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ABSTRACT

Objectives: The purpose of this study was to investigate the effects of oral health behaviors of
patients with hypertension and diabetic patients on the number of remaining teeth in Korean
adults over 45 years of age, furthermore, we also aimed to develop oral health care programs
and health promotion for patients with hypertension and diabetes. Methods: Altogether, 1,526
subjects with hypertension and diabetes from the 6th Korean National Health and Nutrition
Survey (2013-2015) were analyzed. Results: A multiple logistic regression analysis was
performed to determine the effects of oral health behavior and periodontal disease on residual
teeth in patients with hypertension and diabetes after adjusting for age. We found 1.53 times
the risk of having less than 20 remaining teeth in the group of brushing more than 3 times a day
(95% CI: 1.00-2.35, p<0.001), 2.27 times (95% Cl: 1.23-4.17, p<0.05) in the group not using the
dental floss group 0.05), compared to the group undergoing regular dental check-up (95% CI:
0.93-1.85, p>0.05), compared to the non-smoking group 0.77 times (95% Cl: 0.51-1.14, p>0.05),
1.33 times (95% Cl: 0.98-1.80, p>0.05) in the drinking group compared to the non-drinking group,
in the periodontal disease group, the risk of having less than 20 remaining teeth was 2.19 times
higher (95% CI: 1.48-3.24, p>0.001) than in the normal group. Conclusions: As a super-aging
society, develops in Korea, the prevalence of hypertension and diabetes will increase gradually.
Therefore, an oral health policy should be implemented at the national level for the prevention
and treatment of periodontal disease as well as the management of oral health the elderly.
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Table 1. Characteristics of the study subjects

M
(<

dm

Characteristics Division N %
Sex Male 654 46.8
Female 872 53.2
Age 45-64 654 50.5
65-74 536 294
75=< 336 20.1
Education grade <Elementary school graduation 775 47.3
Middle school graduation 227 159
High school graduation 346 24.7
=College graduation 167 12.1
Individual income Lower 573 34.2
Lower-middle 405 25.1
High-middle 290 21.2
High 252 194
Town Dong 1,245 81.6
Eup, Myeon 281 184
Living type Alone 273 14.9
With family 1,252 85.1
Economic activity Yes 610 4.1
No 907 55.9
Smoking status Yes 213 16.3
No 1,285 83.7
Drinking Yes 331 20.2
No 1,172 79.8
Denture Use 281 18.9
No use 1,186 81.1
Number of teeth 0 88 5.3
19 146 9.2
10-19 272 18.7
=20 91 66.8
Hypertension Yes 1,183 62.7
Diabetes Mellitus Yes 549 37.3
Hypertension and Diabetes Mellitus Yes 343 22.0
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1477(55.0%), X7 P31 ALE-R-F-= ARESHA] ok wollA] 5428 (51.7%), 214 AFS-R-F-= AFEaHA] o=
of|A] 5898(51.9%), 87121 X 2Rl o iz HER] Q= ol A] 4787 (51.2%) O = | 5=2gke] H]-go] =7
LR Table 2>.

Table 2. Periodontal disease according to socioeconomic characteristics and oral health behavior

B
i
ﬁ.
N
1)
rot
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;

J
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Unit: N(%)
. Nomal Periodontitis &

Characteristics (N=701) (N=645)

Sex 0.001
Male 246(41.3) 329(58.7)

Female 455(57.2) 316(42.8)

Age 0.001
45-64 334(50.6) 273(49.4)

65-74 238(49.0) 237(51.0)

=75 129(48.0) 135(52.0)

Education grade’ 0.133
<FElementary school graduation 346(49.6) 320(50.4)

Middle school graduation 103(48.9) 106(51.1)

High school graduation 157(45.5) 153(54.5)

>College graduation 91(59.0) 63(41.0)

Individual income’ 0.469
Lower 236(46.0) 248(54.0)
Lower-middle 195(50.1) 171(49.9)
High-middle 131(51.0) 127(49.0)

High 135(52.8) 97(47.2)

Smoking status’ 0.001
Yes 68(32.9) 115(67.1)

No 622(52.6) 523(47.4)

