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No Cou Studies method Outcomes References
1 Bangladesh | N = 24: (i)T2DM group, (ii) 168 rRNA Diabetic plaques showed a distinctive bacterial composition with an (14)
ND group gene increased prevalence of gram-positive bacteria, including specific
sequencing Streptococcus and Staphylococcus species (1).
2 Japan N = 84: (i)T2DM group, (ii) 16S rRNA The phylum Firmicutes was abundant in patients with T2DM(1), whereas (15)
ND group gene the phylum Bacteroidetes was abundant in controls(?).
sequencing
3 China N=442: (i)T2DM groups, (i) 16S rRNA The Firmicutes/Bacteroidetes ratio increased in T2DM and T2DM patients ~ (16)
healthy controls gene presented significantly higher numbers of Neisseria, Streptococcus,
sequencing Haemophilus, and Pseudomonas genera(1), and lower numbers of
Acinetobacteria compared(1).
4 China N=34: (i)T2DM, (ii) 16S rRNA The relative abundance of Proteobacteria in patients with T2DM was 17)
healthy controls gene higher than that of healthy people(1), whereas the relative abundances of
sequencing Fusobacteriota and Campilobacterota in the saliva of patients with T2DM
were lower than those of healthy people(}).
5 Portugal N = 46: (i) T2DM, (i) 16S rRNA There were no significant differences in the oral microbiome profiles in (18)
healthy controls gene diabetic and ND patients (-).There was no significant difference in alpha
sequencing and beta diversity levels in diabetic and ND groups (-).
6 Korea n = 26: (i)T2DM group, (i) 16S rRNA There was no significant difference in alpha and beta diversity levels in (19)
ND group gene diabetic and ND groups(-).
sequencing
7 South N=128: (i)normotolerant, (ii) 16S rRNA Fusobacteria and Actinobacteria were significantly more abundant in (20)
African prediabetes, (iii)screen-detected | gene subjects with diabetes (1), while Proteobacteria were less abundant(}).
T2DM, (iv) T2DM sequencing
receiving treatment
8 Indonesia | N=12: (i) T2DM+ periodontitis, = 165 rRNA Tannerella forsythia was the most abundant in the diabetes group’s (21)
(if) non-T2DM+ gene subgingival biofilms among red complex bacteria(1). Aggregatibacter sp.
periodontitis groups sequencing (Proteobacteria) was at lower levels(]), whereas Fusobacterium sp. (Orange

complex) was similar in both groups(-). Veillonella sp. was abundant in
the diabetes group(1).

9 USA N=97: (i) pre-T2DM/T2DM, 16S rRNA Plaque samples from Pre-DM/DM patients contained higher abundances (22)
(ii) pre-T2DM/T2DM and gene of Fusobacterium and Tannerella than plaques from metabolically healthy
periodontal disease, (iii) sequencing, patients (1).
periodontal disease, (iv) proteomics,
healthy subjects lipidomics,
and
metabolomics
10 USA N=41: (i) T2DM with/without | 16S rRNA The differential bacteria between T2DM and ND subjects were (23)
periodontitis, (ii) periodontitis, = gene Haemophilus and Flexilinea(1).
(iii) healthy subjects sequencing,
metabolomics,

flow cytometry

11 Ttaly N=12: (i) moderate to severe Whole Fusobacterium nucleatum subsp. vincentii and F. nucleatum subsp. (24)
periodontitis and T2DM, (ii) metagenomic nucleatum were more abundant in ND with periodontitis, while F.
patients affected by moderate shotgun nucleatum subsp. nucleatum showed a higher abundance in diabetics
tosevere periodontitis but no sequencing, overall (1). Rothia dentocariosa, associated with a healthy periodontium,
T2DM, (iii) patients affected by | MEGANG6 and | was enriched in ND without periodontitis, potentially serving a protective
T2DM but no periodontitis, MetaPhlAn role (1).
and (iv) healthy subjects. 3.0 analysis
12 India N=136: (i)T2DM, (ii) non- ‘Whole The genera Veillonella, Prevotella, Porphyromonas, Leptotrichia, (25)
T2DM groups metagenomic Lactobacillus, and Streptococcus were comparatively over the odds with
shotgun the diabetics (1).
sequencing
13 USA N=31: (i)T2DM groups, (i) ‘Whole No significant difference (-). (26)
non-T2DM groups metagenomic
shotgun
sequencing
14 Spain N=121: () T2DM groups, (i) Whole Richness and diversity of the salivary microbiome were reduced in (27)
‘ non-T2DM groups metagenomic | participants with T2DM compared to those without diabetes (1).
shotgun
sequencing
15 Russia N=15: (i) CP groups, (ii) 165 rRNA The alpha diversity in the CPT2DM group was increased compared to the (28)
CPT2DM, (iii)healthy subjects. = gene CP and Control groups(1). The CPT2DM group showed a lower relative
sequencing abundance of Streptococcaceae and Pasteurellaceae (1) and a higher
+Whole abundance of Leptotrichiaceae (1) compared to the CP and Control
metagenomic groups. The relative abundance of Veillonellaceae was lower in the
shotgun CPT2DM group compared to the CP group (1), while Neisseriaceae was
sequencing increased in the CPT2DM group relative to the CP group (1).

