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A8 A( Body Mass Index, #Z(kg)/A%
“m’) T2 et MY AF7E 25 o3 ol
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< Reference Points >

S, Sella : the center of sella turcica(pituitary
fossa)

N, Nasion : the most anterior point of naso-
frontal suture

A, Subspinale : the most posterior point on the
anterior contour of the upper alveola process

B, Supramentale : the most posterior point on
the anterior contour of the lower alveola



process

ANS, Anterior Nasal Spine : the tip of the
anterior nasal spine

PNS, Posterior Nasal Spine : the tip of the
posterior spine of the palatine bone in the
hard palate

U, Tip of the Uvula : the most posterior and
inferior point of the uvula

AH, Anterior Hyoid : the most anterior and
superior point on the body of the hyoid bone

Go, Gonion : the point of the angle of the man-
dible located by bisection of the angle formed
by the intersection of the mandibular base
line and the line of the posterior border of the
ramus

Me, Menton : the lowest point on the sym-
physeal shadow

C3, Third Vertebra : the most inferior and an-
terior position on the body of the third cervi-
cal vertebra

Ba, Basion : the most lower point on the
anterior margin of the foramen magnum

V, Vallecula : the intersection of epiglottis and
the base of the tongue

Fig 1. Cephalometric reference points

< Reference Planes >

SN, S-N Plane : the line through S and N

PP, Palatal Plane : the line through ANS and
PNS

MP, Mandibular Plane : the line through Go
and Me

NA, N-A Plane : the line through N and A

NB, N-B Plane : the line through N and B

< Angular Measurements( ° ) >

SNA : maxillary deficiency : the angle formed
by lines connecting S, N and A points

SNB : madibular deficiency : the angle formed
by lines connecting S, N and B points

ANB : discrepancy between maxilla and man-
dible : the angle formed by lines connecting
A, N and B points

PP/PNS-U : inclination of the soft palate : the
inclination of the length of axis of the soft
palate relative to the PP

< Linear Measurements( mm ) >
AH 1 MP : vertical position of the hyoid bone :
linear distance along a perpendicular from

Fig 2. Cephalometric reference planes
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AH to the MP

AH-C3 : anterior-posterior position of the
hyoid bone : linear distance between AH and
C3

SPT : soft palate thickness : maximum thick-
ness of soft palate perpendicular to the PNS-
U line

PNS-U : length of soft palate : linear distance
from PNS to U

NAS : nasopharyngeal airway space : linear
distance between the posterior pharyngeal
wall and the PNS, measured on the line that
intersects Ba and PNS points

SOAS : superior oropharyngeal airway space :
linear distance between the posterior
pharyngeal wall and the distal surface of the
soft palate, measured through the point
midway between PNS and U, parallel to the
line that intersects Go and B points

MOAS : middle oropharyngeal airway space :
linear distance between the posterior ph-
aryngeal wall and U point, along a per-
pendicular from U point to the posterior
pharyngeal wall

IOAS : inferior oropharyngeal airway space :
linear distance between the posterior
pharyngeal wall and the dorsal surface of the
base of the tongue, measured on the line that
intersects Go and B points

HAS : hypopharyngeal airway space : linear
distance between the posterior pharyngeal
wall and the V point along a perpendicular
from V point to the posterior pharyngeal wall

3. SHEN

FoAZ F4, 5 38 € n¥8LH =2
Zolo] Wlxzte] 4 FAE XA A3t
Chi-Square test ¥ Gamma, Kendall's Tau-b,
Stuart’s Tau-c SAE ol&3t¥x, Z30|9
N Eol ZUERFAUAAANAG o8 ARE
kel Bl E 18l M ANOVA, HARAA4 o
t-testg o] &3t th.

m= I
1941014 2841712 & 438% S AT el

el APAFE FoiHEH EF TR
%2 o2 Yetgtth(Table 1).

Table 1. Characteristics of the 438 subjects

Mean * SD Range
Age(years) 27 £ 18 19-28
BMl(kg/m?) 210 + 24 158 - 2.1

AA AF W3F 508 (114%)e] & Sk
o, FAF 489 (15.0%), A5 2H(L.7%)°] =
BolE BT, 16M(37%)°l §FY ZIoE,
3™ (7.8%)0] H]FHA FZolE& AW THTable
2).