Drinking 0.001
Yes 527(46.8) 524(53.2)

No 165(60.7) 116(39.3)

Mean of toothbrushing frequency a day’ 0.056
<1 121(45.0) 147(55.0)

2 292(47.3) 275(52.7)

=3 287(54.9) 222(45.1)
The use of proxabrush’ 0.103
Use 127(54.9) 96(45.1)

Non-use 560(48.3) 542(51.7)
The use of dental floss’ 0.005
Use 89(61.3) 49(38.7)

Non-use 598(48.1) 589(51.9)
Dental checkup * 0.547
Yes 184(51.1) 159(48.9)

No 503(48.8) 478(51.2)
"There are missing values in variables
“by i test

*During last 1 yr dental checkup
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Table 3. Number of remaining teeth according to socioeconomic characteristics and oral

)
ru

health behavior Unit: N(%)
Characteristics Number of remaining teeth P
<20 20=<

Sex 0.353
Male 214(31.8) 416(68.2)

Female 292(34.4) 545(65.6)
Age 0.001
45-64 90(14.3) 530(85.7)

65-74 227(44.8) 296(55.2)

=75 189(62.6) 135(37.4)
Education grade 0.001
<Flementary school graduation 326(43.4) 424(56.7)

Middle school graduation 62(29.7) 153(70.3)

High school graduation 85(24.2) 247(75.8)

>College graduation 26(13.8) 133(86.2)

Individual income 0.001
Lower 251(45.7) 306(54.3)

Lower-middle 141(35.4) 248(64.6)

High-middle 69(25.3) 207(74.7)

High 43(16.8) 196(83.2)
Mean of toothbrushing frequency a day 0.004
<1 139(42.7) 174(57.3)

2 205(32.1) 399(67.9)

=3 161(28.7) 387(71.3)
The use of proxabrush 0.004
Use 47(22.4) 184(77.6)

Non-use 445(34.8) 763(65.2)
The use of dental floss 0.001
Use 22(16.1) 118(83.9)

Non-use 470(34.5) 829(65.6)
Dental checkup 0.001
Yes 84(24.2) 272(75.8)

No 408(35.8) 674(64.2)
Smoking status 0.122
Yes 89(37.8) 115(62.2)

No 404(31.9) 834(68.1)
Drinking 0.020
Yes 374(31.3) 752(68.7)

No 121(39.2) 199(60.8)

"by complex sample cross analysis
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Table 4. The effects of the oral health behaviors and periodontal disease of patients with
chronic diseases on number of remaining teeth

Characteristics OR' 95% CI P
Age

45-64 1.00

6574 5.21 3.65-7.43 <0.001
=75 11.13 7.42-16.69 <0.001
Mean of toothbrushing frequency a day

<1 1.53 1.00~2.35 <0.001
2 1.15 0.82~1.62

=3 1.00

The use of proxabrush

Yes 1

No 1.12 0.71-1.78 0.609
The use of dental floss

Yes 1.00

No 1.98 1.03-3.81 0.039
Dental checkup

Yes 1.00

No 1.21 0.83-1.75 0.314
Smoking status

Yes 2.19 1.48-3.24 <0.001
No 1.00

Drinking

Yes 1.05 0.76-1.45 0.757
No 1.00

"by multiple logistic regression
" Adjusted OR=adjusted odds ratio taking account for age
CI=confidence intervals

X3k o
&2 % et

Pupeh 654 o1 91 44,1967} 21 X0k 4+ 18474 KR 5H1 94, 6541 0 91 F 49296t Alo}
A ol A2 20 A7 ool 654 ofy =0 217 3 YRS T ol 3o
953960151, 27| oIAFEMIAEHS B3 A9 20706, 7] ol S| IS BT Qe A9 60.5%
2 23702 MRS BASHT 902 Uehgrh1o0)

https://doi.org/10.13065/jksdh.20200005



48 - J Korean Soc Dent Hyg 2020;20(1):41-51

ST DU o] 2 2 AU YU B ATl SRl 13, 2

7o} ol wfeh 1793, el |, 4AHEH o) felshl Uepgomiz1], g WekgelH 77

A, A2, Xob 4l So] PARAYEAR B24E| T 9o B2, By AR BAH o2 Fd
A

Mo oo ot

=
o PR A5H0] S P PR ARE e 1o] HAR 0] ZEElolok S 22 Ak
2 10lo] T sk phelo] Qo] ASk} o] 7448t Tt pte)= 3 mefslofof geH1dl,
ool & @10l i et} ak5A] oA A9l 5 Tetnh e 7l g te] Tzl b
S ECRE P PESE Lt