1 Indicates an increase in number or abundance, and | indicates a decrease in the number of oral bacteria, -indicates similarity in the number of oral bacteria.
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No Country Studies Methods Outcomes References

1 China N=150: according to their fasting | 168 rRNA Very high group showed deterioration of the metabolic phenotype and (29
glucose level: (i) normal, (ii)high, gene dysbiosis of the oral microbiota, including Leptotrichia, Staphylococcus,
(iii)very high sequencing | Catonella,andBulleidia were significantly enriched in the VH group(1).
2 Qatar N=73: (i) obese,(ii)and 16S rRNA Obese hyperglycemic individuals exhibit a higher Firmicutes/ (30)
lean control gene Bacteroidetes ratio in their oral microbiome(1).
sequencing
3 Brazil N=21 T2DM non-smoking 16S rRNA Patients with adequate glycaemic control exhibited higher microbial (12)
patients with CP allocated into gene diversity in the subgingival biofilm (1). Inadequate glycaemic control
two groups based on glycaemic sequencing favored fermenting species associated with propionate/succinate
status: (i) inadequate glycaemic (V5- production(1), while butyrate/pyruvate producers decreased (1). Higher
control (HbAlc > 8%), (ii) V6 regions)  abundances of Streptococcus anginosus group and Streptococcus
adequate glycaemic control agalactiae were observed in the inadequate control group, indicating
(HbAlc < 7.8%) potential reservoirs of invasive pathogens(1).
4 Netherlands | N=20: (i) pre-T2DM, (ii)T2DM 16S rRNA Statistically significant associations between oral anterior a-diversity and (31)
gene peptide YY, and posterior o.-diversity and polypeptide(t).
sequencing
5 Brazil N=48: (i)T2DM with periodontitis, = 165 rRNA Enrichment of sulphate-reducers and depletion of butyrate-producers(1). = (32)
(ii) healthy subjects. gene
sequencing
6 China N=257: (i)T2DM, (ii) 16S rRNA The oral marker bacteria of T2DM were found, such as Actinobacteria, (33)
healthy subjects. gene Streptococcus, Rothia(1).
sequencing
7 China N=102: (i) nondiabetic people, (i) 16S rRNA In nondiabetic individuals, Proteobacteria was the most abundant (34)
treatment-naive T2DM patients, gene phylum (>40%), significantly reduced in treatment-naive T2DM patients
(iii) T2DM patients with sequencing (1). Bacteroidetes, Firmicutes, and Fusobacteria were increased in T2DM
metformin treatment, (iv)T2DM (1). Prevotella was most abundant in T2DM(1) while Neisseria and
patients with combined Haemophilus dominated in non-T2DM (1). Significant species changes
medication treatment (insulin plus in T2DM included Prevotella_aurantiaca (1), Prevotella_oris(1),
metformin or other Streptococcus_mutans (1), and Pseudomonas_beteli (1).

hypoglycemic drugs)

8 Israel N=200: (i) personalized whole- In the oral microbiome, of the broad measurements of richness, diversity  (35)
postprandial glucosetargeting diet, = genome and human cell shedding, only diversity had a significant increase in the
(ii) the standard of care shotgun PPT group (1)and no significant changes were observed in the MED
Mediterranean diet. sequencing group(-).
9 China N=22: (i) CPT2DM, (ii) 16S rRNA T2DM subjects had a higher proportion of total clones of (36)
non- CPT2DM. gene Porphyromonas, Fretibacterium, Fusobacterium, Rothia, and Filifactor, as
sequencing well as Eubacterium saphenum in subgingival plaque(1), but a lower

proportion of total clones of Comamonadaceae and Comamonas in
subgingival plaque and a lower proportion of Actinomyces,
Alloprevotella, Oribacterium, Campylobacter, Lautropia in saliva(l).