FohA FQ 299 F 7H(24.1%), HlFHTHA F
40998 F 43%(105%)°] 2E S3k1, FAA 128
83 227(17.2%), ¥ ¥ A 310% F 287 (9.0%)
o] ZolE HYoH, &FFA 2A67HF 434
(16.1%), Bl &F2 1T1% 5 73 (41%)°] 239

Table 2. Distribution of the subjects in relation to the frequency of snoring(numbers of cases)

Habitual Snorer Occasional Snorer Non-Snorer Total
Male 16 272 320
Female 0 116 118
Total 16 333 438
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Table 8. Distribution of the subjects based on various factors in relation to the frequency of

snoring(numbers of cases)

Habitual Snorer Occasional Snorer Non-Snorer Total
Overweight/ ) .
Non-Overweight 3/13 4/30 22 / 366 29/ 409
Smoking/ No-Smoking 10/6 12/ 22 106 / 282 128 / 310
Drinking/ No-Drinking 14/2 2/5 224 / 164 267 / 171
Nasal Ds./ No-Nasal Ds. 6/10 9/25 90 / 298 106 / 333
Hypertensive/ 2/14 4/3 % / 352 12 /%6

Non-Hypertensive

Table 4. Comparison of various factors with the frequency of snoring(statistical value and ASE)

p statistic

Gamma Kendall's Tau-b Stuart’s Tau-c
Overweight NS 043" 0.175 0.108 0.063 0.034 0.021
Smoking xk 038" 0130 0120t 0081 00mt" 0031
Drinking = 068" 012 o182' 0037 o5t 0026
Nasal Ds. NS 0.176 0.156 0.052 0.051 0.029 0.028
Hypertension NS 0.140 0.223 0.029 0.051 0.011 0.020

NS : not significant * 1 p <001 T : correlative at 5% level of significance

Table 5. Comparison of various factors with the frequency of snoring between snorers and non-

snorers(statistical valug and ASE)

p statistic
Gamma Kendall's Tau-b Stuart’s Tau-c

Overweight x 04617 0.182 0107 0.063 0.034 0.021
Smoking . 0.353" 0.134 0.1771 0.052 0.067" 0.031
Drinking xx 063" 0125 0.184" 0.037 0.114" 0,026
Nasal Ds. NS 0.173 0.161 0.061 0.051 0.028 0.028
Hypertension NS 0.143 0.230 0.029 0.052 0.011 0.020
NS : not significant *:p <005 *:p <00l T : correlative at 5% level of significance

£ AWtk =3, vjA#e| 9= 16%F 15%
<14.3%), vl gho] e 333WF 358 (105%)°]

ol & AW, ﬁé IE 508 F 6(12.0%),
J_z FA % 388H S 36%(9.3%)°] nEYe]
At Table 3).

FU4 ZIo|T, HlgwA REo|T % HA
ZolTe A FAM ZEolY W= F4, &F
Zole foAd ¥ FVBAE B2 <
001), oA F, Bl A, n¥YIe FABAE
oz ¢3trHTable 4).
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Table 6. Comparison of various factors with the frequency of snoring between habitual snorers and
occasional snorers(statistical value and ASE)

statistic
P Gamma Kendall's Tau-b Stuart's Tau-c
Overweight NS 0.268 0.387 0.094 0.149 0.061 0.008
Smoking NS 0507" 0.234 0.256 0138 0237 0130
Drinking NS 0.0 0.445 0.030 0.138 0.019 0.089
Nasal Ds. NS 0.250 0.303 0.112 0.145 0.096 0125
Hypertension NS 0.034 0.462 0.011 0.143 0.006 0.087

NS : not significant t : correlative at 5% level of significance

Table 7. Comparison of the various cephalomsetric measurements in habitual snorers. occasional
snorers and non-snorers.

Significant Comparisons

Measurement Probability o
(5% level of significance)
SNA NS
SNB NS
ANB NS
AH 1 MP NS
AH-C3 NS
SPT NS
PNS-U Aok Hab.S vs Non.S Occ.S vs Non.S
PP/PNS-U NS
NAS *k Hab.S vs Non.S Occ.S vs Hab.S
SOAS *kx Hab.S vs Non.S Occ.S vs Non.S
MOAS *kk Hab.S vs Non.S Occ.S vs Non.S
I0AS kK Hab.S vs Non.S Occ.S vs Non.S
HAS * Hab.S vs Non.S Occ.S vs Non.S
Hab.S : Habitual Snorer Occ.S : Occasional Snorer Non.S : Non-Snorer
NS : not significant * . p <00 ** 1 p < 001 % . p < 0.001

FFo| ¢ HlAFo|Z M e ZBolg F
Ap <009), &F(p <001l FeJ7t del &

#77h AATH Table 5).
aeh, B4 2Zo| 23 vlgRy 2Io)

Fele HAZ, 9, 7, WA, 1Y

2% 430AE Bolx gskeHTable 6).

