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Predictive value

=
o

o— 95% {E%E X
_ T _
INTG A=A HFEE i R P-value AIC
. (E#) 10. 11 9.37 10. 86 <0. 001
Model 0 | Regresion Model X ~0 40 2057 0,29 <0001
; iy
Model 1 Fixed Effect 10. 11 9.37 10. 86 <0. 001 1279 43
Model X -0. 40 -0.52 -0.29 <0. 001
Random Effect iy 2.60 -6. 27 11.48 0. 344
Model 2 Model X 0. 84 0.74 094 <o0.001] %7609
Random slope by 2.21 -8.93 13.35 0. 484
Model 3 . and random X 0.88 0. 40 | 35 0.015 870. 85
intercept model
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In what follows, fixed effects (resp. random effects or error terms) are denoted by Greek
letters (resp. Alphabet).

e Model 1

Site, Tooth, and Patient are indexed by ¢, j, k, respectively.

- L1:

- L2:

— L2:
- L2:
— L3:

- L3:
- L3:
— L3:

(ACAL);jx = moji + 7r1,;,(CAL at Baseline), ;.

+Zﬂ-("‘) (Tooth surface indexed by m);jx + €k

m=2

3
mojk = Pook + Z (n) (Tooth mobility indexed by n);x + rojx

Tk = Biok
-1
Boox = Yooo + '7001 ) (Salivary levels of A.a)x

+7$t(Salivary levels of P.g)x + ok

(n) (n)
Botk = 1010
Biok = 7100

(m) (m)

sok = 7200 5

where ek ~ N(0,02), roji ~ N(0,02), and ugox ~ N(0,02).



©'PLOS | one

Site-level progression of periedontal disease

Table 1. Multilevel random intercept model for changes in CAL between the baseline and after 24 months (Model 1).

" HRRELNEE

T mEESE

s

Y EEKEEAETLOT

(Fr (23R fAImE)

Coefficient 95% CI P-value
Lower Upper
Intarcept 0.965 0.856 1.074 =0.001
Subject-level explanatory variable
Salivary levelz of A. a =0, 00006% Refarence
0.00006%< 0.264 0.008 | 0.519 0.043
Salivary levels of P. g <0.0067 % Refarance
0.0067%=< 0.174 0.026 | 0.321 0.021
Tooth-level explanatory varlable
Tooth mobility 0 Refarence
1 0.357 0.285 0.449 <0001
2-3 0.840 0.592 1.088 <0001
Site-level explanatory varlable
CAL at Baszaling 0,438 -0.448 -0.423 <0.001
Mandibular Aniterior Lingual Refarence
Labial 0.122 0.042 0201 0.003
Approximal 0171 0.108 0234 =0.001
Premolar Lingual 0.098 =0.009 0204 0.073
Buccal 0.214 0.107 0.321 =0.001
Approximal 0.251 0.163 0.338 <0.001
Maolar Lingual 0.428 0.317 0.53% <0.001
Buccal 0.354 0.243 0.465 <0.001
Approximal 0.433 0.340 0.527 =0.001
Diistal 0.450 0.342 0.558 =0.001
Maxillary Anterior Paratal 0.117 -0.211 -0.022 0.016
Labial -0.020 -0.115 0.075 0.677
Approximal 0.148 0.066 0227 0.000
Premolar Palatal 0.118 0.009 0223 0.034
Buccal 0241 0134 0.348 =0.001
Approximal 0.385 0.277 0.453 =0.001
Maolar Palatal 0.634 0.520 0.747 =0.001
Buccal 0.760 0.646 0.B73 =0.001
Approximal 0.701 0.605 0.797 =0.001
Diistal 0.642 0.533 0.751 <0.001

CAL: clinical attachment level; A. a: Aggregatibacter actinomycatemcomitans, P. @ Porphyromaonas gingivalis

https:/idoi.org0.1371/jounal pone. 01886704001




HbAlc (%)

0 100 200 300

Days

Model
Subjects, tooth and time are indexed by ijk.
— L1: P,(HbALc);j = Po(Hiji) = Moiji +71jk (Subject)ijy + &jk
—L2: nO}'k
3
= ,3522 + Z ,35211) (days indexed by m) j; + ﬁéglz) (HbA1c at baseline indexed by m) jx 7 jx
m=2
= L2: myji= Brok
where HbA1lc ~y(aijk, ‘rijk) with g, = @i /Tiji
eijk~N(0,62), 1k ~N(0,62), and ugye~N (0, 8% m))
Fixed effect: days, HbAlc at baseline
Random effect: days
Covariance Type: AR1

Predictive value of HbA1c (%)

75 .
. .
. 'o . e
K
.
7 =
* y = 0.5529% + 2.9701
R?=0.7824
85 _,...'"
° t 13
. . °
o 0,
6
55
5
5 55 6 6.5 7 75 8 8.5 9

Observed value of HbA1c (%)

Predictive value of HbA1c (%)




Model 2 and 3
Subjects, tooth and tooth surface are indexed by ijk.
—L1: P,(ICDAS socre)z-jk = P, (yjp ) = Mgy + Ty (time)u-k + g

3

—L2: g, = 55333 + Z ,Bé’onl)(tooth surfaceindexed by m);; X (Bacteriallevel); + 7y,
m=2