10 China N=31: (i)treatment-naive patients 16S rRNA After Cana treatment, a significant increase of Prevotella and Veillonella (37)
with T2DM received sole gene (1), both to be closely associated with short-chain fatty acid.
treatment with Cana (100 mg/ sequencing

day), (ii)10 healthy controls

11 China N = 133: (i)healthy individuals, (i) | 16S rRNA The Periodontitis and Diabetes and Periodontitis groups showed a (38)
periodontitis patients, (iii) T2DM gene significantly higher diversity of saliva microbiota(1), while the T2DM
patients, (iv)periodontitis patients sequencing and Metformin groups had no significant difference in microbial
with T2DM (v) DAP patients abundance (-) but showed a trend of increasing diversity (1).

treated with Metformin.

1 Indicates an increase in number or abundance, and | indicates a decrease in the number of oral bacteria, -indicates similarity in the number of oral bacteria.
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Short duration of diabetes g duration of diabetes

Normal-to-mild Moderate-to-severe Normal-to-mild Moderate-to-severe P
coronary AS coronary AS coronary AS coronary AS
PI 174 £0.23 1.73 £ 0.40 0.876 181 £0.27 1.87 + 0.40 0.607
PD 295 + 0.68 2.90 + 091 0.060 320 £0.71 3.06 +0.69 » 0491
a 1.76 +0.24 1.70 £ 031 0412 181 £0.29 1.79 +0.44 0.878
CAL 333% 111 377 £077 0.172 4.00 + 1.40 404 + 116 0928
GI 227 £0.33 224029 0.800 235034 236 +0.32 0.990
Number of 4.06 + 0.86 862+ 2.21* 0.037 657 + 149 804+ 135 0472
teeth lost
IL6 (pg/ml)  3.13+0.24 204 + 074 0.420 3.64 £5.07 595 + 1.49 0742
MMP-9 (ng/  549.66 + 39.66 411.99 + 82.12 0.154 611.91 + 85.48 552.17 + 95.01 0.656
ml)
TNF-ot (pg/ 4943 £16.94 2308 +17.94 0493 86.40 + 77.55 4131 £ 3526 0570
ml)

Continuous variables are expressed in the form mean + SD.
*p < 0.05 vs. normal-to-mild coronary AS group.
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All patients Sub-groups of specific patients

Younger group Older group P value Younger group Older group P value
with moderate- with normal-
to-severe AS to-mild AS

PI 171 £0.32 1.80 +0.32 0076 194 041 175 +0.24 0.065
PD 7 291 +0.68 3.05 +0.66 0179 332052 3.09 +0.69 0346
e L1710 1.76 +0.36 0416 1.94 £ 040 1.78 +0.26 0139
CAL 338+ 115 387 £ 1.19° 0011 440 £ 0.81 3.76 +0.99 0077
GI 221038 226 043 0398 257 + 037 231 030" 0029
Number of teeth lost 493 +7.46 698 +7.39 0083 8.80 + 2.54 617123 035

IL-6 (pg/ml) 437 +£0.55 4.99 +1.59 0.764 332070 293 +0.26 » 0535
MMP-9 (ng/ml) 51383+ 5235 554.58 + 34.55 0509 411,60 + 127.90 569.05 + 49.46 0256
TNE-o: (pg/ml) 3550 £ 10.15 43.09 + 2629 0746 357 +2.07 5851 +22.97 0.64

Continuous variables are expressed in the form mean + SD.
*p < 0.05 vs. younger group.
**p<0.05 vs. younger group with moderate-to-severe AS.
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Younger patients Older patients

Normal-to-mild Moderate-to-severe Normal-to-mild Moderate-to-severe P
coronary AS coronary AS coronary AS coronary AS
PI 1.76 £ 0.25 1.94 +0.41 0231 175+ 024 179 + 0.39 0.654
PD I 2.94 % 0.69 332052 [ 0.129 3.09 £ 0.69 291 +0.64 0276
CI 1.77 £ 0.25 1.94 + 0.40 0.093 1.78 + 0.26 1.71 + 0.40 0.351
CAL 325+.135 4.40 £ 0.81* 0.017 3.76 £ 0.99 3.82£1.08 0.809
GI 227 03T 2.57 +£0.37* 0.034 2.31 £ 0.30 224 +027 0.348
Number of 3.28 £ 0.84 . 8.80 +2.54* 0.012 6.17 £ 1.23 8.03 £1.29 0.306
teeth lost
IL6 (pg/ml)  3.50 £ 0.47 332070 0.855 293 026 302+ 116 0.769
MMP-9 (ng/ 55348 + 52.89 411.60 + 127.90 0306 569.05 + 49.46 518.89 + 77.47 0.569
ml)
TNF-o (pg/ 54.76 + 35.75 3.57 £2.07 0.548 58.51 + 22.97 41.62  27.75 0.644
ml)

