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ABSTRACT

Objectives: To analyze the association between sleep duration and the number of remaining
teeth in people aged 65 years or older in order to provide basic data for improving sleep quality
and developing oral health programs for teeth maintenance. Methods: The raw data for the
analysis were obtained from the sixth Korean National Health and Nutrition Examination
Survey (KNHANES) dataset, conducted between 2013 and 2015. The 4,340 subjects included in
the study underwent oral examinations and then proceeded to answer related questions. The
collected data were analyzed using SPSS (ver 23.0) program via composite samples, with the
calculations for mean, standard deviation, chi-square test, and logistic return analysis being
performed. Results: An analysis of the effect of sleep duration on the number of remaining
teeth among people aged >65 years old showed that if the confounding variables were not
corrected for, the risk of having less than 9 hours of sleep was 1.40 times higher (95% ClI: 1.06-
1.86). However, this was not statistically significant in models that corrected for gender, age, and
other confounding variables (p>0.05). Conclusions: The association between sleep duration
among the elderly with their number of remaining teeth was confirmed. Therefore, measures to
improve sleep quality and oral care practices to maintain the remaining teeth in people over 65
years old should be developed.
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Uehgou thE: o delxts 7-8A11H48.790)0] 7| UERom, SAA 02 -§olstirhp<0.001). 7h4
Solife BE Zox] SHARF6AIZE ol HeA| LR AL, A543 5H51.3%)0llA 7H =] Lrebstor
FARORE RoletATHp<0.05). BAIEE-2 Shrtel oF sttt B 6AIRE ofslollA] = A Uebtay, oF gkt
(51.79%)7} 2HeH48.0%) Br=7| Ltekskom, FA14 0 2 §olstAthp<0.05). 75 Hloll A= S = 1t
715 57 Q) B SHARZEARE ok FEA| eI, £ 1R1(57.8%)0] 715 57 1=R1(48.3%) Tt
| Ueskon], §A12.0 2 Fol5iHp<0.001). AEIAES AA| =rle it o] 7le 7 BE
AZE6AIRY ofs7 kA UEltaL, ABRIAE Ho] 7l w(56.5%)°] AA| 77l wH48.7%) Bk A Ut
Eitor, A4 0 2 Qola13ItHp<0.001)<Table 1.

2. k™ EMo|| [I}2 8= x|o} &

ogAke] Lutby EXdol| wh2 A& x|o} =5 B At AA7dollA] 656941(66.0%)2F 70-7441(53.290)1=
BZ x]o} 4= 2071 o|Ao] = A LR, 75-7941(58.6%)2F 801 ©14H(73.1%) AZE X]ok4=207] n|7to] &=
Al Jelgon, B4 0 2 o519t p<0.001). -84ol|A 2= o]aH53.0%)= 1= X|o} 4= 207 m|5t
o] = A LRt ot FE(55.8%), 11E(59.5%), ThE 0V/d{70.4%)0ll A= T 2ok 4= 207H o/do] =] Lt

Table 1. Sleep duration according to general characteristics Unit:N(%)
_ Sleep duration(hour)
Characteristics = P = == Total Y()
Gender
Male 749(43.8) 775(46.0) 175(10.2)  1,699(100.0) 21.072
Female 1,222(54.8) 774(34.9) 223(10.3)  2,219(100.0) (<0.001)
Age
6569 640(47.1) 597(44.9) 105(7.9)  1,342(100.0) 7.680
70-74 645(55.1) 428(36.5) 104(8.3)  1,177(100.0) (<0.001)
7579 433(49.6) 346(39.0) 100(11.4) 879(100.0)
=80 253(48.5) 178(33.9) 89(17.6) 520(100.0)
Education
< Elementary 1,215(52.3) 837(36.3) 266(11.4)  2,318(100.0) 5.513
Middle school 234(47.1) 225(43.8) 44(9.1) 503(100.0) (<0.001)
High school 294(48.4) 269(44.4) 42(7.1) 605(100.0)
= College 143(46.3) 146(48.7) 14(5.0) 303(100.0)
Household income
Low 962(51.3) 681(36.7) 218(12.0)  1,861(100.0) 2.712
Low-middle 512(49.9) 444(41.1) 1019.0)  1,057(100.0) (0.013)
High-middle 288(48.8) 240(42.8) 49(8.4) 577(100.0)
High 194(46.7) 173(45.2) 29(8.1) 396(100.0)
Economic activity
Yes 574(48.0) 512(43.5) 109(8.5)  1,195(100.0) 4.905
No 1,315(51.7) 968(37.8) 257(10.6)  2,540(100.0) (0.008)
Family type
Live alone 494(57.8) 276(31.8) 87(10.5) 857(100.0) 12.802

