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Executive Summary

Evaluation of safety and efficacy, and development of clinical
practice guidelines for oral appliance therapy in obstructive

sleep apnea

Jin-Woo Chung', Sang-Jin Sung®, Song-Hee Cho’, Jung-Seung
Kwon*, Me-Un Kim’, Hye-Kyung Kim’, Yoon-Ji Kim? Ji-Woon
Park!, Hyung-Joon Ahn* Jae-Kwang Jung® Jung-Yeol Cha® Ji-Hee
Jang!, Min-Ji Kim?

I Seoul National University Dental Hospital

2 Asna Medical Center, University of Ulsan College of Medicine,
Division of Orthodontics

3 National Evidence-based Healthcare Collaborating Agency
4 Yonsei University Dental Hospital
5> Dankook University Dental Hospital

¢ Kyungpook National University Dental Hospital

J Background

Obstructive sleep apnea is characterized by repetitive partial or complete
airway obstruction during sleep. Therefore, OSA patients are repeatedly
exposed to hypoxemia, which not only worsens the quality of sleep but also
acts as a risk factor for the onset and exacerbation of chronic diseases.
Considering this major effect on systemic health, its prompt treatment is
essential. Representative treatment methods for OSA include conservative
approaches using continuous positive airway pressure (CPAP) or oral
appliances and invasive surgical methods.

Oral appliance treatment is a method of treating OSA by maintaining an



open airway during sleep and the mandibular advancement device (MAD) is
the most commonly used type. Oral appliances are convenient leading to its
high compliance rate compared to other treatment methods. Also it
demonstrates a therapeutic effect comparable to that of CPAP when applied
to an appropriate patient. However, when applied to a patient that does not
fall under the indications or applied in the wrong way the efficacy and
safety may be reduced. This problem could be further aggravated if related
side effects are not managed in a timely manner.

Therefore, for effective and safe oral appliance treatment research on
patients who have experience in oral appliance treatment should be
conducted to establish the evidence for effective oral appliance treatment.
Then, based on such results clinical practice guideline development is called

upon for medical personnel to provide standardized therapy.

O Objective

The aim of this study was to evaluate the safety and efficacy of oral
appliance treatment for the treatment of OSA by questionnaire surveys,
polysomnography, clinical and radiographic examination. The clinical practice

guideline of oral appliance treatment was then developed based on such results.

J Methods

From January 2000 to February 2020, questionnaire and clinical examinations
were performed on patients who visited five medical centers®* with complaints
of sleep apnea, were diagnosed with OSA, and received oral device treatment.
Subjective satisfaction level, compliance, and side effects of oral appliance
treatment were evaluated through a questionnaire survey and comparison
between before and after treatment through clinical examination results including
PSG, lateral cephalometric analysis, TMD evaluation, and oral examination were
done.

Treatment responders were defined as subjects whose apnea-hypopnea index
(AHI) decreased to less than ten after treatment or whose AHI decreased by

50% or more compared to before treatment. The clinical features, PSG and

Vi



lateral cephalometric analysis results between responder and non-responder
were analyzed to confirm features of responders. Logistic regression and
multiple linear regression analysis were performed to evaluate factors that may
have an effect on oral appliance treatment. Factors were selected when there
was a significant difference in statistical analysis and identified through
literature review.

The analysis of the questionnaire was performed based on two groups, wearer
and non-wearer. Safety of oral appliance and after treatment management were
evaluated through the analysis of side effects.

Based on the results of this research and literature review, the clinical
practice guideline for oral appliance therapy was developed through consensus of
research participants and expert advisors considering unique characteristics of
Korea's health care system.

¥ 5-medical centers: Seoul National University Dental Hospital, Yonsei
University Dental Hospital, Seoul Asan Medical center, Dankook University

Dental Hospital, and Kyungpook National University Dental Hospital

UJ Results

|. Effects of oral appliance therapy (efficacy)

A. Efficacy was observed to be 42.0% for AHI <10, and 55.0% for
AHI >50% reduction..

B. The evaluation of efficacy according to the severity of OSA was
mild 78.1%, moderate 58.1%, and severe 17.6% based on AHI <10,
and mild 43.8%, moderate 67.7%, and severe 54.4% based on AHI
>50% reduction.

C. When analyzing treatment efficacy according to the phenotype of
obstructive sleep apnea, positional OSA had higher efficacy than
non-positional OSA.

Il. Analysis of predictors of oral appliance treatment
A. The minimum oxygen saturation and superior oral airway space

(SOAS) were observed as predictive factors for successful oral

Vil



appliance treatment.
IlI. Compliance of oral appliance treatment

A. The total average wearing time was observed to be 4.8
days/week and 6.3 hours/day. For the current wearer, 5.5
days/week, 6.6 hours/day, and for the current non-wearer, 3.9
days/week, 5.8 hours/day (at the time of wearing). It was
confirmed that the average wear time of the wearer was higher
than non-wearer..

IV. Side effects of oral appliance treatment (safety)

A. Based on questionnaire, 41.8% of the subjects reported that they
had experienced any side effects at least once during oral
appliance treatment, and the main side effects were
temporomandibular joint pain, toothache, and occlusal change.

B. In the lateral cephalometric analysis between before and after
treatment, the change in palatal plane to mandibular plane angle,
Frankfort-mandibular plane angle (FMA), and Ul to Frankfort
horizontal plane (Ul to FH) in wearers over 2 years or more was
observed be statistically significant. A decrease in overbite and

overjet was also observed in all subjects.

U Conclusions

In order to effectively and safely implement oral appliance treatment, it is
necessary to select appropriate patients and prevent and manage side effects
thoroughly. In particular, in order to select suitable subjects and evaluate
treatment effects, it is necessary to review various factors such as AHI in
addition to many other polysomnography results and clinical records. However,
this process may feel difficult for the general practitioners that is not a dental
sleep medicine specialist. In this case, a standardized clinical guideline on the
whole diagnosis and treatment process from interview to treatment to
follow-up will help a broader range of medical personnel to provide high

quality treatment.
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To this end, the efficacy of oral appliance treatment, clinical features of
treatment responders, compliance, and prevalence of side effects were reviewed
through questionnaire surveys and various medical records, and predictors of
successful oral appliance treatment were evaluated through statistical analysis.
Based on such results and literature review and experts opinion, a clinical
practice guideline for the treatment of oral appliance for OSA patients was
developed for the first time in Korea.

Through this effort standardized, high-quality treatment will be provided for
OSA patients in the long-term, which can reduce socioeconomic losses due to
disease exacerbation and medical expense due to wrong treatment. And, it will
also act as a reference for policy making related to decisions on standardized
treatment methods and insurance application based on AHI results. In order to
maintain the value of the guideline, it will be necessary to add latest
knowledge through follow-up researches and literature review and to
continuously update the clinical guideline to accommodate healthy-policy

changes.
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HHo|tH0), CPAPS ©]83t OSA A=:E of Aol &=zl Hiet
-4 58 Al4(apnea-hypopnea index, AHD)E 7F avtdozr 7jAilst
ol A|gh, A7 AAQ A, FH EHd, 28 AR, HA TEH, e
Rt ERRL HEE, I, g7 IR &Y 59 FHEoE Qlst
@Ho] Sttt wEkA CAPA A g+ HE 30~80%Y A& 3=
St glomin, i AFAINE 40% HEER HISIUTHY. o]HY CPAPS ¢
g AEadoe Eetr e XEHR Hste] 22 &8t MY & ©Re
= AA= QU
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2.2. &=Xw

QEHQ FeXE PHoRE HEHAE(onsillectomy), FAF FAUFHTR
%(uvulopalatopharyngoplasty, UPPP), 2u% $& F A5l9t X*H}-Cﬂi] &
(maxillomandibular advancement surgery, MMA)°| St} $£&Ag2E= dF5H4 o]
& F2IF A7 il WA= Oﬁkol g o B WA ili‘/} CPAP
J} 22 2EF AAARE ARSHAY T 5 gl W AFQ AR E A7

g Sk SHARE v7E ARl AmHol7] whizo| AlSSHAl Ad"sioRrt qith A
74]3. o 1y meREAo] wEW Aete] MAFgo] UerE, & A AETA
471 SR, Yol € ol S o] L Bk e 0
SHYE = Y 7182 AHI 50% ol #4a E= AHI 20 H[Rte=® Aojgt
e ATEZ 40~50% 24E15) Z wuit LAWEAY FA7IE 285
%ol = #Igo] SIARE, $EAmTt T GEbERl B2RE, B7ReE B4,

£

10) Patil SP, Ayappa IA, Caples SM, Kimoff RJ, Patel SR, Harrod CG. Treatment of Adult
Obstructive Sleep Apnea with Positive Airway Pressure: An American Academy of Sleep

Medicine Clinical Practice Guideline. J Clin Sleep Med. 2019;15(2):335-343.

11) Kim MJ, Kim MJ, Bae SH, Park CH, Kim DK. Predictors of Adherence with Positive Airway
Pressure Treatment in Patients with Obstructive Sleep Apnea in Korean. ] Rhinol. 2015;22(2):89.

12) Kim TH, Yun HJ, Myung NS, Koo SK. The Outcome of Uvulopalatal Flap in Obstructive Sleep
Apnea Syndrome Patients. ] Rhinol 2007;14(1):36-9.

13) Holty JE, Guilleminault C. Maxillomandibular advancement for the treatment of obstructive sleep
apnea: a systematic review and meta-analysis. Sleep Med Rev. 2010;14(5):287-297.

14) Zaghi S, Holty JE, Certal V, et al. Maxillomandibular Advancement for Treatment of Obstructive
Sleep Apnea: A Meta-analysis. JAMA Otolaryngol Head Neck Surg. 2016;142(1):58-66.

15) Sher AE, Schechtman KB, Piccirillo JF. The efficacy of surgical modifications of the upper
airway in adults with obstructive sleep apnea syndrome. Sleep. 1996;19(2):156-177.
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2 274 7lEHo] Solxs Ag WA EF slolg) ool AN <
HopAA 7] BE §A|AITH,

M

‘
A

16) Korean Academy of Orofacial Pain and Temporomandibulr Disorders 4th ed. Seoul: Yenang inc,

2012.
17) Kushida CA, Morgenthaler TI, Littner MR, et al. Practice parameters for the treatment of

snoring and Obstructive Sleep Apnea with oral appliances: an update for 2005. Sleep.
2006;29(2):240-243.
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AADSM (American Academy of Dental Sleep Medicine)ollA] AAISH F-2R82002

ojgjel Ztt.

* 19939 Clark 5t F4WEA A 15%00l4 gHER91] 52 24

* 19999 Pancer 5! WA 2-& SAE9] 32%004 A[oF EHA T4

* 19999 Pantin 5 TEUHEA 2 % Ao 5| 7] WAl AA At
8%°lA AR f, 14%A gt s} vy

* 20009 Bondemark @} Lindman: WA A7] 28 A] x[ofo] m7f wgt
Fd

* 2008¥ Ghazal 5@ XAt} #eE|7} o]Foj|A] Qe W] 2R St
A 29 T 47.6%°014 1w W37t Ay

© 20084¢ Chen & F2UA g @9 7d A7) FEAFNM A3 Hol,
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18) Byun JI, Kim D, Ahn §J, et al. Efficacy of Oral Appliance Therapy as a First-Line Treatment
for Moderate or Severe Obstructive Sleep Apnea: A Korean Prospective Multicenter

Observational Study. J Clin Neurol. 2020;16(2):215-221.
19) Ramar K, Dort LC, Katz SG, et al. Clinical Practice Guideline for the Treatment of Obstructive

Sleep Apnea and Snoring with Oral Appliance Therapy: An Update for 2015. J Clin Sleep Med.

