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Abstract The purpose of this study was to examine the mediating effect of stress on the relationship
between oral health behaviors and health-related quality of life (HRQOL) in the elderly. We analyzed
8148 subjects aged 65 or older who participated in the Korea National Health and Nutrition
Examination Survey (2010-2015). All individuals were asked about their socioeconomic history, general
health, and oral health behaviors (the frequency of tooth brushing, regular dental check-ups, and use
of interdental cleaners). In the results, HRQOL was low in the elderly from a low socioeconomic class,
or with diabetes mellitus, hypertension, or poor oral health behaviors. A partial mediating effect from
stress was confirmed on the relationship between oral health behaviors and HRQOL. In conclusion,
HRQOL was associated with oral health behaviors, with a mediating effect from stress. Therefore, it is
necessary that a convergence health promotion program should be planned with an oral health

education program and a stress management program for the elderly.
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Table 1. Quality of life according to Sociodemographic Status, General Health and Lifestyles

Mobility Self-care Usual activity Pain/discomfort Anxiety/depression
Variables No Any No Any No Any No Any No Any
problem | problem | problem |problem | problem | problem | problem | problem problem problem

Total 4825(57.5)| 3323(42.5)| 7053(85.8)| 1098(14.2] 6033(73.2)] 2112(26.8) | 4897(59.6)| 3249(40.4)| 6669(81.7) | 1474(18.3)
Sex

Male 2486(69.8)| 1023(30.2)| 3190(90.4)] 320(9.6)| 2885(81.7)] 625(18.3) | 2480(70.6)| 1029(29.4)| 3051(86.8) 457(13.2)
Female 2339(23.7)| 2300(51.3)| 3863(82.5)| 778(17.5)| 3148(67.1) 487(32.9) | 2417(51.9)| 2220(48.1)| 3618(78.2) | 1017(21.8)
¥ (p value) 358.3 (£.001) 101.6 (£.001) 215.7 (£.001) 287.6 (£.001) 97.8 (€.001)

Age

65-74 3511(64.5)| 1858(35.5)| 4843(89.9) 527(10.1)| 4225(78.7)| 143(21.3) | 3345(62.1)| 024(37.9)| 4413(81.8) | 954(18.2)
=75 1314(45.9)| 1465(54.1)| 2210(79.0)| 571(21.0)| 1808(64.0)[ 969(36.0) | 1552(55.6)| 225(44.4) | 2256(81.6) | 520(18.4)
¥ (p value) 271.9 (£.001) 188.4 (.001) 211.5 (£.001) 33.1 (€.001) 0.04 (.861)
Education

{12years 3371(52.0)| 942(48.0) | 5328(83.8)| 987(16.2)| 4414(69.4)| 895(30.6) | 3552(56.0)| 758(44.6) | 5052(80.1) | 1256(19.9)
>12years 1454(78.8)| 381(21.2) | 1725(93.8)| 111(6.2)| 1619(88.0)| 217(12.0) | 1345(73.8)| 491(26.2)| 1617(88.2) 218(11.8)
¥ (p value) 385.4 (€.00D) 108.7 (£.001) 233.7 (€.001) 173.8 (£.001) 57.9 (£.001)
Income

Lowest 1021(49.9)| 996(50.1) | 1679(82.3) 340(1707)| 1369(67.5)[ 648(32.5) | 1094(55.1)| 922(44.9)| 1542(76.9) | 473(23.1)
Low 1159(54.4)| 876(45.6) | 1742(84.9) 293(15.1)| 1458(71.1)[ 576(28.9) | 1169(56.1)| 863(43.9)| 1645(80.2) | 389(19.8)
High 1245(59.5)| 785(40.5) | 1786(87.4)| 247(12.6)| 1543(74.5)| 488(25.5) | 1261(61.8)| 772(38.2)| 1696(83.2) | 335(16.8)
Highest 1352(66.7)| 634(33.3) | 1781(89.0) 204(11.0)| 1604(79.7)] 379(20.3) | 1321(65.5)| 664(34.5)| 1717(86.5) | 266(13.5)
X (p value) 129.5 (£.001) 42.3 (<.001) 82.6 (£.001) 59.9 (.01 67.9 (K.001)
Smoking
Low 4271(56.8) |3014(43.2) |6301(85.7) |986(14.3) [5357(72.7) | 1924(27.3) [4326(58.7) [2956(41.3) | 5937(91.3) | 1342(18.7)
High 554(63.1) | 309(36.9) |752(86.4) |112(13.6) | 676(77.7) | 188(22.3) |571(67.4) | 293(32.6) | 732(85.6) 132(14.4)
X (p value) 12.4 (<.001) 0.3 (<.001) 9.7 (<.001) 23.8 (€.001) 9.4 (<.001)
Drinking

