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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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£ HRltH4-6]. wfzbr] FZolet notdh oM F oS RIS SA4AL 9l 79 0SAQ] Q1A= ?14lsto] OSA] ozt A ziAtet
A 27] o] 388 7ol
OSAS] XT3l S55 5 7I5}7] floile 2kl ZAreh g 9 AlA| Z7lo] ok, Zuka] ARl itk AR T2 A7 2tol]
Al o] Fo|A|H Al X 5 v]52 W] of et AN vit) W=, H)7te] 8%, H|F4 vk, 7|et H]dh 29] 52 k= OIHlO‘—?—ﬂ*’W o]
Fojzlet. w3k ook SE|oF ARl & A7, =l 52 BN, 7|eF ARA] B4 52 X ellA] o] Fo| AW AFk A, B2, BTk AlE
=79 °h—l°ﬂ*1 o] Foj I}, 11 9] ot HE o thgt 7| -2 flof|A g X s oA 25 Poi2| B & At OSAd] oigh 2tk o
S0l H1l5 ol o] FolXItkaL & 4= tH1,2,4-6).

2] 8 T35k Al Ftof|As xle] FE Eslo] AASH AR 0 2 F715 Bof YolFe A4/ Y& (Continuous positive airway pressure,
0|5} CPAP)& A%5tA|7t H|-8o] 117lo] a1 Fato] -3 w7} thof 2|5 a7t QrH7]. ofH|IS oA Algfsk= 54 4 Q1% d3d&
(Uvulopalatopharyngoplasty)2 7708 =9} H|tgh 174, 7] GRE 25 HASH & 15 A7l AAHS S3lste] 471285 st
= eor A7) N9 35S R =0l SxetH8]. x| fellM= a9l Bzt vlesAQl X 5 i) . AlF ey 41
A A2 “4?2}011 2 w2 2] ZoliAY e 2t glId =] OSA ket 35 52 A9k 9] OSA gl 7392k CPAPO|U 4
A A 55 Al QAU B} 0|21t 2| 85 A Rehs A-9oll= ul= H ol Wl (American sleep disorders association)ollA] -
i ZPX] & A &ohs 212 Y2 02 Tl

74 U A& = 5k A4 o]% #Fx|(Mandibular advanced device, ©]5F MAD)= =29 S5=9] OSA EH41e] 49 2|5 A3-E0]
70~80%% 4511 -3 A 51~88%2 - =Tl B E|QITHI0-12]. MAD«= A717H ARE- A] 22kg0] MhgstALt &4 3l mited 7}
Sro] glon g x|utojate] Ak me]7t W @b, 0SAS] 8% 24 9 MAD w52 9J5H x| AJALe] 214291 w27t - e st} whebA]
OSA2] Ahat 2| 5ol tfsto] x|} o] mj-¢- F-Q 5, x| ThejAtel X|afe) Ak= Tt -4 Ul AL 271 &5l OSAS Z710] st
o A& 53 x| 87} o|Fo|d = U =E ke Fsljof & Zlolt. 11177}2] OSAoﬂ oot 13t TE A2 0SAS] Y¢S F= 74 4
JENet TRt 7 Ul =) 9] ExkE SISt in vitro AH10-1417F tiF-2 0 = OSA IRl 93k F= 4 1A IS ERlg e
719] gith. Bl %o iyt i g o] Roj A= AHIHZ YL ki’\}—l a==s ﬂﬁ‘* A= A Folth whEhA 2 Atollat= OSA S Q1AL Rl
2} A 17 et opdel 7t 247 AdEle] B8 gk, 7 747 A7 E OSA IRt v|x| = FaFe ERIskarat gt o5
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A YOH9AT, SOA-59AT, ‘GOM64A 2 FEBI, AT 7|23 | 202, W8 25 n|gF, S5k, S5t WS, o
o, ‘Ot ol 0 2 REIICE £ SRR SF, FoF, FA, W O2 TR FALF oin YA WY R PRI,
AT ol A WA 0 2 Fslglch

2) %) 2 gl

T, VAN RS, HEF, ADANF EE BAF, T, $8F, Uel27] Hg, FHI5Y, Fol9, 0SAE QA WS of i Sl
Sick. vR g0} R 12 |02 AUYA|47H 185 kg/m? IRIR AL, 24 02 AATA|47H185 kglm? o), 23 kel HIIel
A, 32 HRh AR YA} 23 kgl o1, 25 kgl BRIR] AR, 4% 16874 ulEkO 2 ARRAI 474 25 kgm? o), 30 kg o
911 A134, 5t 26| B]gko 2 AATAI47H 30 ke/m? o1, 35 keg/m? mIRIR] AR, 62 38 HIREO 2 AR} 35 kgl oAl ALzt
oz T2agt

3) 7% 2% e

A2 B ojHol 2|5 Bk o BB, 7] BAIR Bo ] BRI £24% RAP} 98-S olulich BAIolx) 77 27 el
94 X 4, ot YA 7FROIX] BRE 4, Stot TN 7FR X ATl 4, ot BER el Slot BAE e, ot X2 BR, 5