2015;11(7):773-827.
20) Sheats RD. Management of side effects of oral appliance therapy for sleep-disordered

breathing: summary of American Academy of Dental Sleep Medicine recommendations. ] Clin
Sleep Med. 2020:16(5):835.
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3. Had +HESES X=0N FZUEX| X|=2 ELH

3.1. FEUEX| g2 R=d

MADSt CPAP A= tiEZQ OSA Agyyics, dwkdo=m CPAPo] 74Ul
A ETE AHI, 383 o)A|4(respiratory disturbance index, RDDQ} &2 g3
A RSl o fsithal A oy FHE Agksol ofsk FAWEA Am
£ 9508 ASY fx FAS5~55Y o 9A9 SAoM aipHolti HilH
1Stk w2} /ﬂEE, +8x 9 CPAPT E3A|HE(combination
therapy)?] §-84< 125t & o ?7*‘417“] Az GAl Aol w=h 93k A=
HioR wEd 4 ok ER =2 9 W2 Ay AolA oW AWAA
o] fa4o] UFHUCeH Marklund ME2Vo| mEW 72%°] HFS5~F5= Al
A AHIZF 10 mIREe R ZAsiglon, $359 SAolAE AHIPF 53914 142 44
Sto fFogt At WEESGIG Y Eysta gtk olejox off Aol
A s 5 Amads dgstal 2.

Ot CPAPTHY] ®lmA] I ZAi} CPAPTE $=pobA] Qtd= Zo] A4,
Holley 5230 WE2W A% 4 M= WA CPAPT A9 %c’eﬁb A&
EHE Holu 9ot F5E U 20 W CPAP ARAI} o skt
A R S
7b folskA] gkom AR F EI’_°1W-‘= CPAPI| ®HESHA Qb= EA7F 23U
A 248G Al AHIZF 80.59014] 14.6°2 AF7HEE HAs7|: ofgici2d).

21) Marklund M, Franklin KA, Sahlin C, Lundgren R. The effect of a mandibular advancement device

on apneas and sleep in patients with obstructive sleep apnea. Chest. 1998;113(3):707-713.
22) Ramar K, Dort LC, Katz SG, et al. Clinical Practice Guideline for the Treatment of Obstructive

Sleep Apnea and Snoring with Oral Appliance Therapy: An Update for 2015. J Clin Sleep Med.

2015;11(7):773-827.
23) Holley AB, Lettieri CJ, Shah AA. Efficacy of an adjustable oral appliance and comparison with

continuous positive airway pressure for the treatment of obstructive sleep apnea syndrome.

Chest. 2011;140(6):1511-1516.
24) Guimardes MLR, Hermont AP, Guimardes TM, Dal-Fabbro C, Bittencourt L, Chaves Junior CM.

Severe obstructive sleep apnea treatment with mandibular advancement device: A case report.
Sleep Sci. 2018;11(2):118-122.



3.2. AEUEX| |59 =k

o A% A7olN BASS CPAP AmmT FARER A § Ao
Aoz Ushithy, Ss] TSt CPAP A RE A @0 zAD
A9 B9 81% A=A PAWING o MAsshe A0 Uehirho,

3.3. FZUEX| X229 &3

W2 Ay AFolA CPAPH H|W Al FAWRA Ag59 #3%7t =52 HAF
I ok Azl Ax FHFARE S5t o|FojRl g AqtoA= Aqtol] Fofgh
A 86%7t FRHAANE A&HoR Eolal Qg AWstkal glem2) At
Hu P49 tE dAfoies 93% ol AolA FAWRA ARE FAISHE
gk
10

==

o= ek, of Wols oflsh 2 ofel 7ol Y Eeb A8
Azo] WgAom 7Y BAOA ¥ BSS BT qr),

3.4. =Xz R84

T HHAY FURESES AEER BRI $ES W T X0 gEAe
CPAP A8t T4UWAA A=E A AlFste o= doH ojst A%, ok 1
HollAl AAE vl Zo] Zzte] Agihie 9EoR AT hEr ¥ £2 A=
7L WEETE0. ol CPAPE 950& AR wjHth nasal CPAPY Ui

25) Randerath WJ, Heise M, Hinz R, Ruehle KH. An individually adjustable oral appliance vs
continuous positive airway pressure in mild-to-moderate obstructive sleep apnea syndrome.

Chest. 2002:122(2):569-575.
26) Tan YK, L'Estrange PR, Luo YM, et al. Mandibular advancement splints and continuous positive

airway pressure in patients with obstructive sleep apnoea: a randomized cross-over trial. Eur J

Orthod. 2002;24(3):239-249
27) Bachour P, Bachour A, Kauppi P, Maasilta P, Mikitie A, Palotie T. Oral appliance in sleep apnea

treatment: respiratory and clinical effects and long-term adherence. Sleep Breath.

2016;20(2):805-812.
28) Vanderveken OM, Dieltjens M, Wouters K, De Backer WA, Van de Heyning PH, Braem MJ.

Objective measurement of compliance during oral appliance therapy for sleep-disordered

breathing. Thorax. 2013;68(1):91-96.
29) Ramar K, Dort LC, Katz SG, et al. Clinical Practice Guideline for the Treatment of Obstructive

Sleep Apnea and Snoring with Oral Appliance Therapy: An Update for 2015. J Clin Sleep Med.

2015;11(7):773-827.
30) Liu HW, Chen YJ, Lai YC, et al. Combining MAD and CPAP as an effective strategy for treating

patients with severe sleep apnea intolerant to high-pressure PAP and unresponsive to MAD
[published correction appears in PLoS One. 2018 Apr 19:13(4):e0196319]. PLoS One.



CPAP OA Mean Difference Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Barnes 2004 36 03 89 5503 8 11.1% -1.90[-199,-1.81] .

Doff 2012 69 1.3 39 72 08 36 103%  -0.30[-0.78,0.18] =

Doff 2013 67 13 34 7108 29 102%  -0.40[-0.93,0.13] N
Engleman 2002 49 24 29 523 19 70%  -0.10[-145,1.25] 1
Gagnadoux 2009 622 29 752 28 47%  -1.00[-3.09 1.09] -
Hoekema 2007a 63 13 27 74 11 20 97% -0.80[-148,-0.11] =
Hoekema 2007b 67 14 10 709 9 82% -030[-1350.75 T
Hoekema 2008a 707 13 6813 12 91%  020[0.63 1.03] T
Hoekema 2008b 65 16 50 69 1 49 102%  -0.40[-0.820.12] N

Philips 2013 52 2 108 6513 108 104% -1.30[-1.75,-0.85] -

Trzepizur 2009 56 12 14 68 1 12 90% -1.20[-2.05 -0.35] -

Total (95% CI) 442 407 100.0%  -0.70 [-1.30, -0.11] L
Heterogeneity: Tau? = 0.82; Chi = 142.38, df = 10 (P < 0.00001); I*= 93% T = 3 5

Test for overall effect: Z = 2.34 (P = 0.02) Favors OA Favors CPAP

73 2-2. LRI CPAP AI8ARH HIZ

A AggE AHE AT (velopahryngeal) Aol X Fash| wiEolzt
I A¥sta ok wEkA CPAP ARE FHURA A=t glrd A=maIdbrt

7HE 28 &3 ST ¢ e AUt Al

-

Residual AHI (/hr)
% TST-SpO2<90% (%)

204

Pretreaiment PAP MAD cr

Pretreatment PAP MAD T

18 2-3. CPAP X|2°t MADE &Ml X|zeh &Afe] SSH X|5 Hat

2017:12(10):e0187032.
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EHEtEAO) =Hot & wEtHEIt

v Research Diagnostic Criteria for Temporomandibular Disorders
(RDC/TMD)o]| 2 & &l HIt

v XLzt GIotE 9ISt LA A

;=& 9l ™7l angle classification, T+x| 5 1w gt&tol

SAMM BEE HAL AlE 2 24
v' Standard panorama, Temporomandibular joint (TMJ) panorama, Lateral

cephalogram

. Standard panorama2}l TMJ panoramaS S350 EHZEZE| {FE =
7tslL lateral cephalogram 2M& S5t0{ 2 WHslE HI|
LA A A}
v FHCIIAALE MAEstD £ XEE FEUER X2 d Zoet v
=AM
v FRX|E: Apnea—hypopnea index (AHI), Respiratory disturbance index
(RDI), Rapid eye movemen (REM) AHI, non—REM (NREM) AHI, Supine

AHI, Lateral AHI, sleep stage (% of N1, N2, N3, REM sleep), % of
snoring time, B MAZESIE, &K AtAZSIE

7195tx| Z5tALE ehxigt

=
=
o|F7|ZEEALE Soto] Atdet

AL
T HA
v FZUE=R X2 7[ZH
2Z 5t T ERIS BF
AR, ==&, Waist hip ratio (WHR)

= o
THOHEAAL 2 FE: HAd & F 2

X2 ™ Epworth sleepiness scale (ESS)

v

v =

v RDC/TMD #chr|=of w2 Tch 2 g™ Ao 4o off
v

v
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Sella
Nasion

Subspinale

o > =z v

Supramentale

ANS Anterior nasal spine
PNS Posterior nasal spine
ANS u Tip of the uvula

Ba ) .
AH  Anterior hyoid
Go Gonion
Me Menton

C3  Third vertebra

Ba Basion

v

vAH Me Pm Pterygomaxillare

\ Vallecula
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13 3-2. Reference plane| T4

SN (SN plane) : Sella®} Nasions 23 HH

FH (FH plane) : POI‘IOHJ’]' OrbitaleE 423 H™

PP (Palatal plane) : PNS¢} ANSE 43 Hw

OP (Occlusal plane) : U6/L63} U1/L19 4 43 i34

MP (Mandibular plane) : Gonion¥} Mentong A3 HH
H 3-3. Linear and angular measurements 29

Measurement Definition
SNA Afotmo| MSHt Qx| S, N U AXS Sizst Moj| QJ5H 0|20fX|=  ZE
SNB SfatEe M2 X[ S, N ¥ BHEZ st Mo sl 0|R0|Kl=  Z%
ANB difference aofefziol M5 QX A, N ¥ BES ¢S M0j| Qs 0|R0Kl= 2=
Facial convexity ofHe| 250t Fk: N-A%t A-pog0| 0|F= 4
PFH

SOMH A Sella-Gonion A2

(Posterior facial height) TEEES el
AFH

(Anterior facial height)

Mandibular plane angle | SI2FE™O| 74Xt O|F= 2= SNIF Go-Gn AlO| 0|F= 4=
PP to MP AUTH SIFHMH0| 012 4=

Wit UHEA JIZOZ 4ol RAX| Ik A, B FOIM WEEHO M LA
its _
fiLt=s ®S AO, BO=f1 of= Hl, AO-BO MOI9 #H2iE &ret