Continuous variables are expressed in the form mean + SD.
*p < 0.05 vs. normal-to-mild coronary AS group.
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Characteristics

Normal-to-mild

group (n=184)

Moderate-to-
severe group

(n=88)

Sex

| Female 50% 39%*
Male 50% 61%*
Age (years) 5711 65+ 7*
Duration of diabetes = 6.6 + 6.68 14.2 + 8.27*
(years)
Smoking
Never 67% 38%*
Current smoker 30% 52%
Quit 3% 10%
BMI (kg/m?) 2371 2427
Education
Unschooled 17% 13%

7 Secondary school 53% 55%
High school 18% 19%
University 12% 13%
Statin use 15% 37%
Biological data
HbAlc (%) 9.76 +3.12 8.90 + 3.42
TC (mmol/L) 4.58 3.68*
TG (mmol/L) 1.83 1.67
HDL-C (mmol/L) 117 1.09
LDL-C (mmol/L) 2.81 2.09*
sLDL-C (mmol/L) 430.98 336.25*
Salivary IL-6 (pg/ml) 174 £0.75 3.05 £ 0.49*

Salivary MMP-9 (ng/
ml)

Salivary TNF-0. (pg/
ml)

437.71 + 64.78

11.26 £ 7.01

Frequency of dental visits

567.09 + 31.79

45.00 + 13.61*

Regular

Trregular

8.5%

91.5%

7.2%

92.8%

Continuous variables are expressed in the form mean + SD; categorical variables are expressed

as percentages.

*p < 0.05 vs. normal-to-mild group.

SLDL-C, small, dense low-density lipoprotein cholesterol.
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Oral Normal-to- Moderate-to- P

parameters mild group severe group value
(n=184) (n=88)

PI 176 + 024 1.85 + 038 0.168

PD 3.02 +0.68 3.01 £ 0.65 0.957

a 178 025 1.82 + 035 0.445

CAL 351+ 121 3.97 £ 1.06* 0.05

GI 229 £0.34 2.35+0.32 0.404

Number of teeth (n)

>25 116 33* 0.0001
11-24 61 48* 0.01
<10 7 7 0.248
Number of 499+73 8.56 + 7.54* 0.016
teeth lost

Severity of periodontitis (n)

Mild 50 15 0.067
Moderate 70 32 0.789
Severe 64 41 0.061

Severity staging of periodontitis for males (n)

Mild 22 8 0.292
Moderate 33 11 0.054
Severe 38 35% 0.005

Severity of staging periodontitis for females (n)

Mild 29 6 0.143
Moderate 36 21* 0.027
Severe 26 7 0.368

Continuous variables are expressed in the form mean + SD; categorical variables are expressed
as percentages.
*p < 0.05 vs. normal-to-mild group.
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Model 1° Model 2°

CAL
OR (95% CI) 1.536 (1.066-1.214)
P value 0.021

Number of teeth lost

0-9 missing teeth

10-19 missing teeth

OR (95% CI) 4.106 (1.404-12.009)
P value 0.01

20-31 missing teeth

OR (95% CI) 2.433 (0.626-9.466)
P value 0.199

Severity of periodontitis (n)

1.231 (1.004-1.516)

0.047

1.604 (1.393-6.555)

0.05

0.875 (0.131-5.834)

0.89

Mild
Moderate
OR (95% CI) 0.362 (0.117-1.122) 1.801 (0.264-12.285)
P value 0.078 0.548
Severe
OR (95% CI) 0.657 (0.276-1.564) 2.414 (0.674-8.652)
P value 0.342 0.176
“unadjusted.

