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ABSTRACT

Objectives: This study aimed to investigate the effect of the oral health status on risk factors for obstructive sleep apnea (OSA)
using data from the 2019 National Health and Nutrition Examination Survey. Methods: Of a total of 2,422 persons, 1,295 and
1,127 were categorized into the control group (CG) and OSA risk group (OSARG), respectively. The effect of the oral health
status on OSA risk factors was presented in Model 1 by performing a complex sample linear regression analysis. Results: Our
findings showed that OSA risk factors decreased by 0.075 points when there were no speaking problems with demographic
characteristics adjusted. In addition, when systemic diseases were adjusted for, OSA risk factors decreased to 0.074 points
(p<0.05). Conclusions: Therefore, in order to reduce oral problems that affect OSA risk factors, dentists and dental hygienists
should seek accurate recognition of OSA and effective oral care methods.
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£ HRItH4-6]. webA] Zzolet o]l £ F F2gS FRIsh 542 Qs 49 0SAQ] I IALR Q1AIsto] OSAS] gt AL}
A 271 WHo] F28 Zlo|th
OSA9] X9l S35 = 7Is}7] ffaial= ZiHA Q1 ZiALel B Bl Al 7o) Qlok. 4] ZAAPHRI Stk tiFi Al 2o
A o] o2 AA A7 5 HIFZ L] ojRel vizivl vt Y, Bl7te] 85, HISA v, 7|EH vt B9 59 k= °lH1°‘%V40ﬂ*1 o]
FoRict. &3t stof SE|9F iRl 6] 7], wal F2 AN, 718 AxA] E4 52 2ol o] ol x|H AlFat A%, =, HlTh Al
527189 °h4*>ﬂ*1 o|FojZIt}. 1 9] ekt B ol tigh 7] 52 floflA] AFE Mol =5 ez 22 A= OSAC] thgh 2Tk o
Fato] Y72 Ff o] oL & 4= ATH1,2,4-6].

2] 8 TS Al Ftof|As Exte] FE Eslo] AASH AR 0 2 3715 Bof YolFe A4/ P& (Continuous positive airway pressure,
o5} CPAP)E A5HA|Rt H-go] a17to| 1t $hate] -3 =7} ot 2|5 a7} SeH7]. o|r|lFatollA] Aldohs B2 %) 15 dis
(Uvulopalatopharyngoplasty)2 7-7HH =2} Htigh 74, A7 ARE 2 AR & AT A7l AAH-s Sooto 47| =5 st
© 08 7] TH XY dFES W Y=ol Exfsith8]. X|TelM= e Rl I} Bl ARl X & Wio] ot AlE Aolu 1
Al A9 ”4?1101] 2] ZopA U ATk Pt I =0 0SA #Ajet 255 22 Algh o] OSA EHAkR1 7392k CPAPO|U 4=
A X85 AT 4 gAY AP ol2igh 25 ARSh= 9ol vl 421 Aol A3 (American sleep disorders association)oll A 7
2 ZPXl = A8she 22 Y2 oz STl
T W 218 F stef A7 olF x| (Mandibular advanced device, ©Js MAD)& =9} F-5-50] OSA 2212 ¢ |2 /J5-E0]
70~80%E P31 -G A 51~88%% PHe- Tkl B QITHI0-12]. MADE 7R AR A] 12180 skt &/ 3l s 7}
Sro] glon g x|utojate] AkE ]zt W @b, 0SAS] 85 24 9 MAD w52 9J5H x| AJALe] 214291 w27t - e st} whebA]
OSAQ] 0k} 2] 2o tifsto] 2]} G o] mli>- 525k, x| 2holAfet x| 2o A= Thefet 717 U AR 312 53l OSAS =710l 'E2dst

oo 22
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o Wale 5 A5} olfofd 5158 wefolo @ Aolck A1) 0500 S 7954 Bl 72 0509 S 2 7 2y
Ao} TRt 77 U K] 0] S SIS in vitro AI0-14P7} RO 2 OSA 91l L T 77 117 elS B A