OP to SN uEFEH JI27]: OP2t SNO| 01F= Z=
FMA SIfEHO| 71271 FHY GoMe?| 7|27

15



IMPA SIRHRIAIRS| ZiE: 5ot TR AEQ I MPT} 0128 2z
U1 to FH MoixIRel Zim: 4ot Fx| X59 HEMI FH planed] 0= 2T
Interincisal angle AfSier TAIS} 02 24T NIEEA BET SlOIENA| HF0| 012 %

Nasolabial angle

PNS-U o774 Z0J: PNSOIM URTIRIS) 742)

NL/PNS-U SRIIF AJOfET} 0= Ziz: ANS-PmS 9iZist M PNS-UZ Giziat A0f
(=ANS-PNS-SP) 9ol O|R0X= A=

AH 52| ARl 93|

AH-MP AHOI Golt M2 @izt ME0] 0j2= 2! 7fz]

AH-C3 AHQt C37t9| 72|

NAS  (Nasopharyngeal | HIQIFER9| 7|= ZZ: Bafldt PNSTES oZeh Mut QISEHMO| I
airway space) AFEOIA PNSO| 0]2= 742

SOAS  (Superior oral | 7RIF A9 J|= ZEZ: PNS-US ZYFOIM 12 Go-Me2| WM
airway space) of 25l 0IR0X[= QI =9 I AWl S| WAIEA0(Q| 742

VORS  Mladle ol | Joic saicio) 7l =2 UEOIMRE eleSuTIRIS] 45742

airway space)

IOAS  (Inferior  oral | #IF SHEQ 7| EF: Godt Meg ¢1Zsh Mt QIFSH 3 S| WX}
airway sapce) FZte| 72

HAS  (hypopharyngeal

airway space)

SIIFERY 7|= Z&: VENM 25250 0|2 242

12 3-3. Linear and angular measurements2| 4!
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PSG, Polysomnography; MAD, Mandibular Advancement Device
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B 4-1. ST0RRIe] Ay £

ol

= (29, n)

0

A (%, 324) o 80.6 (261)
o 19.4 (63)
Lto] (M, 323) 495+135
Ink=02% 68.1 (109)
AyEs 11.3 (18)
PMH (%, 304) ST 13 (2
X 2289 IRES 28.1 (45)
Yl 21.9 (35)
7|E} 75 (12)
HE (kg 207) 73.0+12.0
7| (cm, 208) 169.9+7.7
BMI (k/m?, 208) 25.2+3.2
2= (cm, 230) 389+33
WHR (53) 0.9+0.1
X272 (OHg, 329) 32.8+34.1
TR 712 01, 91) 35+6.0

PMH, past medical history; BMI, body mass index; WHR, waist hip ratio
A&Y WA(meantsd); FESEY B % of caseE 71T

B 4-2. VIR0 M2 G-rOheXtel g™ £3

B

2 (e ) T A PSG &4 SEMAR] 544 =20l 24
(n=324) (n=305) (n=131) (n=100)
(n=81)

g4 (%, n) = 80.6 (261) 80.3 (245) 87.0 (114) 81.5 (66) 84.0 (84)

o 19.4 (63) 19.7 (60) 13.0 (17) 18.5 (15) 16.0 (16)
LI Gl n) 49.5+13.5(323) 49.8+13.6(304) 47.4+12.2(130) 48.9+11.9(81) 47.9+12.0(100)
HE (kg, n) 73+12.0(207) 72.6+12.0(193) 75.8+11.3(93) 75.0+12.2(62) 76.3+11.8(81)
7| (cm, n) 169.9+7.7(208) 169.7+7.9(194) 172.5+6.3(93) 172.0+6.8(62) 172.1+6.3(82)
BMI (k/m?, n) 25.2+3.2(208) 25.0+3.2(194) 25.4+3.2(93) 25.4+3.4(63) 25.6+3.3(81)
&4 (cm, n) 38.9+3.3(230) 38.8+3.3(211) 39.2+3.1(116) 39.1+3.6(62) 39.4+3.4(85)
WHR (n) 0.94+0.06(53) 0.94+0.06(52) 0.95+0.06(32) 0.95+0.06(66) 0.95+0.06(19)
X277 OhE, n) 32.8+34.1(323) 33.8+34.5(304) 34.3+35.6(130) 39.0+36.3(81) 34.8+356.7(100)
ALK 7P (OFE n) 3.5+6.0(91) 3.7+6.3(80) 3.3+6.3(80) 3.7+6.3(80) 3.5+6.0(91)

BMI, body mass index; WHR, waist hip ratio; PSG, polysomnography

¥4% H(meantsd)
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FAWGA AnS VEE MRS Sl AYHYow, ol &) ¥B

A Ams ARl RASI. 330l $UREES, $H I A
57 WEHYor, BE PRl @A 7
Z

Total Wearer Non-wearer Povalue

(n=303) (n=179) (n=124)
50| 34 7 64.2+32.4 75.7+25.6 47.6+34.1 0.001
FHESES T 64.4+32.1 76.4+24.6 46.9+33.6 0.001
S0l A I 59.2+34.4 71.1£28.6 41.9+34.9 0.001
2| A JiM ($HITEL]) 61.6+33.5 72.7%£27.3 45.7+35.1 0.001
FUELE M 49.2+34.6 59.6+32.2 34.2+325 0.001
PHEEEH T 26.3+31.0 35.2%31.6 15.6£26.7 0.001
TUUHRIQ| Hw R4y 52.9+36.7 67.8+30.5 37.0+36.1 0.001
TEUERQ Haly 57.6+36.6 73.1£30.3 40.8+35.6 0.001

% ZF &0 tigk doee 58 s ARE ofi d2 He= SRt Bddk
e oot 1 0% 27 ¥ : 254 BE 1 504 ¥ ¢ 754 i 2o 1004

P-values were obtained from independent t-test

3.2. MCIEAAL Zi} H|w

7t SBICHEIZIAL 24 TAIO] QlAMY £3

32499 AA A F TAWAN Az A% Suctuas 2apt
o suttaEA ZE BASY 7K 43712 b8 2
gom, HE71E AHKIO BAoI4 wukes 189 AdFA47 A=
A Eke RS BAT 4+ Ad9oH, WA AdIASeL Bt ugAol

Wste] A2 Wit 3 BE GO5PA A8 AL & SISITHEL-4)

)

J o e

-~

Ehi

1%
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B 4-4, FAUER| Xg M-F AMH™ EX H|W (Success criteria: AHI(10)

Total (n=131) | Responder (n=55) | Non-Responder (n=76) [ Pvalue
] L o o P4
R I P | xem xzs R | en  xzs P3| .
| | |
' ' L0132
Lo|(A) 4724122 520+13.0  (0.001 | 454+138  50.4+14 0001 | 488+109 531+123  (0.001 | 0269
| I .
_ ! ! | 0.102
HZ(kg) 761111 767+112 0093 | 73#9.1  735%96 0568 | 775+117 782+¢116 0085 |
| | .
! ! I e
7l(cm) 172564 1723+67 0299 | 1729+67 1730£68 0741 | 1723+62 172067 0187 | .
) ! ! | oon
BMi(kg/m?) 255431  258+3.0 0058 | 24423  245:22 0725 | 26133  264:31 0082 | oo
_ | | | o000
252)(cm) 304430  395+34 0568 | 384121 38529 0799 | 400:33 401236 0592 | 0o
| | | o465
WHR 095+0.06 096+005 0511 | 0.96+0.06 0.96+0.05 0462 | 094+006 095+005  0.689 | o6

BMI, body mass index; WHR, waist hip ratio
P1, paired t-test: TR} AAIQ] A7 A-Zo] Wi H|W, P2, paired t-test:  HFEARS] X7 H-F Wt H|W; P3, paired t-test: H[HFSARS] X7 AT W H|
P4, independent t-test: - ¥F3-x}e} BHUFSA}O] X|& A B4+ B]W; P5, independent t-test: - ¥FAIQ} H]HFGAIO] X F & i H|W
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H 4-5, FUURX| X7 M- AMH EX H|W (Success criteria: AHI 50% reduction)

Total (n=131) Responder (n=72) | Non-responder (n=59) | Pvalue
] _ . o o P4
Xz ™ g = P1 | Xz ™ = & P2 I Xz ™ XNz & P3 I -
| 0.313
LO|(A) 47.2+122  520+130  (0.001 | 46.4+11.6 50.7+12.1  (0.001 | 486+12.9 536+140  (0.001 | 0207
| \ .
] ! | | o542
HMZ(kg) 6110 672112 0093 | 766£104 766209  0.973 | 756+118 768+123 0026 | o
| 0.342
7l(em) 1725564 1723+67 0299 | 1732%60 172961 0253 | 1710467 1718+72 0677 | -
, .
I [ | 0.818
BMi(kg/m?2) 265831 25830 0088 | 255420 266226 0717 | 265:32 260833 0021 | (oo
B | | | 08%
2=3cm) 4£30 305234 0568 | 302527 392234 098 | 305:33 308235 0309 o
' | | 0.79
WHR 095+006 096+005 0511 | 095+005 095:004 0938 | 0954006 096+005 0450 | .-

BMI, body mass index: WHR, waist hip ratio.
P1, paired t-test: W3Rt AAQ A7 A-FO] Wy H|W,; P2, paired t-test:  ¥R3AS] A& H-& B H|W; P3, paired t-test: HHFEX}Q] X7 AT W H]L,
P4, independent t-test: - ¥F3-A}Q} HIWESA}O] 2|7 A Fot H]W; PS5, independent t-test: - WFAIQ} H]EFSAIO] X7 & Bt H|W
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L TZUEE X2 BE S0CIEA 20 HiE
Sucta s 94 TR £ A 4g7led] @ 77 v‘i'ﬁ;}%iﬁ}
SuttUAA AT A9 RE YEol THUWEH A

A 5 AWAHE4-6,7). °o & F 7 Ae7IEN EF R Heks UrEM
FEL 9829 49 AHL RDI, REM AHI NREM AHI, supme AHL N1 (% of

TST), N3 (% of time), snoring time (% of TST), average SpO, minimum
SpO, ESSelH, H|ERgAS] 79 AHI, RDI, NREM AHI, supine AHI, N3 (% of

TST), ESSHTt. olo] tigt 2 ¥+ # 4-83F £t
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B 4-6. TULEE X2

s LOCIAZAL Z1LO| H|W (Success criteria: AHI(10)