Aot

S BAgsto] et Gy SRte] s e ofol] A= Y melst | sl ok
BEAAE S|HEA S AR AT 5FF 33] o) A& Aol vlsl ok 13] lé}% JollA] 207H m]gk
ZE2]01=E 71 99o] 1.538H(95% CI: 1.00-2.35, p<0.05) 2 =A| LUERTh o]= 51 3144 3147} 23] o]

ﬂ,] =

.E-:.

98 A8 o] ] ek 23Sl e 31 S 0-1910 24 114478, 2-38]
Q179 86N &7 47} 245 AR 47 e 2o B el Ao SAstgik =
351 38) 1o ulal 18] 482 B ARAZIA7}50% Z7H5to] 2129 ko] 2006 71
8M-710.2 M3 3 Brennanet Spencer(2319] A79} 3147 247} 371845 X2 A% F480] W
Uebe 7} 9{1410] A7Anoks Axsigic). Tejme A|RalEe 4 oot AuiilRt A48 W
4 QUE5 51228 o) b, Rl 0k 3167 WRo] ol Fofxlo} 2 Alolck

XAtz Hlsh AFgHA] Sk ol 2078 Dl” WEIo}E 71 1ol 198ul95% CI: 103381,
p<O.05) S LR o= 3371 elol ] 171514 ARG} X AL 5788 R0l e T
QU2 M 45} B 917k PRI S A R 2l Al A7 e Ao 2
Slole] A7 zter fALSIGITE, TRIE E 3147 ok ol 74T S o) 83 Al pel)
o|20}2 4 Q=8 Azt wgo| WRF A0 ARk

o]l 70l ol H]3) ELZolH 2074 nlghHExI0kE 7 o] 2.198H(05% CL: 148324,
PO.00D), 352 L05H} 71 Uheht Sl 27} ZExlofet Bto] gl 2910 2 BRI 7t
1410) A7 E0t g0 M0 Ay S BRI TH FHolA] 2350050 CI: 184

3.00), 5= 5 2-33] Sl A FAT FHEO] =2 20 & H 531, Do 5{24]9] AtollA] vl
A= 7|20 2 TAZ AT 1.2241(95% CI: 1.03-1.46), Y S 1.638H(95% CI: 1.27-2.12) 2 ELO}M_
oh512519] AollM A0 R QIgH 2|5 ORE 1.538 =A| UEh} Fo] 2|2 at Haado] =2 712
2 Busjoich

G 5120]0] AA7ollM Hufe] I FEjd 02 QIS T2 & 22 APYS Wslisto] SRAIE S
A} Afste A Al 2o o3‘%%%71] Eojxj2x 7“4 A 58 AaAA SR RIS ARl sl 2|5

i R o ol 72 e
Q15 ok & Azl go] ke A3l Hl) 71 Lhett IL7H01 51 27} aglo] 44 OIOWHIQU
a2} 370 et ual s ol B e sel zmacawﬂo%u s dgel g

https://doi.org/10.13065/jksdh.20200005



o|-at / et=-delol e, Eir BtXto| FHUZAENT} THEX|OF 20 O|X|= S - 49

A4S JFE 014 TR o] f2 SR thRolx|x] RokT gl Agolrk et 14 ERoR
243300l Alfo] u2 Ajate] ot o] Bolx|A| =1, % 23S Zefsto] DA 4ol
S vl HD 2 WU elol SAlo) TEUR el ) ol FoldobE BAst Y Ao AT

