05+0.98 1.44+0.22
<0.05 <0.05 <0.05
4 263(53.8)  3.81+0.32 7.9040.45 0.94+0.09
A )
+ 43(8.8) 5.33+0.96 10.35+1.40 1.33%0.30
0.15 0.06 0.25
4 273(55.8)  3.97+0.33 8.01+0.45 1.03+0.09
G 1 i
4 21(4.3) 4.57+1.30 8.95+1.74 1.33+0.45
0.72 0.67 0.37
4 317(64.8)  4.12+0.32 9.22+0.43 1.02+0.08

X OpHEHBRATHREED
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