Total (n=131) Responder (n=55) | Non-responder (n=76) | Pvalue
_ _ | _ | pa
Xz ™ iz 2 P1 | Xz H Nz 2 P2 | Xz ™ iz 2 P3 | pE
| I I~ <0.001
AHI 36.6+25.1  19.8+19.7 0.001 204+15.7  43%28 0.001 48.4+241  31.0%19.0 0.001
| | | <0.001
' 0.001
RDI 4014248 24.2+19.3 0.001 | 24.4+16.6 8.3+¥4.9 0.001 | 51.8+234 35.0%x17.9 0.001 | 20 001
1 | .
| | | oo
REM AHI 38.8+26.8 31.4+248 0.001 246+19.1  10.5%8.0 <0.001 46.1+£258 42.0+£23.7 0.157
| | | .00
0.001
NREM AHI 39.5+27.7 21.4+20.7 <0.001 | 199+16.2 35+2.7 <0.001 | 49.4+27.2  30.4+20.0 0.001 | 20 001
| .
i ' | (0.001
Supine AHI 49.6+29.7 28.7+241 <0.001 | 25.7%£18.5 b.4+4.1 0.001 | 61.3+£27.0 40.0x215 0.001 | (0.001
0.001
Lateral AHI 20.0£25.0 11.7%x16.0 <0.001 | 52+8.0 24+39 0.104 | 27.3%£27.3 16.2x17.7 0.001 | ¢
| ! | {0.001
0.979
1 (% of TST) 224+154 17.7+135 <0.001 | 22.4+113 17.6+10.8 0.041 | 224+17.2 17.8%148 0.006 |
X 0.916
0.009
2 (% of TST) 46.5+146 46.5+14.6 0.992 | 51.8+13.6 51.4+164 0.877 | 43.8+14.4 44.0+13.1 0.919 |
l ! | 0.013
0.558
N3 (% of TST) 67102 126162 (0001 | 75:134 1082146 0018 | 6381 135x155 0001 | o
' 0.567
REM (% of TST) 16.0+7.6 18.2+8.6 0.037 l 15.4+6.3 18.1+7.3 0.060 I 16.3+8.3 18.2+9.2 0.178 I 0.927
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Total (n=131) Responder (n=55) | Non-responder (n=76) | Pvalue
- . . | . | P
A=z ™ iz = P1 | Az ® == P2 | AN d Xz = P3| pE
Snoring time | | | 0202
485+248 40.4+26.4 0.006 4474223 249+254 {0.001 50.4+25.9 48.0+235 0.484
(% of TST) | | | <0.001
' 0.001
average Sp02(%) 944+21  949+18 0.002 | 95.3+1.8 95.8+1.3 0.010 | 93.7+2.1  94.2+18 0.040 | EO 001
' | .
L | | | oo
minimum  SpO2(%) 81.1+7.8 845+78 0.001 | 85.1+50 88.7+44 0.001 | 78.3+8.2 81.6+84 {0.001 | (0.001
iti | | 0.169t
Positional OSA (%) 69.2 70.2 0.003t | 77.8 70.6 1.000t 64.7 70.0 €0.001t 0951+
| .
i l | 0.025t
REM related OSA (%) 19.2 38.7 0.002 + | 31.4 62.9 0.150t | 13.0 26.8 0.102t | ©.0011
| | | 0657
ESS 8.6+3.6 6.3+3.4 0.001 8.8+4.1 6.3+3.7 0.001 | 8.4+3.1 6.3+3.2 0.001 I 0.862
I
AHI, apnea-hypopnea index; RDI, respiratory disturbance index; REM, rapid eye movement; NREM, non-REM; TST, total sleep time; NI, sleep state 1, N2

sleep stage 2; N3 sleep stage 3; OSA, obstructive sleep apnea; ESS, Epworth sleepiness scale.

P1, paired t-test: - IR} AA|Q] X7 #A-59] Wi H|u; P2, paired t-test:  HFEARS] X7 H-& Wy H|W,; P3, paired t-test: - H[HFEALS] X7 H-& Wt
9

P4, independent t-test: - HFALR} B]¥RSA}C] X7 A B H|W; P5, independent t-test:

test

H]
kg Aol WHkS Aol X & & W ¥lw P11, P21, P3t, P4T,P5t: #*

EI
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B 4-7. TYUER| X2 B 200

YZAL Aol H|W (Success criteria: AHI 50% reduction)

Total (n=131) ! Responder (n=72) ! Non-responder (n=59) ! P-value
| | I
X2 H 2 5 PP | XIE™ 23 PR | XNEM B3 P3| e
| | |
' ' " 0.959
AHI 36.6£25.1 1984197 (0001 |36.7+232 9485 0001 | 365275 324219 0029 | 0001
I I | 0985
RDI 4014248  242+193  (0.001 | 405+238 14.0+104  {0.001 | 4104262 36.4+206  0.012 | o
' ' 0.373
REM AHI 3884258  314+248 0001 |365+250 19.0+164  (0.001 |41.0+265 434+258 0306 | 0001
' ' 0.581
NREM AHI 3954277 2144207  {0.001 I41.0i25.7 103+10.2  <0.001 I38.0129.8 3204226 0012 I ©001
' ' 0.492
Supine AHI 496+207  287+241 (0001 | 5204201 152+146 (0001 | 4744303 4124245 0007 | 0001
] ] .
I I | 0.713
Lateral AHI 2004250  11.7+16.0  ¢0.001 | 19.0+216 68+101  ¢0.001 | 2094281 16.3+19.1  0.184 | 000
| | | 062
N1 (% of TST) 2441654  17.7+135  (0.001 |21.7£140 142493 <0001 | 2314167 2114159  0.349 0,005
| | .
| I | 0.423
N2 (% of TST) 465+146 465146 0992 | 453164 492161 0070 | 474%138 439%127 0039 | 0'070
0.136
N3 (% of TST) 674102  12.6+152  (0.001 | 83+120 16.0+19.1  0.001 | 52479  93+90 0.002 |
l l | 0.023
0.282
REM (% of TST) 16076 18286 0037 | 152+58 184106 0037 | 16801 180:61 0405 | 0805
Snoring time 485+248  40.4+264  0.006 ! 46.0+243 330+27.7  {0.001 ! 5114254 4814228 0520 ! 0.259
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Total (n=131) ! Responder (n=72) ! Non-responder (n=59) ! P-value
I I | P4
%2 ™ iz 5 PP | x@d® X283 PR | XBH x2S P3| o5
I I |
(% of TST) | | | 0.009
I I 0.975
average SpO; (%) 94.4+21 94.9+1.8 0.002 | 944+19 954+14 <0.001 | 944423 94.3+21 0.752 | 0.001
0.135
minimum SpO2 (%) 81.1+7.8 84.56+7.8 {0.001 | 82.1+6.5 87454 <0.001 | 79.9£9.1 80.9+8.8 0.236 | (0.001
| | :
" ' | | 04721
Positional OSA (%) 69.2 70.2 0.003t | 725 70.0 0.089 | 66.0 70.4 0.019t | 0967+
| | | 0.368t
REM relatedOSA (%) 19.2 38.7 0.002t | 15.7 451 0.0161 | 22.6 32.7 0.0801 | 0191+
| | :
0.123
ESS 8.6+£3.6 6.3+34 <0.001 | 9.0+36 6.0+3.3 <0.001 | 8.0+3.5 6.7%£3.5 0.003 | 0,580

AHI, apnea-hypopnea index; RDI, respiratory disturbance index; REM, rapid eye movement; NREM, non-REM; TST, total sleep time; NI, sleep state 1, N2

sleep stage 2; N3 sleep stage 3; OSA, obstructive sleep apnea; ESS, Epworth sleepiness scale.

P1, paired t-test:

P4, independent t-test:

test

g A

H}Q_x].

upRg e Az A

A& A-%0] Wy v, P2, paired t-test:

it Y] P5, independent t-test:

wrgAe] A
=]

g2t v

A% B+ HlA P3, paired t-test:

B ]

Az A% P v

vgxle] A8 & W@ 8| P1t, P21, P31, P4t,P5t: 22

28



E 4-8. 887|120 ME +HLAHAL

kO

&= (n)

Non-responder

AHI (131)

RDI (129)

Total

REM AHI (104)

NREM AHI (104)

Significant improvement
(Success criteria : AHI 50 %
reduction)

Supine AHI (107)

Lateral AHI (104)

Significant improvement
(Success criteria © AHI10)

N1 (% of TST) (107)

N2 (% of TST) (107)

(
N3 (% of TST) (107)

Significant improvement
(Success criteria :  AHK10
or AHI 50 % reduction)

REM (% of TST) (107)

Snoring time (% of TST) (89)

average Sp02 (%) (120)

minimum Sp02 (%) (128)

ESS (121)
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Ct. TZUER x|z M5 SHCIEAA Z1e| H|W (Avalue)

7 FEY Am AT Aol WREARE HERSARE uiro] HWSIE wolle
5 7K 4871 EFolA+= REM AHI @&0|, A437lE AHKI09A= REM
AHI, Lateral AHI, snoring time (% of TST), AHI 50% #A 7]&oA+= AHI,
RDI, REM AHI, NREM AHI, supine AHI, N1 (% of TST), N2 (% of TST),
average SpO; @ minimum SpO,°A4 oI5t X}o]7} YERITHE4-9).
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B 4-9. FEUER| x|z TS $HLEAA Z209| H|w (Avalue)

Success criteria AHI{10 Success criteria AHI 50% reduction |

Responder Non-responder Responder Non-responder |

|
P-value P-value
n=55 n=76 | n=72 n=59 |

AAHI 16.1+£14.9 17.4+22.4 0.687 i 27.3+17.1 4.0+13.9 0.001
ARDI 16.1£15.8 16.8+£20.6 0.839 | 26.4+16.6 46+135 <0.001

|

[
AREM AHI 14.0+17.7 414237 0.031 | 17.6%£23.2 -2.3+%16.4 <0.001 -
ANREM AHI 16.4+15.2 19.0+24.9 0.506 | 30.7+19.7 6.0+16.7 <0.001

|

|
ASupine AHI 20.3£17.8 21.3£26.6 0.823 | 36.8+20.7 6.3£16.4 0.001
Alateral AHI 2.8+95 11.1£26.0 0.023 ! 12.2+£19.1 546+24.4 0.089

|
AN1 (% of TST) 48+135 46+13.7 0.953 | 75x11.1 2.0£15.2 0.035
AN2 (% of TST) 0.3%£12.5 -0.2+£15.6 0.864 l -3.9+15.2 3.7+¥129 0.006
AN3 (% of TST) -3.3+7.9 -7.2+14.6 0.139 | =7.7x15.7 -41+9.0 0.151
AREM (% of TST) -2.8+8.5 -1.9+11.8 0.703 I -3.3+x11.0 -1.2+10.6 0.333
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Success criteria AHI(10 Success criteria AHI 50% reduction |

Responder Non-responder Responder Non-responder |

|
P-value P-value
n=b5 n=76 | n=72 n=59 |
ASnoring time |
19.7+245 2.4+26.2 0.004 13.0£22.4 3.0+30.1 0.079
(% of TST) |
Aaverage Sp02(%) -05+14 -0.4+1.9 0.859 I -1.0£1.6 0.1+1.7 0.001
i
Aminimum SpO4(%) -3.5%£5.0 -3.3£7.0 0.849 | -5.4+58 -0.9+5.9 {0.001
AHI, apnea-hypopnea index: RDI, respiratory disturbance index: REM, rapid eye movement. NREM, non-REM; TST, total sleep time: N1, sleep state 1; N2

sleep stage 2; N3 sleep stage 3

Significant improvement Significant improvement Significant improvement
(Success criteria : AHI 50% reduction) (Success criteria : AHIC10) (Success criteria : AHIC10 or AHI 50% reduction)

P-values were obtained from independent t-test
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2t TLUER x[z22 R84

FEAL AR HEe A & /[AAWHEA AEE HE A T E Y
otloH, o] oo wet 7k AgFvlee wWE f842 A3VIE AHKI09MA
42.0%, A4371% AHI 50% #4AolA 55.0%%th AHI $5=0] wWE qaie 4
HEE 7 gg|Eo] wet 3% 78.1% (AHIK10), 43.8% (AHI 50% #2), %
5= 58.1% (AHIK10), 67.7% (AHI 50% &), 5% 17.6% (AHIK10), 54.4
% (AHI 50% FA)oItHE4-10). ESH AHIGE WEoke ddAE A4 o

A 26.0%% 4T 59.4%, ST= 35.5%, $5 5.9%= TEEUTHE4-11).