1l
:
=

B A7 Sejukzh 454 o4 ARl F TS, ThHet S 7k tiidRte] 13izke] 9 X3 gho] E
o} 20| ]| 3RS wolstaat 2RIAZAUTAL H67] 1XHAE(2013), 2XHAE (2014), 3P (2015)
UNALEE 0| g5}o] HAE ATk Theat 2k,

LAY B4 91 74z aebel whe X158 e SAs Znh oA = WA, Aol 75
oV, LRGN 1F, T PASOE B, I, S5, 31 B AEA 18] ofst, A& A}
B3] 92, X2 ARSI SR 2, 7149l MRS WA e ZolA] 15 8o] 7 btk

2 AEI7RIaH 4 9 7477 elel nhE R Ao} 45 HAIEH Ank ol W, Aol 75
A oV, WE4FNE 25 o]k 74752 3, 512 B A4 514 18] ol XIZHHI4-2 AL B o

5 A ARESIA] e 71491 2|2k
of 5 H A5kl Q= A o= LETH
3. A= BAgsto] U} i Srpe| A o) x| Egto] ZkEX|ojol| m|x| = PRk ufet
57| sl ths 2 A1 A8 2] 7A 2 AR 2} 51 35] o A& Aol sl HF 1] ofsh Al
ol 207} mjRt FEE|ok=- 71 Q10| 1.538(95% CL: 1.00-2.35, p<0.001)7| FERGAL, | X AARg-2of| 1]
3| ARESHA] o= ol 2.2780(95% CI: 1.23-4.17, p<0.05), Bl-&kol| Hsl Siol|A] 2071 o]k 222
oF= 71 9]Fo] 2.198H(95% CI: 1.48-3.24, p<0.001)5-2 710 2 LERI T}

tlo

REA] o 7, SR, HlgollA 2071 w]Rk HER

Conflicts of interest

The author declared no contlict of interest.

References

[1] Lee JH, Chung HJ, Kim JH. Association between periodontal disease and coronary
heart disease. J Periodontal & Implant Sci 2005;35(1):111-21.

[2] Kang HM. The association of periodontal disease tooth loss with hypertension and
diabetes[Master’s thesis]. Seoul: Univ. of Catholic Korea, 2012.

[3] World Health Organization. Global status report on noncommunicable diseases 2014.
Geneva: World Health Organization; 2014: 42-88.

https://doi.org/10.13065/jksdh.20200005



50 - J Korean Soc Dent Hyg 2020;20(1):41-51

[4] Ezzati M, Lopez AD, Rodgers A, Vander Hoom S, Murray CJ. Selected major risk factors
and global and regional burden of disease. Lancet 2002;360(9343):1347-60.

[5] Korea Centers for Disease Control and Prevention (KCDC). Korea National Health
and Nutrition Examination Survey(KNHANES VII-1) [Internet].Korea Health Statistics;
2016. [cited 2019 Mar 20]. Available from: http://knhanes.cdc.go.kr/knhanes/sub04/
sub04_03.do?class-Type=7

[6] Ju OJ. Impact of oral health behaviors on the presence or absence of periodontal
diseases and missing tooth. J Korean Soc Dent Hyg 2011;11(4):511-22.

[7] Kim SH. The effect of plaque control(tooth brushing instruction) for oral health
improvement on periodontitis patients. J Korean Soc Dent Hyg 2011;11(2):293-301.

[8] Korean Statistical Information Service. National Health Insurance Statistics[Internet].
Outpatient disease statistics; 2016. [cited 2019 Oct 10]. Available from: http://kosis.kr/
statHtml/statHtml.do?orgld=350&tblld=DT_35001_A073111

[9] Jung SH. New Dental Public Health. 1st ed. Seoul: Komoonsa; 2012: 125-32.

[10] Woo DH, You HY, Kim MJ, Kim HN, Kim JB, Jeong SH. Risk indicators of periodontal
disease in Korean adults. J Korean Acad Oral Health 2013;37(2):95-102. https://
doi.org/10.11149/jkaoh.2013.37.2.95

[11] Han YJ, Hong SH, Yu MS. The relationship among the experiences of chronic diseases,
dental health status, and the behaviors in the Korean elderly people. J Korean Soc Dent
Hyg 2018;18(1):65-75. https://doi.org/10.13065/jksdh.2018.18.01.65

[12] Lim MH. Effects of oral health knowledge, attitude, and behavior on oral health impact
profile of metabolic syndrome patients. J Korean Soc Dent Hyg 2018;18(6):1079-90.