21e] glck e o] ti2 2 of ol FREAS A12E BT 21 Fmsich, e 2 ol 05A SIIAt ol o
e 24 7175 e of et 77 117 Aol SA4S SRIskaL, 774 717 ezt 0SA $RE9IAlel A ke Blstuat gt o) 5
3jo] OSA Hllelatol Fake = 74 217 e 221 TelollA] Hzto) ofdto] F23he el et 7| zA2 2 A Bs A} S,

rE ﬂll

B oAqe SRAFAYYFALE AI87] 1APA =R 20199 A& S ARESH = S
2] Alo)9l9l3] 5918 wokrh2 018-01-03-C-A) TRIAGIGRANS] MA] FE-2 7H SRIZRAL AR ZAL 247 AR FURALR ]
20|z Qlct. 26 F3t FEE 2EH S AFESIo] Al &, 551, FE (YR 8, ol E) & 7|E 0 R 25 E2 SSlotal, WY
Hlg, 7h Uo], 191 7H & S WA Z3} 7120 & AR2SIITE 20199 RAFHAIARS 10,8599 0 & A7k ARZAL HX ZA} o
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QA 4OH9AT, SOA-59AT, ‘GOM64A 2 FEBI0, AT 7|23 | 202, W8 25 n|gF, RSk, S5, WS, o
o, ‘Ofst ol 0 2 REIICE £ 54 GF, FoF, B, W OR TR FARF oi YA WY R PRI,
AT of i A WA 0 2 Ttk

2) A7) 2 gl

T, VAN RS, HEF, ADANF EE BAF, e, 223, Uel27] Hg, FI5Y, F0l9, 0SAE QA WS of i Sel)
9ick. vE fHo] R 12 |02 AUYA|47H 185 ke/m? IR AL, 24 02 AATA|47H185 kg/m? o), 23 kel Tl
A, 32 HRh ARAR YA} 23 kgl o1, 25 kgl BRIR] AR, 4% 16874 HlRkO 2 ARRAI 47425 kgm? o), 30 kg o
w1 A134, 5t 26| B]gko. 2 AATAI47H 30 ke/m? o1, 35 kgl TRl AR, 62 38 HIREO 2 AR} 35 kgl oAl ALk
oz TEagt

3) 7% 2% e

A2 2 o]Hol 2|5 Bk o HIST, 7] BAIR B ] BRI £84F RAP} 98-S olulich BeIolx) 77 27 el
94 X 4, ot YA 7FROIX] BRE 4, Shot TN 7FRIX] ATl 4, ot BER el Slot BAS el ot X2 BR, 5

OSA+= TH40A] o3-S tido2 A7) 12hd=(2019)01 Al E=U=I AT 0SA9] YIAQIA} 37HA) = FZolet o2t 41 Bo 50| 54
ApE B ‘ol 9} ‘o] @& FARE| e} 37kA] B gl AR CG (Control group) 22, 37H] - shet= = A2 OSARG (Obstructive
sleep apnea risk group) 2.2 T2, & ALollA= OSARGO] 1,1279°] 3L, CGE= 1,295 ]3]t}

3. A22Y

Ztg.2] 442 IBM SPSS program(ver. 21.0; IBM Corp., Armonk, NY, USA)E 0|-&5}31 o, & 2of| QlojA] FahH4s ks 7t
S| & Folgt Bk 24 (Complex sampling analysis)& 4-85F3ich & 2,422% 5 OSARG 1,127 %} CG 1,2959 ]| w2} 374+
o} Q1L AFSIEH B4, A1 W Aefo] B 1= Complex sample chi-square testS A| 35191 11, T+ 1-8of| wheh 77 747 A= Complex
sample chi-square test?} Complex sample linear regression analysis& AT} 77 747 A7 OSA Y& ARl vja)= JF>
Complex sample linear regression analysis2 A2t Model 10]] AJAJ5F1 L, Model 2= Q1 AF2leH4 E43Z, Model 2:= Model 1°]]
A Aghs BAsto] elsiith. 8,9, 88,999 ‘BE, HIsld, ‘A2 BT AL, B EO| tdAt o= 7S E A 2 W=z A
Alatiom SAIA A7) fole2 0.052 53t

ARZnt

1. Al-Eof| mE £ 3 &2 x}|

Aol 2 F 250 2tolS ERlg At OSA 1A} gl T-goll HIsh OSA YA e TEolA o =& IS Uehd e
& 8RO R 19I7H A HE(63%0) L, T2 2 AIF60%), 24H57.6%), 3/ H=(54.4%), 3 5= (51.2%), AIE(51.1%), ThH50.9%), &
ZHE(504%)TF. 1 Qo= 0SA 1FIAPF gle 2Eol B B2 HIS-S 2RI ATHp<0.01)<Fig. 1>.