0

5 3300 02 K24

H 4-10. i +HESES
Total (131) Mild (32) Moderate (31) Severe (68)
Sucess criteria
% of total (n) % of mild (n) % of moderate (n) % of severe (n)
AHI (10 42.0 (55) 78.1 (25) 53.1 (18) 17.6 (12)
AHI 50% reduction 55.0 (72) 43.8 (14) 67.7 (21) 54.4 (37)

H 4-11. HMY $HESES FBT0 M2 AHIK5 HIZ (complete success rate)

Total (131) Mild (32) Moderate (31) Severe (68)
Sucess criteria
% of total (n) % of mild (n) % of moderate (n) % of severe (n)
AHI 5 26.0 (34) 59.4 (19) 36,5 (11) 5.9 (4)

positional dependency 9%, QI&8<%lo] Slth. dI&UA £A g
gge Fusln Sunedd 9 ZEEEgs wa 24 dne gwy B4 2
e 8ot F8 JAAE E2Is

linear regressiong A|YSIATE.

=
o,
i
()
fo
ol
ol
.
o
agQ
5
a2
o
D
gQ
—
(@)
2
2
=)
i)
8
c
.
=
@)
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7k S80 ;2 #—EEHH At ’E‘I'-fgl H i

H 4-12. Q20| ME +FLEHAL 21019 Hly

Men (n=114) Women (n=17) P-value
AAHI 16.6+£19.4 18.7+20.6 0.683
ARDI 16.4+£19.2 17.6%15.6 0.804
AREM AHI 7.6x21.5 6.0+27.8 0.803
ANREM AHI 17.8+£21.8 20.2+24.1 0.707
ASupine AHI 21.2+23.3 19.5+29.56 0.814
Alateral AHI 8.3+£23.0 8.5+17.0 0.971
ASnoring time (%) 9.2+284 1.8+13.2 0.141
Aaverage SpOy(%) -05+1.7 -0.6+1.9 0.886
Aminimum SpO2(%) -3.5+6.2 -2.8+6.6 0.653

AHI, apnea-hypopnea index; RDI, respiratory disturbance index; REM, rapid eye movement; NREM,
non-REM
P-values were obtained from independent t-test

E 4-13. 920 OE Rad HlW

o M 114 Wi 17

Success criteria en (114) omen (17) P-value
% of men % of women

AHI(10 41.2 (47) 47.1 (8) 0.650

AHI 50% reduction 53.5 (61) 64.7 (11) 0.387

P-values were obtained from x” test

L} WS - HIEHSXIY TLURE| KB M & $$ & 24

8871& AHKIOS 7]eC® A A SEFRAS &4 éﬂ% HhSAe}E Hlgt
A IFoE ol Hlﬂé}‘ﬂ NL/PNS-U (0447117} AolZyl o2 7).
SOAS (FQIF AMLY] 7= £7%), HAS (GIRIF FH9 7= Z7) JEo)A |9
g Aol7b TEESITH 01‘141, HFSAR] NL/PNS -Us H¥ESAe]  Hlste] =m,
SOASS} HASE BRESAP7L HekgAto] H|ato] AQITHIE 4-14).
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H414 Xz M

ZREEH=E 2M ANl H|W (Success criteria: AHI(10)

Total Responder Non-responder
(n=87) (n=28) (n=59) Frvalue
SNA 81.0+3.8 80.7+4.3 81.1+£35 0.651
SNB 77.8+4.5 77.4+4.6 78.0+4.4 0.557
ANB difference 34+24 3.4+26 3.3+£2.3 0.982
Facial convexity 5.0+538 5.3+59 4.8+5.8 0.727
PFH 94.0+6.6 93.9+6.7 94.1+6.6 0.875
AFH 139.9+6.5 139.2+5.3 140.3£7.1 0.479
MP angle 356.3+6.9 35.4+6.0 35.2+74 0.880
PP to MP angle 26.2+6.7 27.9+53 25.4+7.1 0.099
Wits -2.4+38 -2.4+38 -2.4+39 0.996
OP to SN 16.4+6.0 15.1+6.5 17.0+5.8 0.171
FMA 27.3+9.1 25.6+6.2 28.0+10.2 0.260
IMPA 94.9+7.1 95.1+7.4 94.8+7.1 0.864
U1 to FH 112.1+8.1 113.0+£9.0 1M11.7+7.6 0.469
Interincisal angle 125.5+13.2 125.8+11.8 125.4+13.9 0.891
Nasolabial angle 96.7+13.6 99.9+13.5 95.2+13.5 0.126
PNS-U 40.6+5.4 40.2+5.1 40.8+5.6 0.629
NL/PNS-U 125.8+6.1 128.2+6.8 124755 0.012
HLMP 19.2+6.1 18.56%7.1 19.56%5.7 0.476
AH-C3 41.6+4.7 42745 41.1+4.8 0.142
NAS 25.7£3.6 26.6+3.9 253+34 0.113
SOAS 14.7+3.7 13.1£3.0 15.56+£3.8 0.005
MOAS 9.9+238 9.9%£29 9.8+2.8 0.889
IOAS 11.7+4.2 11.8+4.8 11.7+4.0 0.917
HAS 27.4%5.1 25447 28.3+5.0 0.010

% 7 G0 o AR

T 2 o

P-values were obtained from independent t-test

35

H 3-32 32



C}. Positional dependencyl ME AMX EX LU f~HCIHAA ZAute| H|w

Positional OSAE "supine AHI > 2X's the lateral AHI"Z, non-positional OSA
£ “supine AHI ( 2X's the lateral AHI'Z A9E+d], oo wzt A4 EX3t
PSGY 4 L v¥|wst 23 non-positional OSA ALY A|AFAL:, A% ZEY
7} BT 895 AU EUTHE 4-15). PSG AT)AE non-positional OSA
AR ANREM AHI, ALateral AHIZ} positional OSA tARto] H]ste] @A
I HEA 2 Aol HAE BWEF & JYSUtHE 4-160). EZFE,  positional
dependencyd] W& S84 Bwst A F ATVE ETO)A positional OSA7}
non-positional OSA] H|5}] =A UEPITHIH 4-1).

T 4-15. Positional dependency0i M2 UM EXIO| H|W

Positional (n=72) Non-—positional (n=32) P-value
L0 (M) 495+12.2 44.7+10.0 0.051
BMI (kg/m?) 24.6+2.7 27.0+3.6 0.001
H= (ko) 73.8+10.0 80.5+12.8 0.007
7| (cm) 172.9+6.3 172.6+6.4 0.825
== (cm) 385+3.1 40.9+35 0.002
WHR 0.95+0.06 0.95+0.06 0.835

BMI, body mass index: WHR, waist hip ratio.
P-values were obtained from independent t-test

H 4-16. Positional dependencyli| 2 x|z & £HCIAZAL £ Z H|W

Positional (n=72) Non-positional (n=32) P-value
AAHI 14.0£18.0 21.9£21.6 0.063
/RDI 13.9+16.8 21.0+£21.9 0.114
AREM AHI 54+20.9 10.5.0+24.9 0.294
ANREM AHI 14.9+21.0 25.8+23.2 0.022
ASupine AHI 21.4+23.2 204+26.4 0.852
Alateral AHI 0.1£16.0 26.5+235 0.001
Aaverage Sp0x(%) -04+17 -05+1.6 0.624
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Aminimum sppOy(%) -3.1£6.1 -1.9+59 0.338
AHI, apnea-hypopnea index: RDI, respiratory disturbance index; REM, rapid eye movement; NREM,
non-REM

P-values were obtained from independent t-test

2t. REM dependency0fl M2 Y4 EF I +HOIAZAL Zato| H|w

REM-related OSA:= REM AHI > 2X's the NREM AHI, not REM-related
OSA:= REM AHI ( 2X's the NREM AHIZ #A9J¥lth. REM dependencyo] wE
it EA H|WAlo= not REM-related OSA tA}AFe] EEH 7} REM-related
Al BEdE 34 BEEJOHE 4-17), SHCLEAA Zpo] 4 g oA
WA= JAHI, 4RDI, ANREM AHI, dsupine AHIZ} G935t Zjol& UetH®
4-18). REM dependencye]l wWE ®&4 HIA AF7IE  AHKI00A+=
REM-related OSA7}, A57]& AHI 50% FAo|A+ not REM-related OSAY
fa/do] A AU 4-2).

H 4-17. REM dependency0f| M2 AUMH EXIO| H|W

REM related (n=20) not REM-related (n=84) P-value
L0 (M) 47.7+114 48.0+11.9 0.925
BMI (kg/m?) 25.0%3.1 255+3.2 0.555
HE (ko) 74.0£12.0 76.4+11.2 0.428
7| (cm) 171.5+8.0 172.8+5.9 0.432
== (cm) 375+43 39.6+3.0 0.023
WHR 0.96+0.07 0.95+0.05 0.604

BMI, body mass index; WHR, waist hip ratio.
P-values were obtained from independent t-test
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T 4-18. REM dependency0 2 x|z

.