Family cohabitation 1,477(48.3) 1,272(41.5) 311(10.2)  3,060(100.0) (<0.001)
Degree of stress

A slight feeling 1,553(48.7) 1,315(41.4) 312(10.0)  3,180(100.0) 8.384

Alot of feeling 413(56.5) 230(32.0) 84(11.5) 727(100.0) (<0.001)
"by complex samples chi-square test
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U, 514 0.2 RISk p0.001). 77452 3H56.506)01/4 FE Xlof 4 207 meto] A ekt
F5H54.8%), BH54790), HE39%)0A = B 3ok 4 2070 olifo] 7] e, BAZ 02 fofsieict
(<0007} 51544002 2 101420 1kl S et 01715 7 215122
2@ 2ok 42207} o o] 471 efston, £A1 0 2 Solslirkp0.05). AEEA Aol AeA
S 2| Ll 5270400 BE Kok 4 207) ool A Upehd OLp AERAS o] L7l (53296)
oAt B Kok 4: 207 mlsto] 7] Upebgton], £A1%0 2 §oJskickp<0.05)<Table 2>

3. 14Z 2 ELoj| 2 HE *IOH“-

thAte] 717 Tl S0l T B 2Jo} 48 Bl 2, F0H 27 el B2 2] B Aot 4
A OIAH57.19001 207 2900 ek A Uik, 207 717 EH7}Ur Zo] @ 7ok 4220
) BIRHL706)0] 2070 o) 348.39) 0} 7 ek, BAAL0 2 GolsIArkp<0.05). 224 74 7

e 52 7] F= XJo} 4= 2071 o (65.3%)°] 2071 B|TH34.7%) EE} A Uepga, 322k 174 7
73 AYe7} U o] HE o} 4= 2071 B]FH59.0%)0] 207} oAHA1.0%6) BT} A Uepton EAA 0
F2JSIATHp<0.001). BEHo] s FollA FE =)ot 4= 207l 0]/43(53.0%)°] 207H 1|TH47.0%) Hrt =

Table 2. Number of remaining teeth according to general characteristics Unit:N(%)
Characteristics > zlgemammg teet; 5 Total Y()
Gender
Male 830(49.2) 907(50.8) 1,737(100.0) 0.452
Female 1,137(50.4) 1,163(49.6) 2,300(100.0) (0.502)
Age
6569 438(34.0) 879(66.0) 1,317(100.0) 75.070
70-74 551(46.8) 636(53.2) 1,187(100.0) (<0.001)
7579 517(58.6) 395(41.4) 912(100.0)
=80 461(73.1) 160(26.9) 621(100.0)
Education
< Elementary 1,187(53.0) 1,070(47.0) 2,257(100.0) 20.355
Middle school 208(44.2) 274(55.8) 482(100.0) (<0.001)
High school 220(40.5) 352(59.5) 572(100.0)
= College 85(29.6) 211(70.4) 296(100.0)
Household income
Low 1,094(56.5) 865(43.5) 1,959(100.0) 18.372
Low-middle 472(45.2) 600(54.8) 1,072(100.0) (<0.001)
High-middle 245(45.3) 324(54.7) 569(100.0)
High 133(36.1) 259(63.9) 392(100.0)
Economic activity
Yes 523(46.4) 629(53.6) 1,152(100.0) 1.647
No 1,178(48.9) 1,283(51.1) 2,461(100.0) (0.200)
Family type
Live alone 477(54.4) 416(45.6) 893(100.0) 8.624
Family cohabitation 1,487(48.8) 1,652(51.2) 3,139(100.0) (0.003)
Degree of stress
A slight feeling 1,382(47.3) 1,609(52.7) 2,991(100.0) 6.003
A lot of feeling 354(53.2) 330(46.8) 684(100.0) (0.015)

