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Accepted: August 5, 2020 Methods: We analyzed the effect of the components of metabolic syndrome in adults aged older

than 45 years on the number of present teeth using raw data from the 6th National Health and Nu—
trition Survey (2013-2015). For the data analysis, complex samples multivariable logistic regression
analysis was performed by correcting the disturbance variables as demographic and socioeconomic
variables (gender, age, education level, household income, residential area, family type, and eco—
nomic activity) and oral health-related behavioral variables (smoking, alcohol consumption, tooth
brushing frequency, interdental tooth brushing, flossing, and dental checkups).

Results: On analyzing the association between the effects of metabolic syndrome components on
less than 20 present teeth by adjusting for demographic and socioeconomic variables and correct-
ing for both general characteristics and oral health-related behavioral variables, the risk of having
less than 20 present teeth was 1.25 times (95% confidence interval 1.08-1.46) higher in the high
fasting glucose group compared to that in the non-high fasting glucose group. Metabolic syndrome
composed of three or more components was significantly associated with less than 20 present
teeth.
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surveys related to metabolic syndrome
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Fig. 1. Flow chart for sampling of study participants.
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Table 1. Number of present teeth by demographic and socioeconomic status and oral health behaviors N (%)
Number of present teeth
Variable Classification P-value*
<20 >20

Sex Male 770 (22.6) 1,997 (77.4) 0.022
Female 854 (20.0) 2,975 (80.0)

Age 45-64 449 (10.9) 3,510 (89.1) <0.001
65-74 687 (38.5) 1,136 (61.5)
>75 488 (61.4) 326 (38.6)

Educational level' <EBlementary school graduation 941 (36.9) 1,476 (63.1) <0.001
Middle school graduation 250 (21.5) 806 (78.5)
High school graduation 302 (13.8) 1,569 (86.2)
>College graduation 105 (8.0) 1079 (92)

Household income’ Lower 718 (37.8) 1,031 (62.2) <0.001
Lower-middle 450 (23.8) 1,287 (76.2)
High-middle 282 (16.8) 1,206 (83.2)
High 162 @8.7) 1,425 (91.3)

Area Dong 1,145 (19.2) 4,008 (80.8) <0.001
Eup, myeon 479 (29.3) 964 (70.7)

Family type' Alone 310 (33.2) 532 (66.8) <0.001
Family cohabitation 1,313 (19.9) 4,440 (80.1)

Economic activity Yes 650 (15.9) 2,749 (84.1) <0.001
No 950 (27.9) 2,187 (72.1)

Mean of toothbrushing frequency a day" <1 394 (36.8) 572(63.2) <0.001
2-3 1,050 (19.2) 3,658 (80.8)
>3 128 (13.2) 681 (86.8)

Use of interdental brush Use 175 (13.7) 918 (86.3) <0.001
Non-use 1,397 (22.5) 3,995 (77.5)

Use of dental floss Use 87 (8.4) 857 (91.6) <0.001
Non-use 1,485 (23.2) 40,56 (76.8)

Dental checkup Yes 290 (13.8) 1,631 (86.2) <0.001
No 1,282 (24.1) 3,276 (75.9)

Smoking status’ Yes 282 (24.6) 669 (75.4) 0.005
No 1,291 (20.1) 4,247 (79.9)

Intake of alcohol Yes 1,209 (19.1) 4,163 (80.9) <0.001
No 370 (31.6) 761 (68.4)