—

& ot

=

A F Zi Hiu

REM related (n=20) not REM-related (n=84) P-value
AAHI 5.0+9.5 19.6+21.2 0.001
ARDI 55+9.0 18.7+19.9 0.001
AREM AHI 11.3+15.6 6.5+236 0.392
ANREM AHI 1.9£10.7 22.0£22.3 0.001
ASupine AHI 6.8+13.6 24.4+24.9 0.001
Alateral AHI 3.6+£11.9 9.4+24.1 0.138
Aaverage SpOy(%) 0.0+£1.6 -0.5+1.7 0.226
Aminimum SpOy(%) -1.4+47 -3.2+6.4 0.225

AHI, apnea-hypopnea index: RDI, respiratory disturbance index; REM,
non-REM

P-values were obtained from independent t-test

90.0%

80.0%

70.0%

60.0%

50.0%

40.0%

30.0%

20.0%

10.0%

0.0%

AHI<10 AHI 50%
Total

AHI<10 AHI 50%
Mild
M positional 0SA  ®

AHI<10  AHI 50%
Moderate

non-position| OSA

rapid eye movement; NREM,

AHI<10  AHI 50%
Severe

% 4-1. Positional dependency2t OSA EZ0| 2 Xz M3
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70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0%

0.0%

AHI<10  AHI 50% AHI<10  AHI 50% AHI<10  AHI 50% AHI<10  AHI 50%
Total Mild Moderate Severe

REM related OSA ® not REM-realted OSA
J% 4-2 REM dependency?t OSA E3=0| ME Xz 843=
0. AAHISH UNZA E=0| Mt 24

of JAHI 944 B4 9 ZuruAs
2

Fo B 4-197 Zov] Epsuss

Yal

H 4-19. JAHIS ONE S8 o SRERAS 20 Ak

Lio| BMI S =34 U1l to FH SOAS
AAHI 0.045 0.127 0.053 0.091 -0.238* 0.311*

% AS ol it A2 ® 3-32
P-values were obtained from Pearson’s correlation analysis

* significant at the 0.05 level

39



3.4. ELEX| X[=29| GZQIXt 24

¥l o] 7R #AMZ Sote] WA Amadel weAo]l Eral
% ZEste] IARAEZ AFsisith. oW, AF7IE AHIK10 ”'Jr%
HE 24991078 3lo] ogistic regressions At Ay} A AAL
SOAS7E, A& A-& AAHIO] wWE multiple linear regression AJ3A]ol+

o
X
i

N
ooy e

=
A

ﬂ o

W AZF & REM $H9 v (%), SOAS, Ul to FH, A AtAZsizrl EA4 A

o o3 PRz BT

E 4-20. 7EUER| A=z H522 1

OR(95%Cl) P
SpOz(minimum) 1.173 (1.062 ~1 .295) 0.002
SOAS 0.857 (0.745 ~0.987) 0.032
Logistic regression analysis
Z4:991: AHIC10 715 A3oi8
R* 0.311
B 4-21. FZUER| = 6522
Coefficient Standardized coefficient P
% of REM -0.726 -0.283 0.007
SOAS 1.621 0.270 0.008
U1 to FH -0.571 -0.225 0.025
SpOx(minimum) -0.522 -0.199 0.057

Multiple linear regression analysis
Z5090: JAHI
Adjusted R¥ 0.229
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WEK AR B4 TRSAAE JUIS HEsidn TAREN AmE A9
S olgEt 79 A AR, A4 W optuzad e &

Ao=E AR AR7F 7HE WHTHAE 4-22, 11 4-3).

FAWEH A2E A% HEHA TS olgE @A)

ool 7V Wl E
SYBIGLT|, 1 olgRE WrE EAV WAs bt

A 287 3007+ 214 4
O
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B 4-22. FZUER

oIt AEAIRL OIAEALL| =

2 H

% of total % of wearer % of non—wearer P-value
Total (302) Wearer (179) Non-wearer (123)
PSS 46.0 (139) 40.8 (73) 53.7 (66) 0.027
tesVNEIN 12.3 (37) 10.1 (18) 15.4 (19) 0.160
Total (304) Wearer (180) Non-wearer (124)
Y7 [(RRHEH) 18.8 (57) 17.2 (31) 21.0 (26)
U7 |(FLLHRIREH 10.9 (33) 7.8 (14) 15.3 (19) N/A
5 8.9 (27) 8.9 (16) 8.9 (11)
TUUHEX| Aot AS 62.2 (189) 67.2 (121) 54.8 (68)
7|Et 3.0 (9) 22 &) 4.0 (5)
Total (115) Wearer (59) Non-wearer (56)
LA 40.9 (47) 62.7 (37) 17.9 (10)
U7 38 34 23.7 (14) 53.6 (30)
You 6(3) 00 54. (3 €0.0001
gs 139 (16) 10.2 (6) 17.9 (10)
7|E 3B 34 (2 54 (3)
Total (299) Wearer (175) Non-wearer (124)
OlRES Oig 3 (13) 4.0 (7) 48 (6)

TYUHR| Xz O|MX|E MS0| o2z 0(12) 4.6 (8 324 0178
ZM 9 ot 2 21.4 (64) 24.0 (42) 177 (22) '
Zo| AR ES 47.2 (141) 49.1 (86) 44.4 (55)
7|Et 23.1 (69) 18.3 (32) 29.8 (37)

Total (304) Wearer (180) Non-wearer (124)
S 23.7 (72) 7.2 (13) 47.6 (59)
N/A
20l a7t =0 7.6 (23) 1.7 3 16.1 (20)
FAE 2 72 (22) 2.8 (9 13.7 (17)
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% of total % of wearer % of non—-wearer P-value
St oA 9.2 (28) 22 &) 19.4 (24)
X AES AoHE 7.6 (23) 9 (16) 5.6 (7)
7|Et 12 8 (39) 6 (10) 23.4 (29)
X & MBS 4 (135) 75.0 (135) 0 )
Total (304) Wearer (180) Non-wearer (124)
7|18 ®M30E ol 1 (134) 70.0 (126) 6.5 (8 <0.0001
oL 559 (170) 30.0 (54) 93.5 (116)
Total (170) Wearer (54) Non-wearer (116)
X 5 (o) =] [=I9N
S HEEIX] BOI= ERbE 2 21.2 (36) 57.4 (31) 43 (5)
o s il G (0.0001
UX| = 01R Li0| o242 10.0 (17) 20.4 (11) 5.2 (6) ’
7|et 7.1 (12) 16.7 (9) 26 (3
TEUHR 28 SHe 61.8 (105) 56 (3) 87.9 (102)
XEETH thseF AR AlF¥ste] P-valueZl AXEA] gFom, AAE %= % of case
P-values were obtained from x? test
=O|RE MY
s EHE
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FHWEAES 83 NS B o 48Y/F 6.3A7/Lolgrk ol @A) o)z
&4l A% A8E WA Y AGULSH G g AE skl U
4gAs) un A 29 H8Y 4 D I A A TS fOlH B2e B

T AJATHF4-23).
A Aol il Az 71 BR40) Mg (o)e TS, @A I8
Ajo] Hlg(=wearinge AEE, AR 27] 29 oyl AA AmAer @A %

|2 Hl&Y] zto|7h 2A oA gR1T 4= AtHaE 4-4).
X 30.0% 15.0% ,m
;;_
= 20.0% 10.0% &
r o L b0
<+ £ 40-59
i 10.0% 0% & 20-39
= FT O esmtotal
il e .
=g 0.0% o0 = wearing
<] L SV o T - Ty S m o = 2
~d = =
T 277N I
r»j ":—.1 I=1T e el
I8 4-4. AR Y 0| W2 X YUY XSG IS
H 4-23. 9iXf LZLEX| 28 020 [E +=3= Tt
Total Wearer Non-wearer
P-value
(n=303) (n=180) (n=123)
X=2717F Ohg) 33.8+34.6 42.7+36.7 20.7£26.3 <0.001
=2 28U 48+2.1 55+1.9 3.9+2.1 {0.001
U AZAZE 6.3£1.6 6.6x£1.0 5.8+2.0 0.001

P-values were obtained from independent t-test
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7t MEZAE ES HUE TRURK 2§38 53

MEZAE Bolol TAWAN FE T HH8S AUsATL Bus R
A A 418%eldth BA UESAG)N $A4E M wgo] Egkout @
A BeAE 322% Aol FAES APSATY Buslt ST H8L
H3z0 AZSErk Bud gUAL FRES AFS G 110%2 o
A ekt A2 Aol gl 2ow e,

BA8S AL PP FAES AT 3YT A FRE A
BRel 47.2%01908 o] F iREL ASEr FASEAL HsE AdE %
AF9 FoE WEAU. ol fu T8 oldd] AFHAAW, B FaE
2 A G- WAL QA FRE FBAY S12%019008, o] F e
2 glo] AR Yobzirkal BIBIHkE 4-24, 25).

BUS PAGY FRE ok Iud ol = B3 Aoiss
sow A

olr

a

=]
ﬂ.
e
(=1

24%

= EEH| T
P HEL
ﬂﬂﬂﬂﬂ
XorEE
LEEE
= agdst
"sE

=7l

a3 4-5 2GR AR S Uehd 28 9y
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% of total (n)

% of wearer (n)

% of non-wearer (n)

Total (304) Wearer (180) Non-wearer (124)
o= 41.8 (127) 32.2 (58) 55.6 (69)
2x2 Akl SN AH ¥ XI=FY
Total Wearer Non-wearer

% of S/E experienced total
number (127)

% of S/E experienced wearer
number (58)

% of S/E experienced non-wearer
number (69)

MNE= Lot 51.2 (65) 33.1 (42) 27.6 (16) 24.1(14) 71.0 (49) 40.6 (29)
%12 & Loy (e 558 D) 87 (11) (558 2l9) 3.4 () (=1 ¥ 2l9) 130 @)
2xE 2T S 1.0 (14) 155 (9) 72 6)
PRI 205 (26) 315 (20) 87 )
X AE|  Haet mE 472 (60 18.9 (24) 707 @) 293 (17) 275019 101 ()
(1) 2518 212) (1) 2Rg 212) (1) 2512 212)
Lt 57} 55 (7) 69 () 43 ()
TE YRR K12 K& 125 (52) 89.7 (52) 29 )
iﬁ%ﬂ T 22 31 () 52 (3) 14 (1)
[2 22 Yoz wH 18.9 (24) 34 () 31.9 (22)
APIRSEE R2E Bt 291 (37) 00 536 (37)
T[Et 39 (5) 0 0) 72 6)




L. SRER7S 2MS S5 TAUNR A8 7120 HE Sot0 #at 1}
PRI G 710 29 vl @l BeAS 29 olge] A HgA
2 Urol Az A% ASEE Hus 2% 2d ol A840IMY palatal plane

to mandibular plane angle, FMA, Ul to FH7} A& A& FoJ3t W7} Yeld=
9|, palatal plane to mandibular plane angle®} FMA+= A& & 377} Ul to FH

qHE A= & Aart FEHJUHE 4-20).
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B 4-26. TR A8