Padjusted for age, sex, education level, smoking, LDL, HbAlc, BMI, duration of diabetes, and

history of statin treatment.
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All patients Sub-groups of specific patients

Short-duration Long- duration Short-duration Long-duration
diabetes diabetes diabetes with diabetes with
moderate-to-severe normal-to-mild
AS AS
PI 171 £0.32 1.80 £ 0.32 0.076 1.73 £ 0.40 1.81 £0.27 0.453
PD 291 £0.68 3.05 £ 0.66 0.179 290 £ 091 320 £0.71 0.194
c 171 +0.32 1.76 £ 0.36 0416 1.70 +0.31 1.81 +0.29 0305
CAL 338+ 115 387 +1.19* 0011 377 £0.77 4.00 + 1.40 0593
GI 221038 226 043 0398 224 £029 2351034 0345
Number of 493 +0.721 698 + 0924 0.083 862 %221 6.57 + 149 0431
teeth lost
1L-6 (pg/ml) 249 £0.75 2.90 £ 0.46 0.633 2.04 +£0.74 3.64 £5.07 0.368
MMP-9 (ng/ 513.83 +52.35 554.58 + 32.54 0.509 411.99 + 82.12 61191 + 85.48 0.111
ml)
TNF-a (pg/ 3550 £ 10.15 43.09 +26.29 0.746 2308 +17.94 86.40 + 77.55 0474
ml)

Continuous variables are expressed in the form mean + SD.
*p < 0.05 vs. group with short-duration diabetes.
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Relationship <000
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Primary 862 1497) 599 5509 S161 (4607)
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Unemployed 1965 (1529) 7 0140 7184750
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Total Diabetes Mellitus
Patients in the Cohort
(N=144,483)

2

Type 2 Diabetes Mellitus
Patients
(N=138,596)

Adults with Complete
Insurance Data
(N133,031)

A

Patients Survived during
2010-2019 (N=108,281)

v

Qualified Patients in Aim 1
(N=68,365)

Patients with Periodontal
Disease in Aim 2
(N=33,612)

Y

Excluding Patients with Type 1
(N=5,887)

4

b 4

Excluding missing insurance data
(N=5,015)
Excluding age <20 (N=550)

Excluding Patients died during the study
years (N=24,750)

Excluding patients without residential
locations or moving across different
levels of rurality (N=33,003)

Patients with periodontal disease before
or on the same day when diabetes was
diagnosed (N=4,956)

Patients without any dental visits
(N=1.957)

Excluding Patients without periodontal
disease (N=34,753)
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Female (%)

No CHD (CG)
24 (52.2%)

Chronic CHD
22 (35.5%)

Acute CHD
18 (34.0%)

64 (39.8%)

Age (Years = SD)

5937 (£9.07)

62553 (£1153)

63.57 (£11.67)

6196 (10.90)

Average Body Mass Index (+5D)

2551 (+3.54)

2592 (+3.73)

26.12 (£3.32)

25.88 (+3.52)

High Blood Pressure (%)

34 (73.9%)

41 (66.1%)

41 (77.4%)

116 (72.0%

Subjects with Coronary Angiography

46 (100%)

24 (38.7%)

23 (43.4%)

93 (57.8%)

Positive Family History of CHD (%)

34 (73.9%)

31 (50%)

36 (67.9%)

101 (62.7%)

Diabetic Subjects (%)

4 (8.70%)

17 (27.4%)

17 (32.1%)

38 (23.6%)

Insulin-Dependent Subjects (%)

0 (0.0%)

2 (323%)

10 (18.9%)

12 (7.45%)

Female Hormone (%)

2 (8:33%)

2 (9.09%)

6 (33.3%)

10 (15.6%)

Smoking Status:

Current Smokers (%)

4 (8.70%)

11 (17.7%)

5 (9.43%)

20 (12.4%)

Former Smokers (%)

11 (23.9%)

29 (46.8%)

31 (58.5%)

71 (44.1%)

Never Smokers (%)

31 (67.4%)

22 (35.5%)

17 (32.1%)

70 (43.5%)

Positive Family History of Periodontits (%)

5 (10.9%)

14 (22.6%)

11 (20.8%)

30 (18.6%)

Self-Reported History of Periodontitis (%)

17 (37.0%)

19 (30.6%)

24 (45.3%)

60 (37.3%

Subjects under Periodontal Treatment (%)

4 (8.70%)

6 (9.68%)

5 (9.43%)

15 (9.32%)

Leukocytes (=SD)

5646.7 = 19255

7643.1 £ 2657.8

7381.1 +2498.3

6944.6 25243

Monocytes (+5D)

3993 %1539

6027 £208.4

650.4 4275.1

559.8 +245.7

Fibrinogen (+SD)

2819 +1255

51951834

3433+1184

383.7 1742

HDL Cholesterol (=SD)

48.6+12.4

3212920

362434

386=112

LDL Cholesterol (+SD)