2 das
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FHA ZF|F, HEHY ZF)E, HEE
oj#9] Al F3te EUFHETAYAPAA AL A
FHAE B3, AHAFp < 00DFI=E 4% A EEL vadAgd, AFMY Hol(p <
0.01), BIIFZ(p < 0.01), FAFZ(p < 0.001)
Z(p < 005 FESo)A T3 &
o] & B tHTable 7).
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Table 8. Comparison of cephalometric measurements betwsen snorers and non-snorers

Snorer(n=45) Non-Snorer(n=30) .
Measurement Probability

Mean + SD Mean£SD
SNA 824 + 29 2.1 £ 42 NS
SNB 803 *+ 30 813 + 43 NS
ANB 22 £ 26 10 £ 23 NS
AH1MP 143 + 68 111 £ 64 *
AH-C3 413 £ 35 425 * 47 NS
SPT 92 + 24 101 £ 18 NS
PNS-U , 426 £ 39 394 = 39 ok
PP/PNS-U 1273 *+ 66 1315 £ 83 *
NAS 269 £ 42 292 * 40 *
SOAS 116 £ 24 145 + 34 *kk
MOAS 113 £ 30 147 £ 28 ok
I0AS 123 £+ 35 156 *+ 35 ok
HAS 202 + 52 219 + 42 NS

-

NS : not significant *1p <

=
K

= 1 p < 001 % . p < 0.001

Table 9. Comparison of cephalometric measurements betwsen habitual snorers and occasional

snorers
Habitual Snorer(n=14) Occasional Snorer{n=31) »
Measurement Probability
Mean = SD Mean*SD
SNA 833 * 32 821 t 28 NS
SNB 805 = 23 802 £ 33 NS
ANB 28 + 28 19 £ 25 NS
AH 1 MP 153 = 46 138 £ 76 NS
AH-C3 402 t 28 418 = 37 NS
SPT 86 £ 25 95 £ 23 NS
PNS-U 436 £ 48 422 £ 33 NS
PP/PNS-U 1263 + 38 1278 + 75 NS
NAS 250 + 32 2718 t 44 *
SOAS 106 + 1.7 21 £ 25 NS
MOAS 103 £ 19 11.7 £ 33 NS
I0AS 11.0 £ 33 129 + 34 NS
HAS 181 = 59 212 £ 47 NS

NS : not significant * 1 p <005

AHIAR Y ASFEREE v RS, 2E°] Alp < 0.05), F77He] Hol7t A 2r(p <
oA HZFo| TR HFo| e s A 00D, EF7Hsk FABEe] o] F& Zto] Z3te
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W (p < 0.05), HIQFE(p < 005) E FAFZ(p
< 0.001) ©] F¥HTable 8).

_/‘:.:'4-}\6] ﬁ:élo] —'rl,\,]. H]"‘.TL}-H
FERRARNAANAE AZFESS g
Aen, ST ZBo|ZolA] HAT
2ohp < 0.05)(Table 9).

\r 4

Y

v &2 9 D3

4384 9] 194 28749 AdE S tH s
o2% B dAFoM 114%7F 2B & BS
F8Y ZZole F37%, HFHAY FFo 1t‘11
7.8%2 YEITtHTable 2). o1& A& 30 o]
2 AH=L Ao 28 Gislason(1987)*, Ko-
skenvuo (1987)°¢] 988 AFoM ] 84 =2
Fo] 155% - 29%, HlgTAd FEo| 296% -
60%¢} vl maled 22 Wiz & Holu Luygaresi
(1980)°, Norton(1985)'e] 438 AFoM B F
NFol AEo] F& A Fol e ZEolg HAo]
ZagdeE HolM guE Adogz ¥ 4 3o

AEA O 93 48 AT gy oz AF
Az B39 EAHCl dew, Wiggins
(1990)°9] A7d e J_Eo]_,] o5 dF7F &
7HE3 B AR D e FER Aol WIE
oA &3 ZFojo E/FAl B Aol o3 ZA
FES NS F UFE AT, o/ dF9
duiel @ Fo] WIxE(150%, 1.7%)% Norton(
1985)*e] wi $-ZB 30 23 200 A o] F =
o] ¥1x(60%, 34%)% & Ao]lE BRI tHTable
2).