Low 2002(55.9) [1461(44.1) |2976(85.6) |490(14.4) |2525(72.0) | 938(28.0) |1991(56.8) [1470(43.2) | 2799(81.0) | 662(19.0)
High 1581(68.4) | 690(31.6) [2066(90.6) | 205(9.4) [1861(81.9) | 409(18.1) [1564(69.1) | 707(30.9) | 1941(85.0) | 330(15.0)
¥ (p value) 90.5 (£.001) 32.0 (<.001) 73.6 (<.001) 87.4 (€.001) 15.0 (€.001)
Diabetes

No 3989(58.9) 2573(41.1)| 5752(87.1)| 811(12.9)| 4933(74.4) 626(25.6) | 4002(60.7)| 2557(39.3)| 5373(81.8) | 1184(18.2)
Yes 836(51.5)| 750(48.5) | 1301(80.5)| 287(19.5)| 1100(68.3)| 486(31.7) | 895(55.4) | 692(44.6) | 1296(81.5) 290(18.5)
X (p value) 29.3 (£.001) 46.4 (<.001) 24.1 (€<.001) 14.7 (<.001) 0.08 (.821)
Hypertension

No 2406(62.0)[ 342(38.0) | 3307(87.2) 440(12.8)| 2890(76.2)| 853(23.8) | 2362(62.4)| 1382(37.6)| 31.4(82.6) | 639(17.4)
Yes 2419(53.6)| 981(46.4) | 3746(84.6) 658(15.4)| 3143(70.7)| 1259(29.3) | 2535(57.3)| 1867(42.7)| 3565(81.0) | 835(19.0)
X (p value) 58.9 (€.001) 11.8 (K.01) 31.1 (<.001) 28.7 (<.001) 3.6 (.821)

Stress

High 6981(41.1)| 911(58.9) | 1227(75.5)| 382(24.5)| 946(58.3)| 660(41.7) | 701(43.2) | 908(56.8) | 958(60.0) 649(40.0)
Low 4062(62.1)| 2330(37.9)| 5721(89.0)| 674(11.0)| 5006(77.7)| 388(22.3) | 4124(64.3)| 2269(35.7)| 5597(87.4) | 796(12.6)

¥ (p value)

136.2 (£.001)

2025 (€.001)

253.2 (€.001)

241.6 (€.001)

653.2 (£.001)

Values are presented as unweighted numbers (weighted %)

p-value obtained from chi-square statistics
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Table 2. Quality of life and Stress according to Oral Health Behaviors

Regular dental check-up Frequency of tooth brushing Use of Interdental cleaner
Variables
No Yes (3times >3times No Yes
EQ-5D index
Low 3873(59.2) 652(48.1) 3279(59.8) 2294(40.2) 4024(58.4) 519(49.8)
High 2800(40.8) 740(51.9) 2294(40.2) 1260(48.1) 3006(41.6) 548(50.2)
¥ (p value) 57.6(€.001) 43.9(.001) 26.3(£.001)
Mobility
No problem 3834(55.5) 971(67.2) 3163(54.9) 1662(63.2) 4069(55.8) 756(69.2)
Any problem 2885(44.5) 426(32.8) 2447(45.1) 876(36.8) 3011(44.2) 312(30.8)
¥ (p value) 57.6(£.001) 49.4 (<.001) 63.9(.001)
Self-care
No problem 5748(84.9) 1277(90.3) 4801(85.1) 2252(87.4) 6080(85.1) 973(91.0)
Any problem 972(15.1) 12209.7) 811(14.9) 287(12.6) 1002(14.9) 96 (9.0)
X (p value) 27.2(£.001) 7.3(£.05) 25.3(€.001)
Usual  activity
No problem 4854(71.4) 1155(82.1) 4044(71.6) 1989(76.7) 5151(72.0) 882(81.8)
Any problem 1860(28.6) 244(17.9) 1563(28.4) 549(23.3) 1925(28.0) 187(18.2)
X (p value) 66.8(€.001) 22.8(£.001) 43.2(€.001)
Pain/discomfort
No problem 3937(58.1) 940(67.4) 3294(58.6) 1603(61.9) 5151(72.0) 692(63.9)
Any problem 2778(41.9) 459(32.6) 2314(41.4) 935(38.1) 1925(28.0) 377(36.1)
¥ (p value) 41.0€.001) 7.7(.05) 8.4(<.001)
Anxiety/depression
No problem 5474(81.6) 1167(82.3) 4541(81.1) 2128(83.2) 5786(81.7) 883(82.2)
Any problem 1239(18.4) 231(17.7) 1065(18.9) 409(16.8) 1288(18.3) 186(17.8)
X (p value) 0.40(.596) 5.11(.052) 0.18(.707)
Stress
High 1419(21.4) 225(16.8) 1203(21.8) 445(17.9) 1419(21.4) 225(16.8)
Low 5317(78.6) 1191(83.2) 4402(78.2) 2134(82.1) 5317(78.6) 1191(83.2)
¥ (p value) 14.5(¢.01) 16.7(€.01) 280.6(€.001)