2. F 50| L2 1 Af2IsHy E4

OSA Y F A} G0l wh2 Q1L ARSISHA] A4S 8Ho1gH Aut 0SA IFRIAP} Qle 28-2 ojAdo] o Wekal OSA YA} = 15
2 JA4o] o golth. A2 F 1 25 50-59417F 7P BtaL, AEE e F OE BF 7120 o Wolth S £F2 £ OF R 15
i Z91o] 7P Bk, 9] 52 0SA YA} 9ls 152 Middle-high7t, OSA 91& <12} 1= 152 Middleo] 713 tct 7
ALE ojfe F 18 BF HAAP o 2ok, B2 o e T OE B gAlo] o Wolth 855 F 1E 25 g Ik oldo) o Bt
3L, FollA= OSA IR gl 152 HIE<d0], 0SA YA A= 252 100741 ool 7P Bkt A at Sol ek foleh
2o 7} ATHp<0.001)<Table 1>.
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Jeju = Busan

Gyeongsangnam-do 60 Daegu

Gyeongsangbuk-do Incheon

Jeollanam-do Gwangju

Jeollabuk-do Daejeon

Chungcheongnam-do Ulsan

Chungcheongbuk-do Sejong
Gangwon-do Gyeonggi-do

—CG (N=1295) —OSARG (N=1127)

Fig. 1. Differences between the two groups according to administrative divisions (%)

Table 1. Demographic characteristics according to the two groups Unit: N(%)
Characteristics Division N :Cfi 205) (NO Eﬁ%) P
Gender Male 459 (43.0) 522 (55.5) <0.001
Female 836 (57.0) 605 (44.5)
Age (yrs) 40-49 506 (41.1) 435 (42.2) 0.858
50-59 520 (43.4) 447 (42.4)
60 - 64 269 (15.5) 245 (15.5)
Marriage status Single 71(5.2) 51( 4.4) 0.447
Married 1,224 (94.8) 1,076 (95.6)
Education level < Elementary school 4(03) 7(0.5) 0.935
Elementary school 80 ( 5.0) 75( 5.1)
Middle school 118 (73 111 ( 8.3)
High school 495 (38.5) 430 (38.0)
College 200 (15.9) 175 (16.6)
University 309 (25.4) 256 (24.9)
> University 89( 7.5 72( 6.8
Income level Low 226 (16.5) 240 (19.9) 0.200
Low - middle 257 (20.4) 208 (18.7)
Middle 256 (19.7) 232 (21.4)
Middle - high 286 (22.2) 209 (19.0)
High 268 (21.1) 233 (21.0)
Economic activity Employed 911 (73.6) 807 (74.7) 0.550
Unemployed 384 (26.4) 320 (25.3)
Employment type Full - time job 334 (53.8) 306 (60.7) 0.037
Part - time job 339 (46.2) 46 (39.3)
Drinking <1 cup per month 616 (45.0) 503 (41.8) 0.186
= 1 cup per month 676 (55.0) 621 (58.2)
Smoking Not a smoker 44 (60.1) 596 (46.8) <0.001
<100 cigarettes 17( 1.3) 16 ( 1.5)
> 100 cigarettes 431 (38.5) 512 (51.7)

"by complex sample chi-square test
CG; Control group, OSARG; Obstructive sleep apnea risk group
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OSA SRRt 0] T}E 241 A3 AelS B15 A, Osac T o YAIAES, HEF, A0 e WAz, gu, 925, 9
el27] ), E159, Fold B 0SA @A g 15 wIs) OSA AR S 1B B B HIFS Urehigln, Hleke
OSA SIBLIAPH gl 1FE Aol 7Y e B
78 I WA, Uell27] ule, FoI9e Aeleh BE F2olA £.018 Aol 7t AIITHp<0.05)<Table 2>

Table 2. Systemic disease status according to the two groups Unit: N(%)
Variables Division (N :Cf 295) (I\(I) Eﬁ%) D
OSA (have, %) 1(01) 16 ( 1.9) <0.001
High blood pressure (have, %) 240 (17.5) 256 (22.1) 0.011
Dyslipidemia (have, %) 225 (16.1) 255 (22.6) 0.001
Stroke (have, %) 15( 11 21( 2.0) 0.123
Myocardial infarction or angina (have, %) 17 ( 1.8) 25( 2.0) 0.791
Diabetes (have, %) 77 ( 5.9) 106 ( 9.0) 0.013
Depression (have, %) 52 ( 3.6) 76 ( 5.7) 0.030
Allergic rhinitis (have, %) 177 (12.9) 182 (16.2) 0.068
Sinusitis (have, %) 62 ( 4.3) 81( 7.2) 0.010
Otitis media (have, %) 54 ( 3.7) 54( 5.2) 0.091
Obesity (have, %) Underweight 41( 3.4) 26 ( 1.9) <0.001

Normal 565 (43.5) 369 (31.3)

Pre - obesity 295 (22.8) 273 (24.7)