"by complex samples chi-square test
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Al e, G e Follas @ 2|ok 4= 207) n]eH54.19)0] T x|of 4= 2071 o/d45.9%) HErt =
A Uehon] B4 0 & 40519t p<0.05)<Table 3>.

4, £HA|ZH0]| L2 SA= X|O} =

dRte] Ao W2 & Z]ot 5 BAJSH Auf SHAIZE6AITE ofShtol| A @ X|o} 4= 207 o]
73(52.4%)0] A e, HAIZE 7-8A17E ol M e H= XJot 4= 2071 0)/(52.29)0] =A| LFER+O.
STAAZFOAIZF ool A= A E Z]ot 4= 2071 m]9H(56.3%6)0] EA| e om EA1Z 0 2 QoA WA

UrERSHEH(p<0.05)<Table 4.
Table 3. Number of remaining teeth according to health-related characteristics Unit:N(%)
Characteristics = leemammg teet; T Total Y(p)
Subjective health status
Good 325(42.9) 440(57.1) 765(100.0) 5.802
Normal 804(48.8) 907(51.2) 1,711(100.0) (0.003)
Bad 609(51.7) 583(48.3) 1,192(100.0)
Subjective oral health status
Good 215(34.7) 421(65.3) 636(100.0) 54.101
Normal 548(42.8) 785(57.2) 1,333(100.0) (<0.001)
Bad 1,201(59.0) 861(41.0) 2,062(100.0)
Hypertension
No 808(48.6) 882(51.4) 1,690(100.0) 0.005
Yes 943(48.5) 1,054(51.5) 1,997(100.0) (0.942)
Stroke
No 1,606(48.7) 1,798(51.3) 3,404(100.0) 0.441
Yes 133(46.2) 133(53.8) 266(100.0) (0.507)
Myocardial infarction
No 1,696(48.8) 1,873(51.2) 3,569(100.0) 2.557
Yes 43(39.6) 57(60.4) 100(100.0) (0.110)
Anginapectoris
No 1,642(48.5) 1,822(51.5) 3,464(100.0) 0.013
Yes 96(48.1) 108(51.9) 204(100.0) (0.909)
Diabetes mellitus
No 1,352(47.0) 1,561(53.0) 2,913(100.0) 8.314
Yes 394(54.1) 373(45.9) 767(100.0) (0.004)
Depression
No 1,651(48.9) 1,790(51.1) 3,441(100.0) 3.768
Yes 83(41.2) 140(58.8) 223(100.0) (0.053)
"by complex samples chi-square test
Table 4. Number of remaining teeth according to sleep duration Unit:N(%)
Characteristics = ORemalnlng teethz 5 Total Y(©)
Sleep duration(hour)
<6 857(47.6) 987(52.4) 1,844(100.0) 3.507
7-8 675(47.8) 783(52.2) 1,458(100.0) (0.030)
=9 204(56.3) 166(43.7) 370(100.0)

*by complex samples chi-square test
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Table 5. Odds ratio for association between sleep duration and remaining teeth

Characteristics Model 1 Model 2 Model 3

OR 95% CI OR 95% CI OR 95% CI
Sleep duration(hour)
7-8 1.000 1.000 1.000
<6 0.990 0.843-1.163 0.950 0.082-1.125 0.932 0.783-1.110
=9 1.405 1.061-1.860 1.174 0.874-1.577 1.091 0.785-1.516

OR: Odds ratio, 95% CI: 95% Confidence interval

Model 1: Unadjusted model, Model 2: Adjusted by sex and age, Model 3: Adjusted by sex, age,
education, household income, family type, degree of stress, subjective health status, subjective oral
health status and diabetes mellitus
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