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ABSTRACT

Objectives: The purpose of this study was to examine the relationship between limited oral function and cardiovascular disease
in adults over 40 years of age. Methods: Data from the Seventh Korean National Health and Nutrition Examination Survey
(2016-2018) was used. In this study, 8,766 adults over the age of 40 years were included as study subjects. They completed a
health survey which included current prevalence of hypertension, stroke, myocardial infarction, and angina pectoris, as well
as information about blood tests, physical measurements, and oral examinations. Statistical analyses were carried out using
complex sample cross-tabulation analysis, general linear model, and logistic regression analysis. Results: The study showed
that limited oral function was experienced by patients with stroke (61.3%), myocardial infarction (49.1%), cardiovascular disease
(38.5%), hypertension (38.1%), and angina (36.4%) (p<0.05). In patients with stroke, the risk of limited oral function was 2.393
times higher than in patients without stroke. Patients with hypertension were 1.233 times more at risk of speaking difficulty than
those without hypertension. Conclusions: Limited oral function is associated with cardiovascular disease. To improve oral health,
it is necessary to provide integrated, health-based oral care.
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Table 1. Characteristics of the study subjects

Characteristics Division N (%)
Demographic distribution
Gender Male 3,798 (41.5)
Female 4,968 (58.5)
Age (yrs) 40- 49 2,316 (25.8)
50-59 2,358 (28.3)
60 - 69 2,095 (23.8)
> 70 1,997 (22.2)
Income status Low 2,029 (22.3)
Middle - low 2,142 (24.4)
Middle - high 2,220 (25.4)
High 2,375 (27.9)
Education < Primary school 2,323 (26.5)
Middle school 1,093 (13.3)
High school 2,561 (31.0)
> College 2,461 (29.2)
Cardiovascular disease
Hypertension No 6,045 (69.8)
Yes 2,721 (30.2)
Stroke No 8,570 (97.8)
Yes 196 ( 2.2)
Myocardial infarction No 8,644 (98.7)
Yes 122( 1.3)
Angina pectoris No 8,578 (98.0)
Yes 188 ( 2.0)
Cardiovascular disease No 5,871 (67.9)
Yes 2,895 (32.1)
Cardiovascular risk factors
Diabetes No 7,642 (87.9)
Yes 1,124 (12.1)
Hypercholesterolemia No 6,317 (71.7)
Yes 2,449 (28.3)
Body weight Underweight 219 ( 2.6)
Nomal 6,281 (72.8)
Obesity 2,266 (24.7)
Drinking experience No 4,465 (51.1)
Yes 4,301 (48.9)
Smoking experience No 7,337 (84.2)
Yes 1,429 (15.8)
Oral health status
Mastication difficulty No 6,296 (72.5)
Yes 2,470 (27.5)
Speaking difficulty No 7,811 (89.8)
Yes 955 (10.2)
Limited oral function No 6,160 (71.1)
Yes 2,606 (28.9)
Frequency of tooth brushing (Mean =+ SE) 2.55 +0.17
Number of oral hygiene product (Mean + SE) 0.74 +0.14

Values are presented as N (weighted %) or mean=standard error.
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Table 2. Limited oral function according to characteristics of subject

.. . Limited oral function
Characteristics Division
No Yes p

Gender Male 2,655 (69.9) 1,143 (30.1) 0.066"
Female 3,505 (71.9) 1,463 (28.1)

Age (yrs) 40-49 2,014 (86.6) 302 (13.4) <0.001*
50-59 1,742 (74.2) 616 (25.8)
60 - 69 1,370 (66.9) 725(33.1)
>70 1,034 (53.4) 963 (46.6)

Income status Low 1,059 (54.2) 970 (45.8) <0.001*
Middle - low 1,438 (67.6) 704 (32.4)
Middle - high 1,715 (76.7) 505 (23.3)
High 1,948 (82.4) 427 (17.6)

Education < Primary school 1,206 (53.9) 1,117 (46.1) <0.001°
Middle school 692 (63.5) 401 (36.5)
High school 1,939 (76.1) 622 (239)
> College 2,097 (85.3) 364 (14.7)

Hypertension No 4,519 (75.0) 1,526 (25.0) <0.001*
Yes 1,641 (61.9) 1,080 (38.1)