Stage 1 obesity 336 (26.1) 382 (35.5)

Stage 2 obesity 44(3.2) 67 ( 5.7)

Stage 3 obesity 10( 0.9) 9(0.8)

"by complex sample chi-square test
CG; Control group, OSARG; Obstructive sleep apnea risk group

250 02 72 24 Ate

o
OSA 1A} 7] U 77 217 el Belst A3, £ 15 B 42 2H 15 547} 9l o] o Bole 2ol 773 2
A= OSA 18RRI Sk B ol B 9k, 94 73] 4 Utk H71eH Bob] BAk 0SA A7} 9l 18] B %t
Aot 19 71313 QT S 05A F-LAPH g 8ol slet 144 7kBelx] Tl 4 0SA AFIAPH ke 18] o
‘el Aot vl el OSA SRRl gk 2] o b e elol g Hehe £ 1 R Satgich 4o} 212 BRE 09
A7t gl 1Bol O 8 W, Slof 2|2 Bak OSA SIBIAPH gk TBol O itk Aa BRI X5 B, BIoIK] 77 17 4

719} 25}7] EAlol] 2] 5t 2pol 7} QAATH(p<0.05)<Table 3>.

5. 7% 2Z MEf7F OSA 219 Utfoil OjX|= G

7 7175 AE7} OSA 18191l bl 2= oJake Brelst At BAjel] Lg A9, X5 547} Q= T80l I gh 150l 0A 9%
A7} 0121 Z251530h, 3, 817] BAV} 145 0SA SITIRIA} 0,086 ZASIT 217 AISIEHE SA4S BT 42, Be7) BV}
A== OSA YHRIAZ}0.075 Z4sHAAL, FAl ZEk7kA] ShA| BA S 7ﬂ—or0074 FAZNS }9}11]-(p<0 05)<Table 4>.

4o Hr R oM
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Table 3. Oral health status according to the two groups Unit: N(%), Mean=®SD

. L CG OSARG
Variables Division (N =1295) (N =1127) P
Complaints of chewing discomfort Not uncomfortable 1,093 (84.8) 873 (77.3) <0.001
Uncomfortable 199 (15.2) 250 (22.7)
Complaint of tooth pain Not sick 910 (79.9) 744 (74.1) 0.003°
Sick 250 (20.1) 273 (25.9)
Perceived oral health status 228 £0.25 3.37 £0.29 0.016"
Number of caries permanent teeth 0.04 = 0.04 0.04 £ 0.03 0.899"
Chewing problem 3.89 + 0.04 3.64 + 0.05 <0.001"
Speaking problem 4.57 £ 0.03 4.39 +0.03 <0.001"
Number of units required for maxillary fixed artificial dentures 025+ 0.04 0.28 = 0.04 0.549"
Number of units required for mandibular fixed artificial dentures 0.26 = 0.03 0.25 +0.03 0.749"
Maxillary prosthesis condition 0.40 £ 0.03 0.46 £ 0.03 0.190"
Mandibular prosthesis condition 0.46 £ 0.03 0.46 £ 0.03 0.880"
Maxillary treatment required 0.83 = 0.10 0.94 +0.11 0.427°
Mandibular treatment required 0.92 £ 0.09 0.90 £ 0.13 0.872"
"by complex sample chi-square test
"by complex sample linear regression analysis
CG; Control group, OSARG; Obstructive sleep apnea risk group
Table 4. Demographic characteristics according to the two groups
Variables Model 1 Model 2 Model 3
OR (95% CI) P OR (95% CI) D OR (95% CI) P
No chewing discomfort -0.137 0.132 -0.135 0.111 -0.139 0.083
(-0.316 ~ 0.042) (-0.302 ~ 0.031) (-0.297 ~ 0.018)
No tooth pain -0.121 0.029 -0.098 0.064 -0.079 0.142
(-0.229 ~-0.013) (-0.202 ~ 0.006) (0185~ 0.027)
Perceived oral health status -0.006 0.853 -0.016 0.618 -0.019 0.540
(-0.072 ~ 0.060) (-0.078 ~0.047) (-0.079 ~0.041)
Number of caries permanent teeth 0.020 0.539 0.025 0.455 0.020 0.508
(-0.044 ~ 0.084) (-0.041~0.091) (-0.040 ~ 0.080)
Chewing problem -0.004 0.889 -0.011 0.719 -0.011 0.699
(-0.065 ~ 0.056) (-0.071 ~ 0.049) (-0.069 ~ 0.046)
Speaking problem -0.086 0.005 -0.075 0.015 -0.074
(-0.146 ~ 0.027) (-0.135~-0.014) (-0.133 ~-0.015) 0.014
Number of units required for maxillary -0.011 0.657 -0.024 0.326 -0.039 0.106
fixed artificial dentures (-0.058 ~ 0.037) (-0.071~0.024) (-0.086 ~ 0.008)
Number of units required for mandibular -0.017 0.418 -0.021 0.305 -0.017 0.398
fixed artificial dentures (-0.057 ~ 0.024) (-0.062 ~ 0.020) (-0.058 ~ 0.023)
Maxillary prosthesis condition 0.010 0.711 -0.002 0.838 0.001 0.979
(-0.043 ~ 0.063) (-0.023 ~ 0.019) (-0.052 ~ 0.054)
Mandibular prosthesis condition -0.033 0.228 -0.042 0.125 -0.041 0.131
(-0.087 ~ 0.021) (-0.096 ~ 0.012) (-0.094 ~ 0.012)
Maxillary treatment required 0.002 0.868 -0.002 0.838 -0.002 0.814
(-0.019 ~ 0.023) (-0.023 ~ 0.019) (-0.022 ~ 0.017)
Mandibular treatment required -0.011 0.114 -0.013 0.109 -0.012 0.124