712100 M2 Xz H-

D

[

3

Total (n=81) 2 DT 28X} (n=39) 24 0k 28Xt (n=42)
Xz ™ Nz 2 P1 g ™ e = P2 W= XNz = P3
SNA 80.5%£3.9 80.4+3.7 0.357 81.5+3.6 81.3%£3.6 0.367 79.7£4.1 79.5%3.7 0.615
SNB 77.3%4.3 77.2x4.1 0.277 77.9x4.7 78.0+4.5 0.885 76.7+3.8 76.5%+3.6 0.141
ANB difference 3.3%x25 42+93 0.344 3.5+2.3 55+13.1 0.361 3.0£2.7 3.1+£2.6 0.701
Facial convexity 4.8+6.1 5.9+10.6 0.280 55+5.8 75%13.8 0.349 41+6.3 44+6.1 0.304
PFH 93.1£7.1 91.7+£12.6 0.250 92.4+6.6 89.8+16.1 0.288 93.7+7.6 93.5+7.8 0.692
AFH 139.2+7.4  137.5%16.7 0.374 138.8+7.6  135.2+23.1 0.358 139.56+7.4 139.6+6.2 0.896
SN-Go-Gn 35.6+7.0 36.6+9.6 0.180 36.2%8 37.4+12.4 0.377 36.1+6 35.7+6 0.085
PP to MP angle 26.2+6.6 28.1%15.2 0.197 27.1%7 30.2+21 0.317 25.4+6.1 26.2+6 0.029
Wits -2.7+3.9 -2.2%6.2 0.467 -2.3+3.9 -1.2+82 0.387 -3.1+£3.9 -3.2+3.2 0.791
OP to SN 16.3%£6.2 16.4+5.9 0.903 17.5+6.2 17.3+6.1 0.587 15.3%+6.2 15.5%5.7 0.623
FMA 27.6%£10.3 25.9+7.7 0.114 30.4+12.8 26.2+9 0.058 25.0%6.3 25.7+6.3 0.001
IMPA 94.9+7.3 94.6+12.3 0.781 95.9+8.1 93.56+14.6 0.195 94.1+6.4 95.7+£9.6 0.226
U1l to FH 127£78 1102£11.6 0.028 1119485  108.8+14.9 0.175 113.4%£7.1 111.5+7.3 0.002
Interincisal angle 1245+13.6  1248+12.2 0.851 1241+12.2  123.2+14.7 0.682 1249+148  126.2+£9.3 0.411
Nasolabial angle 98.0£13.8 99.1+£14.1 0.109 92.6+13.7 93.8+15 0.387 103.0£12.1  104.1£11.3 0.073
PNS-U 40.4+5.2 42+10.5 0.162 39.8+5.8 426+14.4 0.253 40.9+4.5 41.4+46 0.113
NL/PNS-U 126.8+6.1 126.1+8.1 0.434 125.1+£5.7 124.8+9.2 0.834 128.3+6.2 127.4+6.9 0.178
HLMP 18.9+6.2 18.7£6.1 0.614 19.4+4.9 19.2+4.9 0.697 18.4+7.1 18.2+7.1 0.745
AH-C3 41.4%5 41.4+50 0.939 41.2+51 40.9+5.1 0.519 41.6+4.9 41.9+4.9 0.354
NAS 26.2%3.7 26.8+3.9 0.113 249+3.2 26%4.1 0.028 27.5%3.7 27.5%3.7 0.959
SOAS 13.8+4.1 14.1+4.0 0.136 15.4£3.7 15.7£3.5 0.228 12.3%£3.9 12.6x4 0.368
MOAS 9.6+2.9 9.8+£3.3 0.499 10.0£3 10.0+£2.8 0.935 9.3+2.8 9.7+£3.7 0.308
IOAS 11.4x4.4 12.1+£4.9 0.045 11.0+4.2 11.6+4.2 0.191 11.7x£4.5 12.6+5.6 0.132
HAS 25.9+5.2 26.2+5.3 0.381 27.6+5.4 27.7+4.6 0.652 24.4+4.7 24.7+5.6 0.441
¥ 24 ASol ek %< # 3-3= AL
P1, paired t test: AL AAQ A& A-F9] HF B P2, paired t test:  §rgAN] A& AT W A, P3, paired t test: HFFSAY] A& A5 H Hlw
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1) RDC/TMD ZITt 7|=0f| mME EPEE HIE
WAL} JE71ERAE Botle] RDC/TMD A 7| wat
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H 4-27. RDC/TMD ZH7|Z0| M2 Harddoy T MR Hig
Xz ™ iz 5 Hal
Total &
% of total 14.9 (26 14.3 (25
(n=175) b of total () %) 2 (Ol =6, o153t n=1)
2
responder (n=40) % of responder (n) 275 (11) 30.0 (12) )
Success criteria P ° P Prvalue Pvalue (i n=1, &3t n=1)
AHIK10 0.335 0.076 3
¢ non-responder (n=43) % of non-responder (n) 18.6 (8) 14.0 (6) &
(M n=3)
3
responder (n=44) % of responder (n) 22.7 (10) 22.7 (10) )
Success criteria AHI P ° P Prvalue Pvalue (i n=2, st n=1)
50% reduction 0.970 0.807 )
non-responder (n=39) % of non-responder (n) 23.1 (9) 20.5 (8)
(M n=2)
6)
wearer (n=94) % of wearer 22.3 (21) 21.3 (20) )
Oral appliance ’ P-value Pvalue (I n=5, &3t n=1)
wearing state 0.001 0.002
non-wearer (n=80) % of non-wearer 5.0 (4) 5.0 4)
P-values were obtained from x“ test.

©)
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H 4-28. FZUEX| 2E01R0 ME WEtHst {7

Total (n=208)

Wearer (n=120)

Non-wearer (n=88)

% of total (n)

% of wearer (n)

% of non—wearer

WEHst Hig 18.3 (38) 20.8 (25) 14.8 (13)
@EE;SH;;?? 05 () 08 (1) 00

é?gflr[%m %6 (20 1.7 (14 68 ©)
% 28 5 53 1) 00 76
i?i;ﬂfff 25 @) 33 @) 23 )

E 4-29. FZUWHER| Xz Hs GR0 OE i+, 2 2 3 IPHE

o}

(Success criteria AHI{10)

Total Responder Non-responder
; o P1 . o P2 ) o P3
Xz ™ iz 5 Xz ™ g & iz ™ g &
(n) (n) (n)
0.312 0.795 0.224
CMO (mm) 48.8+5.8 49.2+52 47.9+56 48.1+5.0 49.9+5.8 50.6+5.2
77 (42) (35)
0.480 0.854 0.359
MMO (mm) 494+56 496+4.9 496+4.8 495+45 49.3+6.2 497453
(106) (46) (60)
0.006 0.065 0.047
OB (mm) 26+1.7 22+1.7 28x15 24+18 2.3+1.9 1.9+1.6
(50) (26) (24)
. .001 N
0J (mm) 3.3%£2.0 2719 0.003 3.6%x1.8 2.8+1.7 ©.00 3.1%£2.3 2.5+2.1 0159
(51) (26) (25)

CMO, comfortable mouth opening: MMO, maximum mouth opening: OB, overbite; O], overjet
P1, paired t test: - tARF AAQ] A7 A& B H|W; P2, paired t test: ¥-3AF9] X & A-ZF B4 H|; P3, paired t test: B]EFEAIY] A& A5 By v
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T 4-30. FZAUER X2 2 GE0| M2 i, a2 U 8 OPHEF HS} (Success criteria AHI 50% reduction)

Total Wearer Non—-wearer
- o P _ o P _ o P
Nz A N2 & Nz A 2 & xgE ™ g =
(n) (n) (n)
0.312 0.805 0.266
CMO (mm) 48.8+5.8 49.2+5.2 48.4+5.2 485+4.8 49.4+6.5 50.2+5.7
(77) (44) (33)
0.480 0.652 0.117
MMO (mm) 49.4+56 49.6+4.9 49.8+5.1 49.6+4.7 48.9+6.2 49.6+5.2
(106) (57) (49)
0.006 0.099 0.025
OB (mm) 26+1.7 22+17 2616 24+18 24+2.0 1.9+15
(50) (33) (17)
0.003 0.002 0.608
0OJ (mm) 3.3+x2.0 2719 3.4+19 25+16 3.2+24 3.1+24
(BN (34) 17)

CMO, comfortable mouth opening: MMO, maximum mouth opening, OB, overbite; OJ, overjet

P1, paired t test: AR} HAQ] X7 H-F W Y|, P2, paired t test: ¥FSAIY] X7 A& B YW P3, paired t test: H¥FAS] X7 A& B v
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B 4-31. 30 THUWER| A2 0iR0| M2 N7, 45 U 25 LY #s}
Total Wearer Non-wearer
_ o P1 _ o P2 _ o P3
Xz H iz & Xz H XNz & xgE ™ XE 3
(n) (n) (n)
CMO (mm) 49.2+56 49.9+5.1 0022 49.6+5.9 50.2+5 0130 48.8+5.2 49.5+5.1 0075
2+5. .95, a73) 6+5. 2+ ©9) 85, 5+5. 6
0.236 0.500 0.008
MMO (mm) 495+55 499+55 49.9+5.6 50.1+5.0 48.9+54 49.7+5.1
(246) (143) (103)
0.001 0.004 0.053
OB (mm) 25+18 21+16 2.6%+18 22+1.7 1.9+1.3 1.7+11
67) 49 (12)
<0.001 0.001 0.191
OJ (mm) 3.3x20 26%+1.9 3.4+21 2.6+1.9 2.8+1.7 2615
(63) (51) (12)

CMO, comfortable mouth opening: MMO, maximum mouth opening: OB, overbite; O], overjet

P1, paired t test: W3R}t AAY =7 A&
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FAURAS WE AR o 67mme o] Ao WALl oF 64.8%E
AU AT A PAWEN AAEe Rag on 43E 9 Ay 2
8 cifel foat Aot QloTk FAWRNY AW LS W] Skl
% Auel ZuERAS B4 due] de dude BAsgd, ol
snoring timeo] AT SOt AWPAS HYoH, ZUFHAS B4 Azl

e Hole a2 UUTHE 4-32, 33).
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B 4-32. FZUEX| 2 SHORAA £ =9 Avalue?tQ| o2ty

AAHI ARDI AREM AHI ANREM AHI ASAHI ALAHI AREM ASnoring time 4500, 4?’302

(average) (minimum)

RS

0.152 0.154 0.105 0.130 0.171 -0.094 0.101 0.325* 0.042 -0.031
mm
HEIHHE
9 0.044 0.059 -0.087 0.067 0.042 -0.137 0.052 0.007 -0.016 0.062

0

AFHE (%) = WA ARF/ 3 el X 100

P-values were obtained from Pearson's correlation analysis; *

significant at the 0.05 level

oIt TAUER| 28 K20 ME MEIZO| X[
HF| 22 o MII|IE AHK10 ME7I|Z AHI 50% reduction olr Ex| 205
ol oo HISX} H[HISA} HIS X} HIEI2X} 2K} 0|zk2K}
n=71 ”= = P-vlaue ° P-vlaue ° P-vlaue e e P-vlaue
n=53 n=5 n=19 n=49 n=33 n=35 n=53 n=5
s
(mm) 6.7+2.0 6.7+2.0 7.0+3.4 0.858 6.5+1.9 6.7+2.1 0.730 7.2+19 6.1+1.9 0.027 6.7+2.0 7.0+3.4 0.858
mm
HiHlE
o = 64.8+13.3 | 64.3+135 66.0+24.1 0.886 63.2+13.8 653+12.6 0.541 65.8+125 63.7+13.3 0.517 64.3+135  66.0+£24.1 0.886
0

HAAFHE (%) = A A/ AolsF X 100

P-values were obtained from independent t-test

55



AT oA 3 A2A AR F 324EU 7Ur°ﬂ o3 fﬁh% *10”0} E} A
gAY A& d BAgS 49.54), 9149 HlE2 oF 8:20]0H

1.2. FBUER x|z HSXie} HESAY f8d 24

7t FHH X|=&81 H|W

AL ALz 2ARE TR Azl gt 20 e @4 FAUEA 2
ZHolst, 2gAD7E mRRgAte] Blsto] A WHEU=T, oA A FA AwE
Ash= AT AU E S Qo). ERAZAME SuctaAe 22 ATE A4

S ¥ ST 4 gloeng FHA wEL7F 22 B FHUWEA ARE A
S 5 QA Hrh

TR AR Q-5 AAFgAeet FFA St BE2 HESACIA o 3
s wEEe b, HRkeAe] Amad g4 aflew AFIUMeE g2 89l #
AEeA] a3 Hopop it wEbM FIUWHA AR Al AREIE o7l H3h
M= OSA ofgkaRlo] tieh w53t ofof gt w2 oA Alslior Jict.