—Lz: Ty = Brok

—L3: Boox = Yooo

L3 G = vt + il

where ICDAS score NPO (C!Uk ) Tijk) Wlth #fjk = aijk /Tfjk

ek ~N(0,62), 105 ~N(0,82), and ug;~N(0, 8n))

Model 4
Subjects, tooth and tooth surface are indexed by ijk.
—L1: P,(ICDASsocre)yx = B, (pyr ) = Woyr + Moyx (Hime) e + &5

—L2: mop = 135[;333
3

+ Z ,Bég? (tooth surface indexed by m)

m=2

X ,Bég? (fissure sealant indexed by m) ;. + 71y
—LZ: Tk = ,Bwk
—L3: Boor = Yoao
L3 BT = oo+ ughl
where ICDAS score ~F, (aijk , Tfjk) with i = g /Tije
eiju ~N(0,82), rojx ~N(0,67), and ug1,~N (0, 55“” )

S. mutans LB
Coefficient [P-value | Coefficient |P—va|ue
Mandibular Maxilla
Intercept 0.013 0.002 [ 0bsa <0.001
. S. mutans - [Reference LB - Reference
Mandibular
S. mutans + 0.095 <0.001 LB+ (0081 <0.001
Maxilla S. mutans - 0.022 0.006 LB - Il 0.015 0.071
S. mutans + 0.122 <0.001 LB + ‘.12 <0.001
Tooth Type
Intercept i 0.027 <0.001 |i:| 0.043 <0.001
. S. mutans - |Reference LB - Reference
Anterior T
S. mutans + [ 0.055 <0.001 LB+ 0.06 <0.001
S. mutans - m -0.011 0.237 LB - -0.004 0.645
Premolar
S. mutans + 0.061 <0.001 LB + <0.001
Molar S. mutans - -0.002 0.876 LB - <0.001
S. mutans + 0.194 <0.001 LB + <0.001
Tooth Surface
Intercept 0.001 0.767 I o019 <0.001
. S. mutans - |Reference LB - Reference
Lingual
S. mutans + 0.054 <0.001 LB + [| 0.056 <0.001
S. mutans - 0.06 <0.001 LB - [l 0.071 <0.001
Buccal
S. mutans + 0.204 <0.001 1B+ [I02f1 <0.001
) S. mutans - 0.005 0.069 LB - 0.001 0.95
Approximal
S. mutans + 0.05 <0.001 LB + [| 0.048 <0.001
S. mutans - 0.054 0.002 LB- (o2 <0.001
Occlusal
S.mutans + | 0.418 <0.001 B+ (046 | <0.001
| Coefficient P-value
Mandibular M axilla
Intercept 0.366 1 | <0.001
. Sealant - [ Reference
Mandibular
Sealant + |-0.008 [ 0.062
. Sealant - |-0.033 0.782
Maxilla
Sealant + (-0.345 <0.001
Tooth Type
Intercept 0.125] <0.001
premolar Sealant - |Reference
Sealant + 0.399
Sealant - 0.233 <0.001
Molar
Sealant + 0.366 0.096
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Unbalance 7Z7—%
0: 10
1 . 84 In (1?;1) = a+ lglxl,i frrnnnn
05% 15 %A X F
Exp (B) T LR | BEERHEER
Y 13.107 1.922] 89.394 009
T 1.280 697
¥ HE
0 1
. 0 0 10
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Histogram of A
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(1—0) + P,(0]2)

P(y;16,4) = 1 OPoisson(y;|A)
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Hurdle Model, Zero-infrated Model @) | FH

H29D T —2IZ K BH30D F /T

Gebralized linear model Hurdle model Zero-inflation model
Count model Count model
Contenuious varable i Truncated negative ) Negative
Truncated poisson . - Poisson . .
binominal binominal
Poisson tl)\:ﬁg?;:; Link log log
Intercept Estimate 10.260 10.070 Intercept Estimate 0.629 0.629 0.386 3.955 4.354 0.248
P-value <0.001 <0.001 P-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
e e Estimate 3.05E-06 3.66E-06 R Estimate 0.0002 0.000 -0.002 0.094 0.003 0.043
B P-value <0.001 <0.001 WIFHE RS P-value 0.987 0.987 0.932 0.932 0.798 0.021
e Estimate 0.031 0.033 e Estimate 0.007 0.007 0.008 0.025 0.007 0.011
" P-value <0.001 <0.001 i P-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
pER Estimate -0.290 -0.233 bR Estimate -0.164 -0.164 -0.185 -0.361 -0.161 -0.137
P-value <0.001 <0.001 P-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Hurdle model Zero hurdle model
Censored
Binomial | Geometric | Binomial negative Binomial
binominal
Link logit link log link logit link log link logit link logit link
Intercept Estimate -1.093 -1.093 -1.093 -1.061 0.916 0.449
P-value 0.009 0.009 <0.001 <0.001 <0.001 <0.001
P Estimate 1.061 1.061 1.061 0.565 -1.440 -12.886
HRHER S P-value <0.001 <0.001 <0.001 <0.001 <0.001 0.844
Estimate 0.028 0.028 0.028 0.018 -0.027 -0.028
i P-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
- Estimate 0.202 0.202 0.202 0.090 -0.437 -0.703
P-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
AIC 7421761777 292391 AIC 57099 7264328 51732 51669 57110 51962
Theta 0.1305 Theta 0.4272 2.5124
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