(-0.026 ~ 0.003)

(-0.029 ~ 0.003)

(-0.027 ~ 0.003)

"by complex sample linear regression analysis

Model 1: crude model, (R*= 1; 0.023), Model 2: adjusted for demographic characteristics, (R= 1; 0.075), Model 3: adjusted for demographic

characteristics and systemic disease, (R*=1; 0.118)
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OSA°| thet 2184 SAthe x|2te] # 9ol £3tct. X|hejAte} x| 2hojAks 0SAS] 2|82t s 240 So3 gste dysla glonz
ojof| thet =2l Fofet X421 A7t H adict. SHAITh x| TpAl= OSACl thet x| 57} 717 Uiztol| ARt $Hy 2] o 2 o] Fojx|n Tof| u}
2 A% MAD 2|8 a3foll thgt A7} chitEo|tt. o]of] 2 A= 0SA2] et Aulr} opd 2291 7HidQl 0SAL] Y- RIAME: EQl5tod
0 vl FFRRICE 77 717 AFEl S Elstaiat sl AR 2 Aol 0SAS] YFRIAME 7HA| AL gl Bkl OSAS
ke ARk 1.9%0l B35 it o]2]gt k= 0SA &I FZo|ot ul2sh £ FE50] EA27} gl gollw B7otal Ao 9l
A|5H2] S5kl 7PEA| @7)7] i Ziolet Azt wetba] 0SAC] Itk At Bt 1 9 IALR Bfste] BA{gtt OSAC] S5 22 X
Y= A st 4= 915 Aojtk.

£ AT A3} 0SA AR Qe AgollA §9-g she @/ vlFo] =3kt Kashyap S{15]9] T ¢17tol w2, OSA7F gl 2t
9] &2 18%0ll B3t HHH, OSAZ} = EAte] S 35%0] Ut S0 OSA tjx|+&= ggol| thgt 7| oz D* Tz0| Histe}
371 = 25:0] ol gk, YFiEof] oJst A7 WhAL U Rl oJgh 371 ZHd 2Ek, Fll 17] SRlol e 71 =0 S 5717 i EA o] tHle).
uzbA] OSAE 2|53t §lo] Fo] 235k Fiolat & 4= lrt. T3k 2 At Zate} Zho] AagA17]0llA] of ol vlsl F/dollA] F32
OSAZ} Y= L=t o= AlA|2] A% %2 o] 2to] & QI Aojakal B 1 E|QIrH18,19]. OSAE 'gd2] H]5o] S-AlekA|RE of/de] 79
70| =] S1e] A Asto] chgt B9kt 34| g E] 3~6H Sl B als]o] B 7719}k 11 o] $e] of o] thgt OSA o= Tafafiof
S Zto]tH20,21].

r&v

& AollA OSAL] I-IAMF & 789 LU o AR DT, HEF, AN Ee AT, 3=, Lel=r] HIY, FHISY, SOl
P25 HIT T 2 HSS E3lth Ol‘“—i%& 8h= OSAS Y, s A gl H%/\POM ﬂl"é—%i—.}ﬂ?} Akl A eteh22,23]

OSA $afe] Tz £-3lof| A3/ Ato| EFRIo] T 0 2 Exfjsd Hel U 35
[25], Q1A [26] Y Y=o E[27]3 22 A A HS/AI Y Aehe kst 4 Qlrar o}oﬁ 47? S SRHJstgic). weba] OSAE o
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