TAWEA A= AWA an Frhe AR A5 FUCEGA 2R BaE
ot olFolFedl, dETIEeld AR WA A glol A9 EE FE
A WA AR F —’F‘ﬁi}‘ﬂ%‘/\} ARt AdEE &g &+ AT ol
AHI® 7wt ofyet AtAhzopeor sl d2 o4& AdW7F I¥Hol dridt



MHAEI=AO tiet a=i7F Basts P ojjet FEof et At Wasith

TN NBEHES H|wsl) jqo}oq sl a=o] 4 e Hlwdt A
T JE72S AHI 50% oA AR 1S o o @S §=oi] uhexie} uukexto}
o fedol #EHY=H, cole AHI 50% A&E A37IEe= skl H4Y,
AHI(10Z %ﬂ—’éﬂi 2 WET Feies 2] fot AR AF AHI
Hghgol o 47] wEolstal AZEY, wEbA olf AAsks A%kl diet At 3
AAlol= ol ale alEsfop it

oX.

Ot FZUEX X222 |84 ¥ HZ20 &M

oo A= uEloz AU RO SFAe HrkiEw  AEsE
AHIC1091A  42.0%, AHI 50% reductionolA 55.0%Z APAFoA 60~70%=
Hisks Ao Hlsto] oA Wokth o= $59 AT MAl BA ddAe] 51.9%
E Oa w2 HEZ Ak 7] qEeE AZHETh 0SA9 5359 UJrE} ‘lc')l‘
st A3olA Ade7lE (B4 AHIKI0, AHI 50% reduction)ol
B&ollA 78.1%2F 43.8%, FEEONA 58.1%2 67.7%= Fex °lstY] "‘H"c}x}oﬂ
Ae ol AFet Hg 9 fade HiloH, BF9 OSA = 50% ©I
Aol Z+aT} 0]—‘7——011]7] &9 AHI 50% reduction J&7|E0NA F&EAo] A

ZERU, %3}04 Q?l@ T U= ARFE WA Ame 5% olstel diA
U, 559 AAE 237t glod, 4F 559
A A = AHI<5E HES 4 e v B Sltke Aotk wEb AU
A A= ayet HoFS ] HoZ W A& RS CPAPY| ¥hgol glal
At Hoske AR ske A9 Am AR oAl s Hotop & o
o, AHI Ao wEpaet WA w9 A35S AAHAY Aaads 7t
Sh= A HA] Aarsf Holok g Aol
flob Z2 Aol weh, WA Am SREAY] EA4S ERlsh] flste] of= 7t
A4S AFeiglon, ol HIEoR IARAS Aldcte] FHUEA AR 9S
BIESIT. V1€ AHKI0O wWE AE oFE FIHULE  logistic
regression A4S A9t AdloA= SOASSE FA AMAXSIETL JAHIE S5HS
2 multiple linear regression 4% A3t AyjoA= AA WAL 5 REM $H
o] Hl& (%), SOAS, Ul to FH, XA AtAmsizrl 83 @Qlog ISt o

=

i}
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2gt A= WA Are #EFER REM $HEY HE), RHFARTR (UL
to FH), 471= (SOAS) S AHION®] AE (AaRstE) 5 ot ] IF
< T Stk AS 9ulshe HIE Am AF gxp U] g §FE wRt

A pefet 3?_4 ol 59 AoAg-Z LEsof gttt

ohot, o] ATLof|lA| logistic regression ¥ multiple linear regression &4 T4
A7t B gskenl, Asde] Edsll ol AE S S AL AR
o 02 APAFLIME o] 7HA] AHeR Qlste] THH J5890S Irtslst
) olsigel ge AVHOE ARSL Uk AT TAHEA weRel 54
Yot At k= ol At A&LHUH, A= HREARE H[RESARS] RO
of Blsl FEsHA L wEbA AP glo] RioA ARt AmE F o HwE A
43 £ A HEE ARaNs U2 EE BA9mH] IAdm 7|og o=
7] eRgt.

Positional dependency?} REM dependency®l W 2= 0;/‘40] T3St 2o]
£ Holgd, oL AFuitt tE Z¥F TEEHY of¥l AFolAE= positional
OSA7} non-positional OSAETH F3UWAA] g FaAC] =4 Uehten, REM
dependencyo] W& A& FRAHS HI7IECIU 5ol @t 1 At HEA
UERtth o] 9 uo], AJd 5ol wE WA Amave SAZXE {ofet
Afo|7} WA= A okt

Met7| o XA
% 3 B UIRS AN AS X9 AwY AR
A4 9 ogmEagelgion, Jeedozt dzA BTt 4 wskth Heh
I 098 87 %iw WS Bt AZARe] BAlo] B ekt Ei
e §eUol o=t Bokd ol shEr.
el S0T0% AR AT AU Ashosl, WA A 1R8N
A9 9] AzE WAL WA Lolsks 497 theow wol OsAd F Az
WHoEL PANEA E RIS AEsts 202 Uehi.
FARINE A% A R A9
ggBGtY, oPjole $80] wE Bwzol mPsle] U Aow Ay
% EPsle] FA WA ¥4 % : ;



Lt. FZUER X229 3= Yot

TR A7 &3ee F9 A ¥ SFT FAEARKICR HUsA:
ojmj AA vERAE 2BFE A AR VIR AASEE Silth olFA
Wkl &sks AvEd &AL vAgAEY 3 2489 B 5RF AEAl

Fob =7t wow, A/t 9A Aok vjAgAe] 4 Am FEL

2 olojAls A7t got B Ar 7RME FEA] vt A2 Aoz A4EY
SolA A wiel TRPVAR, FAge EIsiel S g2 FHE SNEk
2 ot #E2 FAls] ofEiRe Aer wdd

A FIWEA A4S HeE FE VIl wer grielEE 27 24 oldels,
A g & 22 A= 71 Ul oA ves @A WA 28R vlEe]
Aot AA HojFwpt ol fgaste AL WY & deH(@d 4-4), o &
AAZ 27] 249 oW A& g Hgo] E=< Aulste AC® s4E + 3ot
ot 2 olF AR 23S SHACR QIAStAL ofdf disf A3t F7IE FA
g0 et &= FAEHA A4s &
°F 217HE= 2471Ho] HA Y= A2 o9k o] dHal & &

oEbA WA A 27000, A A'F AEE & AxF A= 7170l 249
ol bl tisidE 1~371E 49 WdE fAleke® st AUWEA =¥
A 3 Rt 282 siasta ave et Arg IRE AE ¢ =S
sfor Jttt. olet HEol, 29 ol AVIRE AN ROt e SE HIPL
EEHER, &5kt duet SHiA Ar F 29 A F= B 59 S48t
O & & glon, sutddARt BAKISH dAE Zdste 7 AAE A
stof Am & AR a¥E e =% ARENE AP fRt A3
(titration)o] 2EeHA] BHA] B7FsjoF & Zlolot.

™
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52

i)

i}

1.4. FEUEX| x5 FAS(ATY) Yot
PPN ARE AFE 182 BUS WAL 418%0ld, ol
WEgAS UE (556 %ol F W %ot 32.2%9 HEAT PGS PP
o wustgeh S o] F FAEL s gtel AzE Axd FFel 9
Lo BRS A4 110%] 2, @AelE A8 AFsk gt



1l S Al H2RE PR 47.2%2 BEE AR fidide AFFUS
ol 4 dolrh AA FAHgol Ytk U AL AA A HEAI
ol Uehtid, ol @4 mAgAe] A9 MBS @ AL INE 2
8914 onR “BA HAE gloo] SWWS sM5Ael kol WA Anz 47
Sl ol 2R PN ?J%*Olﬁ}ﬂ A o P Sas

Sl TR A% FIE oPIE kel lom, of F URE OSA A
2 A I8 S0 olols]E SEE ol t Helrt Fashh Rolth

WA HEAQ] FAERl HaAel, wHst 9 Swo] HolE 2qlst
7] fiste] HeEddol ¥7h At d WA AR A5 SREIAS 24
A2 v|wsiglt. HEo] Agk vleo AL uRSA-HERSA APlHE &
ot Aol7h WEHA Aokort HBA-uHEA Apoldl= 57417‘4 W«WC’] w2

. OO

A dele ASlslol ekt 2342 4G, A% F RDC/TMD B/ HEL
b BAES AS FA WA 2l oDz ARz Fde Bas] U
844 Sk Aol ek

slofe PO ool HE TAYRAY EHoR sl 2w ¥ W
] WIS oS 4 i, oA A5 W wslel 29 oA A
Ao 21 A4S Fslo] AT 4 At AR $4/49 e A= F 7
st %ol BAEE, 24 o PANINE A8 PRI palatal plane to

pY
B ob ok

mandibular plane angle®} FMAQ] 74 9 Ul to FH 37PF A& & oM &
7Rt AL WEE 5 vk & AXEY 4 E 3 grfigo] HojRa, Afetd

A7t Shzel djE) ol$ Zwrt MOHEUL o FH), Aol sjote] Buw
o slote] WA weel WSS mole Aoz PAFLH|, ol Wsls 7
WAH Amel mIE FAAZ 4 one A7 Bede] A9 Am T YAt
4 ANg SUNAEAE ANEs foF s wAslgEA, T #H &
e fAET PeA] Selshn ) B AdF FAS Ak &

o] Aol TAWIH HAFS BF 6.7mm, A Slet o AL o

60



04.8%%2 TEEoH HIF7IEZ AHI 50% HAE o192 of HWRSAY AHZF
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ES A diRol AL, FRUWEA AE ol tE ARE e UAE
T2 FESHA] e AFE, OSAY A¥LcIy v AmirHzbel AFAQ H|
o ATE AP 5 glglen, dE A A § UEE 5% S ddEAE
YR IR oA RE A A A o] A9 AgHe] E & g Aol

FRHEA Ame 2o At ddAelA AE Al FR7I0l 2 AER
s EY Hu oy, oE AR Hlst] HOAo] w1l HEZQ W
o Axle] @2 AmdHeltt. wEbsd Hddt tiRE AAcke A

A B F8% DAIH, ol flote] & AFE HIESI] B
771 AFEAOU OSA9 “heterogeneous’ Oz ZAZQl Q91 WA
olgth. SRt FAA VM #Iste] ofE Aol olet #RZ AFE AETA
ZIgYsfioF sh, 7} A4 dojR= g Foto] B7Fd 4= Qlofof gttt

EF WA AmolA F83 tE W AgE NS 7L ARE
A& 4= QA dof dthe Aolth olF s A 85E wefd "avt Sl
=8, ol AFoiME HEAE Fste] Y Am olf/AE FH olfE E<lst
V, Mg WEEY 3% 1P RG] dfgk ARk Ui FFHeE It
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483719
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o]Zo] W 4 girke Zo] FAHY S 7L W, olo] e we Hrao)
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2 gog slEle nEsks AL aTdoln Hd ARE el ¥ Wa
sk shEE AEsle] woE AR geE ) FANEA sleleele o g
Ajolet. Wb ol 94 Flol=sel Aol A7 Jutom fuls sd
A AR HEA] e Rol AYE U1 A A=
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