Stroke No 6, 090 (71.8) 2,480 (28.2) <0.001*
Yes 70 (38.7) 126 (61.3)

Myocardial infarction ~ No 6, 098 (71.3) 2, 546 (28.7) <0.001*
Yes 62 (50.9) 60 (49.1)

Angina pectoris No 6,050 (71.2) 2,528 (28.8) 0.032*
Yes 110 (63.6) 78 (36.4)

Cardiovascular disease  No 4,423 (75.6) 1, 448 (24.4) <0.001*
Yes 1,737 (61.5) 1,158 (38.5)

Diabetes No 5,507 (72.5) 2,135 (27.5) <0.001*
Yes 653 (60.6) 471 (39.4)

Hypercholesterolemia ~ No 4,455 (71.4) 1, 862 (28.6) 0.259°
Yes 1,705 (70.1) 44 (29.9)

Body weight Underweight 138 (64.9) 81 (35.1) 0.147¢
Nomal 444 (71.4) 1, 837 (28.6)
Obesity 1 578 (70.7) 688 (29.3)

Drinking experience No 3,016 (68.6) 1,449 (31.4) <0.001°
Yes 3,144 (73.6) 1,157 (26.4)

Smoking experience No 5,243 (72.4) 2,094 (27.6) <0.001*
Yes 917 (63.7) 512 (36.3)

Frequency of tooth brushing (Mean = SE) 2.66 = 0.02 2.27 +0.03 <0.001”

Number of oral hygiene product (Mean + SE) 0.82 + 0.02 0.53 + 0.02 <0.001"

by complex sample chi-square test
"by complex sample general linear model
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Table 3. Mastication difficulty according to characteristics of subject
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Characteristics Division Mastication difficulty
No Yes p

Gender Male 2,714 (71.2) 1,084 (28.8) 0.035"
Female 3,582 (73.5) 1,386 (26.5)

Age (yrs) 40-49 2,025 (87.0) 291 (13.0) <0.001*
50 - 59 1,765 (75.2) 593 (24.8)
60 - 69 1,409 (68.7) 686 (31.3)
=70 1,097 (56.4) 900 (43.6)

Income status Low 1,386 (65.6) 770 (34.4) <0.001*
Middle - low 1,568 (71.2) 664 (28.8)
Middle - high 1,650 (75.2) 547 (24.8)
High 1,692 (77.8) 489 (22.2)

Education < Primary school 1,275 (56.8) 1,048 (43.2) <0.001*
Middle school 713 (65.4) 380 (34.6)
High school 1,963 (77.0) 598 (23.0)
= College 2,110 (85.7) 351 (14.3)

Hypertension No 4,597 (76.3) 1,448 (23.7) <0.001°
Yes 1,699 (63.9) 1.022 (36.1)

Stroke No 6,218 (73.2) 2,352 (26.8) <0.001*
Yes 78 (41.4) 118 (58.6)

Myocardial infarction ~ No 6,232 (72.8) 2,412 (27.2) <0.001*
Yes 64 (51.9) 58 (48.1)

Angina pectoris No 6, 184 (72.7) 2, 394 (27.3) 0.021°
Yes 112 (64.6) 76 (35.4)

Cardiovascular disease No 4,498 (76.8) 1, 373 (23.2) <0.001*
Yes 1,798 (63.4) 1,097 (36.6)

Diabetes No 5,614 (73.9) 2, 028 (26.1) <0.001°
Yes 682 (62.8) 442 (37.2)

Hypercholesterolemia ~ No 4,549 (72.8) 1,768 (27.2) 0.430%
Yes 1,747 (71.9) 702 (28.1)

Body weight Underweight 142 (66.1) 77 (33.9) 0.113*
Nomal 4,543 (72.9) 1,738 (27.1)
Obesity 1,611 (72.1) 655 (27.9)

Drinking experience No 3,096 (70.3) 1,369 (29.7) <0.001*
Yes 3,200 (74.8) 1,101 (25.2)

Smoking experience No 5,355 (73.9) 1,982 (26.1) <0.001°
Yes 941 (65.0) 488 (35.0)