120.3436.4

1108 +335

92.8+402

107.1+38.3

Triglycerides (+SD)

1333+721

1580 £ 53.5

156.6+74.3

150.0 £ 67.8

C-Reactive Protein (+SD)

047 =046

1.75+1.88

3.1843.63

181261

Average No. of Affected Coronaries (+SD)

258 +0.65

257059

2572062

Average No. of Atheroma (+SD)

5.96+3.99

565+3.17

577358

Average No. of Atheroma > 70% Stenosis (+SD)

2.38=2.00

283:242

260 =220

Average No. of Unstable Atheroma

0.42+058

0.8740.81

064074

CHD, coronary heart disease; CG, control group; SD, standard deviation; HDL, high-density lipoprotein; LDL, low-density lipoprotein
Biskd vistuns denotes statistical diffsperice belvsan Sroupt.
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agnosed codes

ICD-9-CM ICD-10-CM
523.0-5235 K03.6, K05.00, K05.01, K05.10,
523.6,523.8,523.9 or K05.11, K05.20, K05.21, K05.22,

K05.30, K05.31, K05.32, K05.4,
K05.5, K05.6, K06.0, K06.1, K06.2,
K06.8, K06.9
And
‘Therapeutic codes
91006C-91008C, 910098, 910108, 91011C-91013C, 91103C.91104C, 92033C,
PA001C, P4002C, 92013C, 92014C
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Variable p | Odds ratio| 95% C.I. for
Odds ratio

Lower | Upper

Age (in years)

Former Smoker vs. Nonsmoker

Current Smoker vs. Nonsmoker
Average CAL of 27 mm or higher
Subjects with >25% CAL of 4-6 mm

CAL clinical atachment level/loss.
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Number of Atheroma

Female (%) 24 (52.2%) 9 (39.1%) 3 (12.5%) 36 (38.7%) 0.005
Age—in years (+ SD) 59.4 (9.07) 626 (£11.0) 612 (+108) 606 (£9.99) 0.431
Average Body Mass Index (+SD) 255 (+354) 266 (+3.09) 25.6 (+236) 258 (+3.15) 0.381
High Blood Pressure (%) 34 (73.9%) 18 (78.3%) 20 (83.3%) 72 (77.4%) 0.666
Positive Family History of CHD (%) 34 (73.9%) 17 (73.9%) 14 (583%) 65 (69.9%) 0.358
Diabetes Mellitus (%) 4 (8.7%) 9 (39.1%) 9 (37.5%) 22 (23.7%) 0.004
Insulin Dependent Diabetes Mellitus (%) 0 (00%) 2 (8.7%) 4(16.7%) 6 (6.5%) 0023
‘Women under Hormone (%) 2 (8.3%) 2 (22.2%) 2 (66.7%) 6 (16.7%) 0.033
Smoking Status: 0014

Current Smokers (%) 4 (8.7%) 3 (13.0%) 3 (12.5%) 10 (10.8%)

Former Smokers (%) 11 (239%) 10 (43.5%) 15 (62.5%) 36 (38.7%)

Never Smokers (%) 31 (67.4%) 10 (43.5%) 6 (25.0%) 47 (50.5%)
Self-reported History of Periodontitis 17 (37.0%) 4 (17.4%) 12 (50.0%) 33 (35.5%) 0.063
Family History of Periodontitis (%) 5 (10.9%) 11 (47.8%) 4 (16.7%) 20 (21.5%) 0.002
Subjects Under Periodontal Treatment (%) 4(8.7%) 2(8.7%) 2 (83%) 8 (8.6%) 0.999
Leukocytes (+SD) 56467+ 1925.5 7596.0 £3219.4 78295 +2101.2 67516+ 2524.4 0.003
Monocytes (+SD) 3993+ 1539 697.34308.8 617942065 534.0+247.8 <0.001
Fibrinogen (+SD) 2819+ 1255 445511860 425842157 365.6+ 1859 0.004
Triglycerides (+SD) 13332721 163.7+63.0 17874626 1539+69.3 0.066
HDL Cholesterol (D) 486+ 124 382493 3284505 415=121 <0.001
LDL Cholesterol (+SD) 1203364 961357 1127 £367 1124+37.0 0.119
C-Reactive Protein (+SD) 047 046 2814440 276-2.81 163+2.82 0.005

SD, standard deviation; HDL, high-density lipoprotein; LDL, low-density lipoprotein
Bold values denobes statistical diffsrence betwaen groups.
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AELELIES otal Rural N (%)  Suburban N (%) rban N (%)