19909 %= American Sleep Disorders Asso—
ciation o] AGREAAVqM e FFo]

FolM = Hajol o5t FHH “‘EE 7]
Z‘SLE ke, &5 dFd e ZFo] U
Ao 25% E(decibel), ¥HF FANE ZF0
9] B4 (FZo] A4, snoring index)” £¢] 7]
ol og AAH A AA Hojo}k sl
ol dEaAFE ZFol HIEE 7T

FFo| H|UE, FF, &5, vARI] AAE
ZAVeE El(Table 4, 5, 6), A7t <A
QY Qa2 v R, 77, AFF v 4 7
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280} A A R Ha e g uety g4 F
AA Z2gREe] £& AP, 7AF 289
245 A, a5y oke) 244Y Lxe
o] 4 otslge] £u P Q) £ul wetz
e 71%A 94 A4 Aol BAY 84® 74
H 528 o437 HaksA T2E o4 Fol &
283 #dE 24™ Fae¥ Mo FuA,
AHA®, g8 2epula) e g 24 FA
a8 7HEEE Hole AEolAMY dF #
WA 84 ol ANz gk

H|Tte T & WS ofr|A7|eH], oA
Z1xze A7 AL A= 2859 A 2-9
Wzl 2 Haze] A So o Aolm|>® u|wt
=9 :Zo|gte] TANA Koskenvuo(1985)7,
Wiggins(1990)*® 52 8t FolA vlgto] 3
Zole] dgasrt € & I /\]/\}5}9&"7
Kiselak(1993)* AF#LF I Zol7t 4
S a9 RN oA S S

2 A e ZFo|7t v AGA ST M B
ot A S Bol JYElsk oK (Table 3)
vigt Jrol AFole HizE FHA] gl T,
GIAE PEETA el AAH2 AR
£ 7|22 Hol vhaba] & Aol 71Ag A
o2 P e vREE AZo|g B
o] gvtn AEAS 4 YtHTable 1).

Fde Pubd no %‘ 3} (mucocilliary clear-
ance)ol &L nA A= AL F/MT=
Aoz v o], 4gdTdA Norton(1985)°

2 o i_%OlQ} ZA 7 %l%-% Ho 391,
Bloom(1988)°& & 2o FAE FEa AlgolA
T HEdatEY 3307 Bode B E 3y

. EdAFoME FHo| FZo] HIEE Z7}A
di= °§UrEP;k°t+ 482 23|27 H|&
B ZEo|TWdE FAF FUBAE HolA
skt

d2ge ATH Yuhe) YRLYH a0 w}
& A3 E gosn F3A4AY 353
g dANA N=ggaY AN3EE o o}—c
Aoz FedA 3o, Bloom(1988)¥9] d+&
HRE tel detdTolN &Fe AFolg
FAe v Aoz Bada et ojd dF



M & v SFARG SFAE FH o2 Bk
o(Table 3), ¥¢FE&o] Ao g FFo] ¥l
=9 F718 vehidetn & 4 th

ZZoZt Ay 2 02 A FIFH I
o] glgo] B AFZo 3] AAHYRY®,
Fairbanks(1984)%%& vl&Z o} w|77le ¢
& B8 ZFo|7} AAEE wH AT 2t
B Adpoe vy £ a9 A A8EDR
FZolgkeE o3 BAE HolA| @it

Gislason(1987)%2 Wiggins(1990)®7Fe] <8}
A dfdMEe ZFoleh AT BANA
Aute A S Holed, ZEole A +H
25EEE AYe §AE Yoz 3 the9
AFol AT d@zr} wiyk ANY F9
T3EZAMY A HE HE/2 A3 HF
At 3% AV g #He] e =2
Zolwto 2= g At HX ¥&S UFsa
2, R AT Af: 3Zolet n¥gIe BA
&g HAFAY.

FZo] P a9 FHAo] H2 HAHY FH F
3ES BAAMY 8 A2, d23H §F
& TFEsked SUFETA WA ARRlo] o
259 ed, d7vit FAAH e AF
ARES FFoe Aol7t IR T fAlFoA M=
e T stetge] TE Y, 21 o
A et A7, F2 AFH, 4F9 YA
=g Jepdo] Bagm . AdEe o
o2 & B dFoMe ZFo|FH H|ZE]
7749 ofd] FEEo|M ato] & B Y tHTable 7,
8). &, £ ZFolTH vlFBAE ZJo|T
Zroll & QI FH-gto] Fo| & Ato] & B (Table
9), AdHAx ZEFolo ZAxe vdF F7T
o] TAZL Y& BAFE Min(199%)7¢] B1
g A o

ol AFoA & FH FZEE U B
Ave EFAFNA gked, olv SUFFTE
WAL AR A ZEolY AT RATEES &
Ao #AQE AHTH F2EEF b A
Wglo] ols) 7bg AA dTE W] dFolnh
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T3 Ao FAES A2 A