*By complex samples cross analysis. ' There are missing values in variables.
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TR T2 BEAL 55 B4R A 20 Wiw B OO N
i]o}»— 7H thAAR= S5 214 13] o]5}F AAIE 39478(36.8%), A Variabl Number of present teeth fue*
ariables ~value
ZH1& HARST 1,3979(22.5%), XA HIARS-L 1,48578(23.2%), & <20 =20
]X—. 1 A 2HA7] BIAAE 1,2827(24.1%), S 2827(24.6%), H] Blood pressure (mmtg)
o= 0 <130 and <85 549 (15.4) 2,470 (84.6) <0.001
S 3709016422 HERITHP<0.05, Table 1) >130 or =85 1,075 (26.9) 2502 (73.1)
Waist circumference (cm)
2. OIFALS| 4 M| & AEf L -_r‘-%"?j%"oﬂEHO'" [ AISS 2 Male <90 or female <85 1,037 (19.1) 3,536(80.9) <0.001
QILALB]AA A AFEfo] W AR T = 2493 A7} A} Male =90 or female >85 587(26.2) 1,436 (73.8)
=52 0o ojEaAL 754 oA 3827 0 1.0 Aol AL Fasting blood glucose (mg/dL)
ST 182 382 (48 0%), A= <100 792(17.6) 2.887(82.4) <0.001
2Z 1,0967(45.6%), 7FH-AS0lA= 5t 7797(43.8%), A=Al >100 832(25.9) 2,085 (74.1)
AL o1 29 578M(39.2%), 7FEFE AL =4 368H(43.6%), Low HDL-cholesterol (mg/dL)
BARES o U 2 12639690998 UekieKP00s, ST ERES)  Teesy dovoi
Table 2) Triglycerides (mg/dL)
TAAZHE ] e AR B} Ay} GRS <150 1,076 (20.5) 3,393 (79.5)  0.073
2 98 51 A 15 ol A A03EE 1), 1 ML Veslic smdrome M48@27) 157073
2,083%8(36.2%), B714Q1 A2 71 HlAAIE 1,763%8(37.3%) 2= No 900 (17.7) 3.315(82.3) <0.001
UERITHP<0.05, Table 2). Yes 724(27.9) 1,657 (72.1)
*By complex samples cross analysis.
Table 2. Metabolic syndrome by demographic and socioeconomic status and oral health behaviors N (%)
Variable Classification Metabolic syndrome P-value*
No Yes
Sex Male 1,766 (64.0) 1,001 (36.0) 0.074
Female 2,449 (66.4) 1,380 (33.6)
Age 45-64 2,745 (69.7) 1,214(30.3) <0.001
65-74 1,038 (56.1) 785 (43.9)
=75 432 (52.0) 382 (48.0)
Educational level <EBlementary school graduation 1,321 (54.4) 1,096 (45.6) <0.001
Middle school graduation 686 (65.2) 370 (34.8)
High school graduation 1,295 (70.7) 576 (29.3)
>College graduation 876 (74.1) 308 (25.9)
Household income’ Lower 970 (56.2) 779 (43.8) <0.001
Lower-middle 1,097 (64.3) 640 (35.7)
High-middle 975 (66.9) 513 (33.1)
High 1,152(72.5) 435 (27.5)
Area Dong 3,350 (66.4) 1,803 (33.0) 0.002
Eup, myeon 865 (60.8) 578 (39.2)
Family type' Alone 474 (56.4) 368 (43.6) <0.001
Family cohabitation 3,741 (66.3) 2,012 (33.7)
Economic activity' Yes 2,309 (68.8) 1,090 (31.2) <0.001
No 1,874 (61.0) 1,263 (39.0)
Mean of toothbrushing frequency a day’ <1 563 (57.9) 403 (42.1) <0.001
2-3 3,019 (65.6) 1,689 (34.4)
>3 561 (71.4) 248 (28.6)
Use of interdental brush? Use 733 (67.7) 360 (32.3) 0.086
Non-use 3,412 (64.8) 1,980 (35.2)
Use of dental floss’ Use 687 (73.6) 257 (26.4) <0.001
Non-use 3,458 (63.8) 2,083 (36.2)
Dental checkup Yes 1,345 (71.2) 576 (28.8) <0.001
No 2,795 (62.7) 1,763 (37.3)

*By complex sample cross analysis. 'There are missing values in variables.
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Table 4. The association relationship between metabolic syndrome components and the number of present teeth less than 20