[13] Kang HJ. A study on periodontal disease and tooth loss in metabolic syndrome
patient. J Dent Hyg Sci 2015;15(4):445-56. https://doi.org/10.17135/jdhs.2015.15.4.445

[14] Kim SY, Jang HG. Influence of metabolic on periodontal disease in Korean adults. J
Korean Soc Dent Hyg 2015;15(3):399-410. https://doi.org/10.13065/jksdh.2015.15.03.399

[15] Kim JS, Kim SY, Byon MJ, Lee JH, Jeong SH, Kim JB. Association between periodontitis
and metabolic syndrome in a Korean nationally representative sample of adults aged
35-79 years. Int J Environ Res Public Health 2019;16:E2930. https://doi.org/10.3390/
ijerph16162930

[16] Baek HJ, Choi YH, Lee SG, Song KB, Kwon HJ. The association of metabolic syndrome and
periodontitis in Korean adult population. J Korean Acad Oral Health 2010;34(3):338-45.

[17] Yamanaka K, Nakagaki H, Morita |, Suzaki H, Hashimoto M, Sakai T. Comparison of the
health condition between the 8020 achievers and the 8020 non-achievers. Int Dent J
2008;58:146-50. https://doi.org:10.1111/}.1875-595X.2008.tb00190.x

[18] Korea Health Promotion Foundation National health plan 2020 in Korea[Internet]. [cited
2018 Apr 17]. Available from: http://www.khealth.or.kr/hp2020/busi.do?pgNo=sub27

[19] Jung YH, Ko SJ, Kim EJ. A study on the effective chronic disease management. Seoul:
Korea Institute for Health and Social Affairs; 2013: 3-8.

[20] Yoo TW. Current status and vision of e-care. J Korean Med Assoc 2002;45(1):41-50.
https://doi.org/10.5124/jkma.2002.45.1.41

[21] Kaur G, Holtfreter B, Rathmann W, Schwahn C, Wallaschofski H, Schipf S, et
al. Association between type 1 and type 2 diabetes with periodontal disease and tooth
loss. 2009;36(9):765-74. https://doi.org/10.1111/j.1600-051X.2009.01445.x

[22] Han YJ, Han MA. Oral health and behavior by diabetic status: the fifth Korea national
health and nutrition examination survey. J Korean Soc Dent Hyg 2016;16(2):233-40.

https://doi.org/10.13065/jksdh.20200005



o|-at / et=delol e, Hir BAXtO| FLUZENT} THEX|OF £:0f| D|X|= S - 51

https://doi.org/10.13065/jksdh.2016.16.02.233

[23] Brennan DS, Spencer AJ. Comparison of a generic and a specific measure of oral
health related quality of life. Community Dent Health 2005;22(1):11-8.

[24] Do LG, Slade GD, Roberts-Thomson KF, Sanders AE. Smoking-attributable periodontal
disease in the Australian adult population. J Clin Periodontol 2008;35(5):398-404.
https://doi.org/10.1111/j.1600-051X.2008.01223.x.

[25] Han DH, Lim S, Kim JB. The association of smoking and diabetes with periodontitis in
a Korean population. J Peridontol 2012;83(11):1397-406.

[26] Yang JY, Park KS. The effects of smoking on oral environment. J Dent Hyg Sci
2001;1(1):60-6.

[27] Yun JW, Lee JH. An assessment of smoking cessation counseling among dental
hygienists. J Korean Acad Oral Health 2015;39(1):51-5. https://doi.org/10.11149/
jkaoh.2015.39.1.51

[28] Park JH, Kim YN, Yoo JH, Kim MY, Kim BI, Kwon HK. Relationship between smoking
and periodontal pocket formation in Korean adults. J Korean Acad Oral Health
2005;29(3):293-301.

https://doi.org/10.13065/jksdh.20200005