A ENFRFANAAAIN S 298 o) A&
stelsgwnte] Ag, stete] AFH A BA
Fo9lel zolg Bthe Kim(1995)°9 3
2 AP9oMe FARE AAHEE AFFe
Bt $AHE def Brte JgE vAve
Solow(1981)" 9] Aol q & 4 Aol AR &
GA] ApAo FF FAH 7]Fe] Sy oo} &t
I ¥ AT Aol A AAo &g dEFS
astoiol ot 2elm o[ XY H] #FFL F
HAQ AzA9 AA7} gle FAFY RIF
Bro A dehfo] FA& Ramz® 23
A9 AFHG2EGRY 43RS 2%
dhA} g 24 7 (acoustic reflectance)®, 234
H| o1 747 AHfiberoptic  scope)’ @ HBEAA
(fluoroscope)’™® 58 o] 48 N=H 9z =
Aol 8 7HET B dPoie Ao FHAT
o2 I3FolY HEE Hddte BEFTF A
A&& A8, Frohberg(1995)°¢ 4+
oA o FFoe] fAtel sloA HAAHTHE
3EF0] A ButH e Ao SFEE
HIALMALR G debEel A3 HRG 29
sl x| 7t o)zt A7|eg ZFold dF§S
Z o e 89080 U A E #¥ H§d
g AF7F e oA Fn, Wby Hat
9 T AL 2A S o] FojA ol Frt.

olie] TN AEFAHT ZFol9 LA
o] A4} zjolE Hole HE, 7 E UF
Bol grets FEEY THF FHo] o
o, 2 W=rt F9 2 &5 59 #7343 2
oA &g BIE BAFU

V.8 &
Ed3e AdSdMe mJole ot ¢
o} FAE 848, aely ZFole Hird g
2ut SR g AMALM ALY SRty B

=

gatnal, 4B ZALE o] &8 dgzAl ¥ =
HE R

<

FAPAAGE AZE Sotel het 2

1. 2801 HIEE 114% oo FAF 150
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%, A4F 1.7% oA

. 37%7F F3A ZEOIUR, 7.8%7t vl

Zol9l MEE 2771
<001, $2Y 2Fo|sh vl&BA 2To|2
of Aolole FHE A Wk

2 2Yge 2Folo UE

o} #éAdol I

. ZEO|TH v FFo| LY FUFRTAW

APAALAA Bl e, ZZo| oA B2 Fe] P
Hr} AZo] shtoz XA nlp < 0.05),
A7 Zol7t ZYov(p < 0.01), A
s} FrlH Ao o] F& Zro] ko (p < 0.05
), I FE(p < 0.05) 2 F+IFZ(p < 0.001)
o] &kt

CF8Y 2oL HFRAY Aol &

PEEFAAMA S W DE, $BY 22
o] ZoA HATZo] o FATHp < 0.06).
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-ABSTRACT-

Epidemiological Study and Cephalometric Features of Snoring
(In the Young Adults)

Hee - Kwang Kim, D.D.S.. M.S.D.. Sung-Chang Chung, D.D.S., Ph.D.. Soo-Yong Kim, D.D.S.. Ph. D.
Department of Oral Medicine and Oral Diagnosis, College of Dentistry, Seoul National University

The purposes of this study were to examine the epidemiology of snoring, its associated factors and anatomic
features on cephalogram according to the frequency of snoring in young adults. Epidemiological survey using
questionaire was made to the 438 students(320 male, 118 female) aged 19 - 28 years, and cephalometric study of
anatomic features on 14 habitual snorers, 31 occasional snorers and 30 non-snorers among men was done.

The obtained results were as follows :

1. The prevalence of snoring was 11.4% in the young adults, 15.0% in male and 1.7% in female.

2. Of the young adults, 3.7% were habitual snorers and 7.8% were occasional snorers.

3. Smoking and drinking increased the frequency of snoring(p < 0.01), but didn't affect the differences in the
frequency between habitual and occasional snoring.

4. No significant correlation was made between the frequency of snoring and the factors such as overweight, nasal
disease and hypertension.

5. In the cephalometric comparison between snorers and non-snorers, snorers had more inferiorly positioned hyoid
bone(p < 0.05), longer soft palate(p < 0.01), steeper soft palate(p < 0.05) and narrower nasopharyngeal(p < 0.05)
and oropharyngeal(p<0.001) airway.

6. In the cephalometric comparison between habitual snorers and occasional snorers, habitual snorers had narrower
nasopharyngeal airway(p < 0.05).

Key words : habitual snoring, occasional snoring, cephalography
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