Model 1 Model 2 ) Model 3 Model 4
Characteristics T Pwalue* ————————— P-value* : P-value* : P-value*
OR 95% CI OR 95% CI OR 95% CI OR 95% CI
Sex
Male 1.00 <0.001 1.00 <0.001
Female 0.71 0.59-0.86 0.71  0.59-0.85
Age
45-64 1.00 <0.001 1.00 <0.001
65-74 3.45 2.85-4.17 3.52  291-4.25
>75 7.56  5.87-9.74 7.76  6.01-10.00
Educational level
<Elementary 242 1.79-3.27 <0.001 2.46 1.82-3.33 <0.001
school graduation
Middle school 2.11  1.53-2.89 2,12 1.55-2.92
graduation
High school 1.55 1.16-2.08 1.56  1.17-2.10
graduation
>College 1.00 1.00
graduation
Household income
Lower 172 1.33-2.22 <0.001 1.71 1.33-2.22 <0.001
Lower-middle 1.64 127-2.11 1.64 1.27-2.11
High-middle 1.54  1.18-2.02 1.54 1.18-2.01
High 1.00 1.00
Area
Dong 1.00 0.020 1.00 0.020
Eup, myeon 1.25 1.04-1.51 1.25 1.04-1.51
Family type
Alone 093 0.76-1.14 0506 094 0.77-1.15 0.531
Family cohabitation 1.00 1.00
Economic activity
Yes 1.00 0.039 1.00 0.031
No 1.20 1.01-1.43 1.21  1.02-1.45
Mean of toothbrushing
frequency a day
<1 1.72  1.23-2.39 <0.001 1.72 1.23-2.39 <0.001
2-3 1.10  0.84-1.44 1.10 0.84-1.43
>3 1.00 1.00
The use of
interdental brush
Use 1.00 0.530 1.00 0.489
Non-use 1.08 0.85-1.38 1.09  0.85-1.39
The use of dental floss
Use 1.00 0.001 1.00 0.001
Non-use 1.65 1.23-2.20 1.66  1.24-2.22
Dental checkup
Yes 1.00 0.250 1.00 0.240
No 1.13  0.92-1.38 1.13  0.92-1.38
Smoking status
Yes 1.83 1.48-2.27 <0.001 1.82 1.47-2.26 <0.001
No 1.00 1.00
Intake of alcohol
Yes 0.73 0.60-0.88 0.001 0.72 0.59-0.87 0.001
No 1.00 1.00
Blood pressure (mmHg)
<130 and <85 1.00 <0.001 1.00 0.096

>130 or =285 1.84 1.59-1.55 1.14  0.98-1.34
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Model 1
95% CI

Model 2
95% CI

Characteristics :
OR

OR'
Waist circumference (cm)
Male<90 or
female<85
Male>90 or
female>85
Fasting blood
glucose (mg/dL)
<100
>100
HDL-cholesterol
(mg/dL)
Male<40 or
female <50
Male>40 or
female>50
Triglycerides (mg/dL)
<150
>150
Metabolic syndrome
No 1.00
Yes 1.81

1.00
1.19 1.02-1.39

1.00
1.41

<0.001
1.23-1.01

1.00 <0.001

1.38  1.21-1.57

1.00
0.89

0.120
0.77-1.03

1.58-2.07

Model 3 Model 4

P-value* : -value : P-value*
OR 95% CI OR 95% CI
1.00 0.433
1.08 0.90-1.29
1.00 0.003
1.25 1.08-1.46
1.00 0.141
1.13  0.96-1.33
1.00 0.845
098 0.82-1.17

<0.001 1.00 0.005
1.26  1.07-1.48

Model 1, Model 2:"OR=0dds ratio, Model 3, Model 4:TAdjusted OR=adjusted odds ratio taking account for sex, age, education level, household in-
come, area, family type, economic activity, smoking status, intake of alcohol, toothbrushing, interdental brush, dental floss, dental checkup.

CI, Confidence intervals.
*P-value by complex samples multiple logistic regression.
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