Key independent variables

Total 68,365 1,391(2.03) 13,724(20.07) 53,250(77.89)

Periodontitis <0001
No periodontal disease 34753 902(64.85) 8,195(59.71) 25,656(48.18)

New periodontal disease 33,612 489(35.15) 5,529(40.29) 27,594(51.82)

Number of preventive® dental care per year 68,365 0.43(0.84) 0.62(1.89) 0.89(1.29) <0.001
Predisposing variables

Sex 0.009
Female 32,900 690(49.60) 6,749(49.18) 25461(47.81)

Male 35465 701(50.40) 6,975(50.82) 27,789(52.19)

Age <0.001
20-44 12409 188(13.52) 2339017.04) 9.882(18.56)

45-54 20,203 370(26.60) 4135(30.13) 15,698(29.48)

55-64 20916 393(28.25) 3969(28.92) 16,554(31.09)

65-74 10877 301(21.64) 2383(17.36) 8,193(15.39)

75+ 3,960 139(9.99) 898(6.54) 2923(5.49)

Enabling factors

Percentage of population w/o a HS diploma(mean  Std) 68,365 0.3940.06 03420.07 0242006 <0001
Insurance premium (USD/month) <0.001
Less than $667 (Ref) 13322 215(15.46) 2115(15.41) 10,992(20.64)

Dependent 17,618 199(14.31) 3,226(2351) 14,193(26.65)

$667-51,333 26,091 886(63.70) 6,875(50.09) 18,330(34.42)

$1333+ 11,33 91(6.54) 1,508(1099) 9,735(18.28)

Health need variables

Charlson Comorbidity Index o

0 66999 1355(97.41) 13,439(97.92) ,205(98.04)

1 554 19(1.37) 121(0.88) 414(078)

2 812 1701.22) 164(1.19) 631(1.18)

Community Resources

Number of dentists per 1,000 population (meanStd) 68,365 348+125 4504137 7.06%2:83 <0001
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Key Independent variables
Rural (ref= Urban)

Suburban (ref= Urban)

Predisposing variables

Sex (ref: Female)

Age (ref:20-44)

45-54

55-64

65-74

75+

Enabling variables

Percentage of population w/o a HS diploma (mean &5td)
Income Status (Ref.: $1,333+)

Less than $667

Dependent

$667-$1,333

Health need variables

Charlson Comorbi

y Index (ref.: CCI=0)
1

2

Number of preventive dental care
Community resources

Number of dentists per 1,000 population (mean £5td)

p <005 **p <0.01; #+%p <0.001

Adjusted HR (95%Cl)

0.83%%% (0.7:

091)

0.86%+* (0.83-0.89)

0,99 (0.91-1.01)

1.03 (1.00-1.06)
1.03* (1.00-1.07)
0.9 (0.95-1.03)

0.82+%* (0.78-0.87)

L03*% (1.02-103)

0.93%%% (090-0.97)
0.89%%% (0.86-0.92)

0.87%%% (0.85-0.90)

1,09 (0.97-1.22)
1.09 (0.99-1.20)

1.29%%% (1.28-

29)

0.65%+* (0.53-0.80)

0.93%* (0.88-0.98)

097%## (0.95-0.99)

1054+ (1.03-1.06)

115%** (1.13-1.17)
119%** (1.17-1.21)
119%** (1.17-1.22)

1.08%** (1.04-1.11)

100 (1.00-1.00)

095%%* (0.93-0.96)

0937#% (0.92-0.95)

0927%% (0.90-0.93)

0.88%+% (0.83-0.94)
099 (094-1.04)
NA

0.58%+# (0.52-0.65)
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Incidence Adjust model

MetS components Prevalence (%)

(per 1000 persons peryear) pp (95% CI)

0 0.42% 0.58 Ref. -

1 227% 315 4.56 (2.73, 7.63) <0.0001

2 4.60% 6.49 8.79 (4.90, 15.76) <0.0001

=3 15.29% 21.10 25.16 (13.32, 47.53) <0.0001
Group B

no MUNW 0.96% 133 Ref. -

MUNW without MetS 4.60% 6.49 3.73 (2.37, 5.88) <0.0001

Met$ 15.28% 21.10 10.12 (6.10, 16.81) <0.0001
Group C

no MUNW 0.96% 133 Ref. -

MUNW 6.79% 9.53 5.10 (3.48, 7.47) <0.0001

The prevalence and incidence of diabetes are shown in three groups (Group A, Group B, and Group C). Group A shows statistics for participants with varying numbers of MetS components.
Group B classifies participants based on whether they belong to the MUNW category and whether they have MetS. Group C provides a further breakdown of Group B's data, specifically analyzing
MUNW participants and comparing the risk differences with and without MetS.
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according to the original study