Frequency of tooth brushing (Mean =+ SE) 2.65 + 0.02 2.28 +0.03 <0.001”

Number of oral hygiene product (Mean + SE) 0.81 £ 0.02 0.54 + 0.02 <0.001°

by complex sample chi-square test
"by complex sample general linear model

https://doi.org/10.13065/jksdh.20210074



HACHARIS| 40 WHE Hopy| 2H
o7 EHL Y, AESE WS4E 1Y, HER AIZAM, JAE, Al dsia) o

BVY8E AR8TNolA EAIR 02 frolgt 2tol7} QI ZUTHp<0.001). To7] =2 40-4941(2. 5%)EE} 70*1] o/ (2. 4%)01]*1, LETE

21(6.7%) =0t 51918 (15.49%) 0114, thE01 33 7%)&&3% 5H20.0%)°lM BTt Topr] 2 HEF

n9_n

Al %(17 20%), A TA A2H16.4%), F(16.2%),
o] Q= AR (14.29)0l1A] BT, 2144 314+(2.133])2¢

Table 4. Speaking difficulty according to characteristics of subject

61008l B5lek T 2] e 857490l 9
FAIEEAGIT A AR OATA)NA M&’iEkTable o,

Characteristics Division Speaking difficulty
No Yes p

Gender Male 3,364 (89.0) 434 (11.0) 0.080"
Female 4,447 (90.3) 521 ( 9.7)

Age (yrs) 40-49 2,255 (97.5) 61( 2.5 <0.001°
50 - 59 2,183 (92.9) 175 (7.1
60 - 69 1,817 (87.1) 278 (12.9)
=70 1,556 (79.6) 441 (20.4)

Income status Low 1,807 (84.6) 349 (15.4) <0.001*
Middle - low 1,968 (88.9) 264 (11.1)
Middle - high 2,011 (92.0) 186 ( 8.0)
High 2,025 (93.3) 156 ( 6.7)

Education < Primary school 1,824 (80.0) 499 (20.0) <0.001*
Middle school 949 (87.2) 44 (12.8)
High school 2,391 (93.9) 170 (6.1
= College 2,369 (96.3) 92( 3.7)

Hypertension No 5,554 (92.3) 491 ( 7.7) <0.001*
Yes 2,257 (83.9) 464 (16.1)

Stroke No 7,675 (90.2) 895 (9.8 <0.001*
Yes 136 (71.4) 60 (28.6)

Myocardial infarction ~ No 7, 712 (89.9) 932 (10.1) 0.007*
Yes 99 (81.7) 23 (18.3)

Angina pectoris No 7,657 (89.9) 921 (10.1) 0.003°
Yes 154 (82.8) 34 (17.2)

Cardiovascular disease ~ No 5,413 (92.7) 458 (7.3 <0.001*
Yes 2,398 (83.6) 497 (16.4)

Diabetes No 6,880 (90.6) 762 ( 9.4) <0.001*
Yes 931 (83.8) 193 (16.2)

Hypercholesterolemia ~ No 5,627 (90.1) 690 ( 9.9) 0.142*
Yes 2,184 (88.9) 265 (11.1)

Body weight Underweight 182 (86.1) 37(13.9) 0.166"
Nomal 5,620 (90.0) 661 (10.0)
Obesity 2,009 (89.3) 257 (10.7)

Drinking experience No 3,804 (88.2) 571 (11.8) <0.001*
Yes 3,917 (91.4) 384 ( 8.6)

Smoking experience No 6,587 (90.5) 750 ( 9.5) <0.001*
Yes 1,224 (85.8) 205 (14.2)

Frequency of tooth brushing (Mean =+ SE) 2.59 +0.02 213 +0.04 <0.001”