OSA+= H40A] o= a2 A7) 12hd=(2019)01 Al E=A=IATh OSA9] fIAQIA} 37HA] = FZolet ot 41 Bo 50| 54
A2 B o o ‘oh] @' 2 ZAFE|QIT. 37H2] B gl ARE: CG (Control group) 0.2, 3714] 2 shehe Q1= AF2 OSARG (Obstructive
sleep apnea risk group) 2.2 T2, & ALollA= OSARGO] 1,12798°0]1 3L, CGe= 1,295 °] 3]t}

3. Af2EN

Ztgo] 442 IBM SPSS program(ver. 21.0; IBM Corp., Armonk, NY, USA)E 0|-85}31 o, & 2Mof| QlojA] FahH4s Rk 7t
S| & Folgt Bk 24 (Complex sampling analysis)& 4-85F3ich & 2,422% 5 OSARG 1127787} CG 1,295% ]| w2} 374+
o} Q1L ALSIEHA B4, 241 g Aefo] B 1= Complex sample chi-square testS A 35191 11, T+ 1-8of| wheh 774 747 A= Complex
sample chi-square test?} Complex sample linear regression analysis& AlSaFIC}. 77 737} 27 OSA Y& ARl nja= JF>
Complex sample linear regression analysis2 A|2§5t2] Model 101 AJAI5FI AL, Model 2= 1+ AF2leH4] £43Z, Model 2:= Model 1°]]
A Aghs BAsto] elsiith. 8,9, 88,999 ‘BE, B, ‘A2 BT AL, B EO| tdAt = 71 E A g2 K=z A
Alatiom SA1A A7) Fole2 0.052 sH3ich

AAZnt

1. Al-&of| mHE £ 3 &2 A}0|

Aol w2 F -50] 2tolS ERlgH At OSA Y11} e gl HIsh OSA YA e TEolA o =& IS Uehd X2
& 8RO Z 19I7H A EHE(63%0) L, ATh2-0 2 AIF60%), 24H57.6%), 3/ H=(54.4%), 35 (51.2%), AIE(51.1%), Th7H50.9%), &
I E=(504%)TF. 1 Qo= 0SA 172 gle 250l B B2 HIS-2 ARSI ATHp<0.01)<Fig. 1>.

2.5 2500 0}2 017 M3[SHE £

OSA &I} §-20]| whe Q17 ALS]5H E4dg Btelst A3}, 0SA YA ol 152 ojAdo] B Wk, 0SA J&JIA e 25
2 ol o BSlT), 9YE T 1§ B 50594V P BetT, ZEAEE F 1E B 7|80l o MBSl B SES FOE BT 15
1l £900] 718 kT, 42¢) 422 0SA Y8R} 9 18- Middle-high7h 0SA @RIz} Q= 182 Middleo] 7H4 Biokch. 7
ARE o= F 2g BT FHAAP O B, At A of= F g B Aol o Bodth 2= F 1 B E 17 ool o B9k
1, Eol|Af= 0SA QNP Qe 122 H1E o], 0SA YA} = 22 1007]n] o)4fo] 714 wokeh At Elol|A{at go5t
o] 7} QAATH p<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 23 AelS B16 A, Osac T o YAIAES, HEF, A0 e WAlE, gu, 925, 9
227 v, He15 9, Fold B 0SA @A g 15 HIs) OSA AR g TFNA B B2 HIFS Lrehiglm, vleke
OSA SIBLIAPH gl 1B Aol 7Y e E
78 I WA, Uell27] ule, Fole 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%) )2
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( 1.1 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 e

o
OSA 1At 70l U 77 207 el Belst A3, £ 15 B 42 2H 15 547} 9l 1] o Bkt 2ol 773 7
el OSA LAV S 0] o S, 34 971 S SIS 1714 ol | BAS O\ IRl el o 3

Jor 179 71391%) BLGS] S 05A FELAPH g 5ol slo} 14 73e)x] Wagel 4 0SA ABIAPH e 15 o
Sick Ao} el OSA SIS 150 o 531Gk efot BHE el 5 1§ R 5USISIch 4ol A BRLE 05A S
A7t Sl 50 B 2 W, Slef X2 Bk 0SA 1A gl TFol O wskeh A BH 5 Bk, BAUA 74 A%

719} 57| EAlol] F-2f 5t xpol 7} QAATH(p<0.05)<Table 3>.

5. 72 217 YEi7H OSA fl&e lIfoiI O|xl= G

T 217 2E7E OSA &1Ll vlx)= ke Feleh Axt, BASHA Lz} 7%, 25 547l g0l vish gl 150l 0SA 91
AAP7H0.121 45kt BE5 o] 2417 6 E%OSAMOW}O Fastglet. QI ALl S4dg HAS A9, W] #A7L
25 OSA A7} 0.075 7451313, 24 ZAe7A] oA Boggt 7ﬂ%oom 431 ATHp<0.05)<Table 4>.
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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 0.25 + 0.04 0.28 = 0.04 0.549"
Number of units required for mandibular fixed artificial dentures 0.26 = 0.03 025+ 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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