Values are presented as unweighted numbers (weighted %) p-value obtained from chi-square statistics
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Table 3. Mediating effect of Stress on Relationship between Oral health Behaviors and EQ-5D

Variables Coefficient(8) SE T(p-value) 95%  BCCI
LLCI ULCI
Oral Health Behaviors -) Stress
Regular Dental Check-up(RDC) -)stress -.0057 .0092 -.614 -.2401 0120
The Frequency of Toothbrushing(FT) -)stress .0184 .0083 2.22%* .0021 .0347
Use of Interdental cleaner(Ul) -) stress -.0323 .0329 -2.66 -.0562 -.0085
Stress-)HRQol
Stress—)EQ-5D index -.0190 .0020 =11.22%* -.0230 -.0160
Stress-ymobility -.0371 .0027 -13.55%** -.0423 -.3160
Stress-yself care -.0190 .0020 -11.18** -.0230 -.0161
Stress-yusual activity -.0460 .0031 -18.76*** -.5001 -.0410
Stress-)pain/discomfort -.0901 .0040 -24.96** -.0970 -.8301
Stress-yanxiety/depression -.1300 .0031 -50.35** -.1351 -.1250
Oral Health Behaviors -» EQ-5D(Direct effect, Indirect effect)
RDC -)» EQ-5D index Direct effect .0063 0014 4417 .0035 .0091
Indirect effect -.0001 .0002 -.0006 .0003
RDC -> mobility Direct effect -.0206 .0046 -4.51% -.0300 -.0173
Indirect effect .0002 .0003 -.0004 .0009
RDC -) self care Direct effect -.0117 .0029 -4.01** -.0173 -.0060
Indirect effect .0010 .0002 -.0002 .0051
RDC -) usual activity Direct effect -.0182 .0040 -4 .45%* -.0262 -.0102
Indirect effect .0030 .0040 -.0006 .0011
RDC -) pain/discomfort Direct effect -.0069 .0060 -1.14 -.0190 .0051
Indirect effect .0005 .0008 -.0010 .0021
RDC-) anxiety/depression Direct effect -.0061 .0043 1.41%* -.0145 -.0024
Indirect effect .0007 .0012 -.0016 .0030
FT -) EQ-5D index Direct effect .0099 .0013 7.65%** .0074 0124
Indirect effect .0005 .0602 .0001 .0009
FT -) mobility Direct effect -.0356 .0040 -8.66™** -.0044 -.0276
Indirect effect -.0007 .0003 -.0013 -.0001
FT -) self care Direct effect -.0089 .0026 -3.39** -.0140 -.0040
Indirect effect -.0004 .0002 -.0007 .0000
FT -) usual activity Direct effect -.0203 .0037 -5.50™* -.0280 -.0130
Indirect effect -.0008 .0004 -.0020 -.0001
FT -) pain/discomfort Direct effect -.0233 .0054 -4.20%* -.0339 -.0126
Indirect effect -.0020 .0007 -.0031 -.0002
FT -) anxiety/depression Direct effect -.0017 .0039 -3.41™ -.0209 -.0056
Indirect effect -.0024 0011 -.0046 -.0003
UI -) EQ-5D index Direct effect .0120 .0020 5.91 .0080 .0160
Indirect effect -.0010 0004 -.0017 -.0003
UI -)» mobility Direct effect -.0469 .0064 ~7.28%* -.0596 -.0343
Indirect effect .0015 .0006 .0004 .0026
Ul -) self care Direct effect -.0156 .0042 -3.69™** -.0239 -.0073
Indirect effect .0009 .0003 .0003 .0016
Ul -) usual activity Direct effect -.0308 .0058 -5.29%%* -.0422 -.0194
Indirect effect .0019 .0007 .0006 .0032
Ul -) pain/discomfort Direct effect -.0195 .0082 -2.37* -.0356 -.0034
Indirect effect .0033 .0012 .0010 .0057
Ul -) anxiety/depression Direct effect -.0095 .0059 -1.63 -.0210 -.0019
Indirect effect .0046 .0017 .0014 .0078

RDC : Regular Dental Check-up FT : The Frequency of Toothbrushing UI : Use of Interdental cleaner
BCCI=Bias Corrected Confidence Interval  b: unstandardized coefficients. *P<0.05 **p{.01  ***p<.001
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