Number of oral hygiene product (Mean + SE) 0.77 + 0.02 0.47 + 0.03 <0.001°

by complex sample chi-square test
"by complex sample general linear model

https://doi.org/10.13065/jksdh.20210074



758 + J Korean Soc Dent Hyg 2021;21(6):751-61

u e e |
5. CHEZ EMoj| W et et 12473 Mele| gkl
<Table 5>t A7 ThAIe] UNFA SAT HETA 919291 D FHAYe) W42 FAMNSE Telsholn BYEE DAE Ao 57
4o qof3t Fup} ekt M4 HF SAMSR ALESto] AT A8 7471 5A80] TS E1G Aol
TAIVSAGS Ao, £ESF, DE4F, HEF, EHI, HET 34, TYAYEEAS N0 EAR O ol Ak HlEigln
(p<0.05), W E 0] = ARFE Sl Aol ulsh 7375 Alsto] WAYE 7Hs o] 23930 71 Liehaet.
AL B Ao, AS4E, DESE, HUEF, SN, 04 04, TRIWEENGNSet EARCE fold Ak FlEgln

E30] Q= A2 Qe At Blsh #2F &) WA 7hs/d o] 2.324uH =] WreRstTh

IS 71s/d0] 1.9688H =7 Lebstth

Table 5. Multivariate analysis of the relationship between the types of cardiovascular disease and oral health status

Characteristics Division Limited oral functi(3n Mastication difﬁcul*ty Speaking difﬁculty
OR(95% CI) p OR(95% CI) p OR(95% CI) P
Age (yrs) 40-49 0.318 (0.252-0.401) <0.001  0.339(0.269-0.427) <0.001  0.206 (0.143-0.298) <0.001
50-59 0.588 (0.486 - 0.711) 0.617 (0.513-0.742) 0.464 (0.348 - 0.618)
60 - 69 0.664 (0.562 - 0.784) 0.693 (0.587 - 0.819) 0.680 (0.545 - 0.848)
=70 1.000 1.000 1.000
Income status Low 1407 (1.194-1.658) <0.001  1.384(1.172-1.634) 0.001  1.871(1.419-2.466) <0.001
Middle - low 1.211 (1.023 - 1.434) 1.184 (0.996 - 1.409) 1474 (1.107 - 1.964)
Middle - high 1.044 (0.878 - 1.241) 1.062 (0.892 - 1.265) 1.089 (0.829 - 1.432)
High 1.000 1.000 1.000
Education < Primary school 2277 (1.872-2.769) <0.001  2.172(1.787-2.640) <0.001  2.197 (1.558-3.097) <0.001
Middle school 2.010 (1.627 - 2.484) 1.946 (1.573 - 2.407) 1.848 (1.282 - 2.665)
High school 1.459 (1.230 - 1.730) 1456 (1.226 - 1.727) 1.211 (0.896 - 1.636)
= College 1.000 1.000 1.000
Hypertension No 1.000 0.756 1.000 0.572 1.000 0.025
Yes 1.022 (0.889 - 1.176) 1.042 (0.903 - 1.203) 1.233 (1.027 - 1.481)
Stroke No 1.000 <0.001 1.000 <0.001 1.000 0.001
Yes 2.393 (1.682 - 3.403) 2.324 (1.641 - 3.292) 1.968 (1.299 - 2.980)
Myocardial No 1.000 0.080 1.000 0.050 1.000 0.769
infarction Yes 1.502 (0952 - 2.369) 1.568 (1.001 - 2.456) 1.083 (0.618 - 1.917)
Angina pectoris No 1.000 0.237 1.000 0.384 1.000 0.778
Yes 0.819 (0.588 - 1.141) 0.863 (0.620 - 1.203) 1.063 (0.693 - 1.631)
Diabetes No 1.000 0.548 1.000 0.585 1.000 0.656
Yes 1.057 (0.882 - 1.266) 1.052 (0.877 - 1.261) 1.052 (0.840 - 1.319)
Drinking experience No 1.000 0.465 1.000 0.559 1.000 0.251
Yes 0.956 (0.847 - 1.079) 0.964 (0.851 - 1.091) 0.896 (0.743 - 1.081)
Smoking experience No 1.000 <0.001 1.000 <0.001 1.000 <0.001
Yes 1.740 (1.480 - 2.045) 1.734 (1.472 - 2.043) 1.939 (1.537 - 2.446)
Frequency of tooth brushing 0.868 (0.821-0.919) <0.001  0.873(0.824-0.924) <0.001  0.865(0.789-0.947)  0.002
Number of oral hygiene product 0.900 (0.838-0.966) 0.004  0.911(0.848-0.978) 0.011  0.936(0.829-1.056)  0.282

"by complex sample logistic regression
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