NAGALA cohort, Registration , 2016

n = 20,944 (12,498 men and 8,446 women)

5480 participants were excluded

1)Known liver disease (n=416)

2)Ethanol consumption over 60 g/day for men
and 40 g/day for women:(n=739)
3)Medication usage at baseline:(n=2321)
4)T2DM at baseline-examination:(n=323)

5)FPG>6.1mmol/L at baseline(n=808)
6)Lost to follow-up or missing data (n=863)

15,464 eligible individuals were included in the original study

7,267 participants excluded:
1)Participants had abnormal BMI values (<18.5 k
g/m2 or >24 kg/m2):( n=5390)

2)Had visit intervals less than 2 years:( n=1877)
3)Had no HDLC-L value:(n=3)

8,194 eligible participants were inclued
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Number of components

(0] il

Participants, n (%) 5273 (64.35%) 2155 (26.30%) 609 (7.43%) 157 (1.92%)
Sex (M/F) 2404/2869 1280/875 451/158 133/24 <0.001
Age, years 42.51 + 827 45.07 £ 9.09 47.30 + 8.96 47.96 + 8.31 <0.001

<40 2458 (46.61%) 783 (36.33%) 168 (27.59%) 32 (20.38%)

40-49 1758 (33.34%) 679 (31.51%) 181 (29.72%) 58 (36.94%)

250 1057 (20.05%) 693 (32.16%) 260 (42.69%) 67 (42.68%)
BMI (kg/m?) 21.03 + 1.47 21.57 + 145 22.09 + 1.34 22.75 + 1.08 <0.001
ALT (IU/L) 16.73 £ 7.79 19.22 + 20.63 22,02 +11.11 26.68 + 16.08 <0.001
AST (IU/L) 17.32 £5.92 18.12 + 13.86 18.84 + 5.83 20.82 +7.74 <0.001
GGT (1U/L) 1648 +13.32 20.22 + 18.10 25.15 £ 19.01 3348 +28.02 <0.001
HDL-C (mmol/L) 1.59 +0.34 1.34 £ 037 1.19 £ 0.34 0.98 +0.20 <0.001
TC (mmol/L) 5.03 £0.81 5.07 £ 0.89 5.37 £ 0.87 548 +0.93 <0.001
TG (mmol/L) 0.67 +0.32 0.91 £ 0.52 1.55 £ 0.95 232+ 1.02 <0.001
FPG (mmol/L) 499 +0.33 5.27 £ 042 5.48 + 0.40 5.70 £ 0.26 <0.001
SBP (mmHg) 108.62 + 10.32 117.38 + 1531 12517 + 1571 129.46 + 15.53 <0.001
DBP (mmHg) 67.69 + 7.60 73.58 £ 10.59 79.02 + 10.86 82.07 + 10.82 <0.001
Drinking status, n (%) <0.001

Non 4184 (79.35%) 1565 (72.62%) 424 (69.62%) 106 (67.52%)

Light 587 (11.13%) | 287 (13.32%) 83 (13.63%) 21 (13.38%)

Moderate 366 (6.94%) 216 (10.02%) 70 (11.49%) 20 (12.74%)

Heavy 136 (2.58%) 87 (4.04%) 32 (5.25%) 10 (6.37%)
Smoking status, n (%) <0.001

Never 3401 (64.50%) 1195 (55.45%) 270 (44.33%) 57 (36.31%)

Past 841 (15.95%) 430 (19.95%) 155 (25.45%) 49 (31.21%)

Current | 1031 (19.55%) 530 (24.59%) 184 (30.21%) 51 (32.48%)
Years of follow-up 7.19 £3.34 7.22+£329 7.09 + 331 724 +328 0.869
Diagnosis of incident diabetes, n (%) 22 (0.42%) 49 (2.27%) 28 (4.60%) 24 (15.29%) <0.001

GGT, Gamma-Glutamyl Transferase; BMI, body mass index; ALT, alanine aminotransferase; LDL-C, low-density lipoprotein cholesterol; AST, aspartate aminotransferase; HDL-G, high-density
lipoprotein cholesterol; DBP, diastolic pressure; SBP, systolic blood pressure; FPG, fasting plasma glucose; TC, total cholesterol; TG, triglyceride.
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