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Background and Objectives Snoring is the vibration sound of respiratory structures when
air stream flows through the narrowed airway during sleep. In this study, we aimed to deter-
mine the clinical meaning of snoring time (%) of patients who have simple snoring or obstruc-
tive sleep apnea (OSA).

Materials and Methods We performed a retrospective review of 240 cases of clinical data
and polysomnography, which were diagnosed with either simple snoring (n=53) or OSA (n=187).
Clinical data included anthropometric measurements such as body mass index, neck and waist
circumference (WC), and wasit-hip ratio (WHR). Snoring time (%) was calculated as the total
time of snoring per hour of sleep.

Results In the female group, snoring time (%) increased in OSA compared to simple snor-
ing, which showed a negative correlation with N3 (r=—0.395, p=0.002) and a positive correla-
tion with the arousal index (r=0.39, p=0.003). Moreover, in females, snoring time (%) showed
significant correlations with respiratory indexes: hypopnea index (p=0.008), apnea-hypopnea
index (p=0.049), and lowest SpO, (p=0.003). WC and WHR showed significant correlations
with snoring time (%) in both male and female.

Conclusion Snoring time (%) of females showed important clinical associations with sleep
quality and respiratory index. Therefore, snoring may have an important role in the pathogen-
esis of OSA in females Korean J Otorhinolaryngol-Head Neck Surg 2016;59(9):649-54

Key Words  Neck - Obstructive sleep apnea - Snoring - Waist-hip ratio.

A h=1 $H F 55 7157 ol 71mE AUHA] o]k AN

o A QFH o] F9] fxE MF S oA wAYst

H 4] TS Zobstructive sleep apnea, OSA)E 4 £ & 3 waltt? IZol= G429l 89lo] Hoigt

ol 9] 1~4% 7FgF SHES Hol, S4 o)F WAolA i QAT k3t #77] o] ¢ TEE o)A, BTk 59 A

ey YA AR FTo|ot TE A, v BEnt 2ol a9k 1 elo R 2hget 4 kY Edt Igol=

Twgh FEE o] 9o, x| AiRle] SAsh= olgdt  AEAIA =SS Bl AETAY SEIA, A4

SAE o FZole WAl THSElA B BRI 5o HAIAR] H3hS fdithE Balk 9lon Qled A
FHANE S 4= Qlck 3} 28 Fego] Helo 2 288k 5 Qlrk?

FFZol= Aol FA| Hl oAboll A ooz e g HESESY] A A, vivh G, 18 A%

Copyright © 2016 Korean Society of Otorhinolaryngology-Head and Neck Surgery 649



Korean J Otorhinolaryngol-Head Neck Surg 1 2016;59(9):649-54

Eﬂ'
A7 ]‘(snormg

o]
o] AJgke]

7HAlIEA1el |

ool £ Gl A g 2ol Sllslel Al 2
Wk ALA] T o] A)X m} cH2 21287 At 2

Aeg TG ofd] 7 QA z

of ojwjst g4k olu)7} 9)

A7 o
2013151 ZQHH 201541 397HA] 2 omH|Q1 G atof| I-F
a2 Ydgt o exts F
g% | oJplE]o] HTHAHAL
O 7 B3FA AILE A|5YE}Y]
1:}°J§A}0ﬂ A FE g-x@;é
index, AHD7} 5 0|9t o & ot
AHIZ} 5 o] W& OSATEC 2 EF39ch
o7 ]ﬁ%ioﬂ ol 23k =9 vo], A, FA
, LY, G O] HES AL, HTHIHA F Y
A5t xﬂ{;_lak A)4=(body mass index, BMI), E-&d|(neck
circumference), 312]-9% Ed|9|(waist-hip ratio, WHR)<]
HITR| =5 l5}3iTh
71WZ, Tk, 714 AR &5l R A &
FO & OWE= SR} i AT, A4lHA] o) do] 9IA
L ok AAlEgko] Sl SAES AT AollAl Al2f= ik
SHTE SARS Pittsburgh Sleep Quality Index(PSQI)
, &Sl Oist W7t Epworth Sleepi-

ness Scale(ESS)E o] &35} oY

o

mlm 0o,

%

_1
1

A)4=(apnea—hypopnea
FZO|T L E,

rk?l Hm H>

()

4=} ZAHPolysomnography)
At ek wE SRbEof tis ke

5M—J—T I:}

NEWE.
AAHAlice 5: Respironics, Murrysville,
PA, USA)&= E&3HE Wiol whet A4, P, 3w, 8f
OFIAE, SHAE, B 9 77 AR|AEE BE 371

0 e, €5 Atexsle FEF 2, 1A Al st

650

N\ ~ ~ _ N B i o
Flow " \~ Va Va \~" \_

Therm T
Chest

A IN__ NN\ NN\

Micro

e

&

Flow
Therm
Chest
ABD

Micro*

Fig. 1. Snoring events are easily identified by a series of marked
acoustic waves sensed by the microphone sensor. Linear signal
of the microphone shows no snoring event (A) and several events
of snoring are noted during 6 cycles of respiration (B). We defined
the snoring interval as the respiratory cycles accompanied with
snoring events. *microphone.
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Table 1. Gender effects on anthropometric differences between OSA and snoring patients
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Male (n=183) Female (n=57)
= p value : p value
OSA (n=156) Snoring (n=27) OSA (n=31) Snoring (n=26)
Clinical
Age 43.2(13.3) 36.8 (13.8) 0.028 52.5(11.7) 41.1 (13.4) 0.001
Smoking (%) 33.3 222 0.370 3.2 1.5 0.322
HTN (%) 36.5 18.5 0.080 355 1.5 0.062
DM (%) 13.5 3.7 0.207 11.5 0 0.242
ESS 9 (4.3-13.8) 11 (7-14) 0.095 7 (4-13) 7.5(5.8-14.3) 0.499
PSQl 7 (5-10) 9(7.3-11) 0.073 9(6.3-13.8) 8 (6-10) 0.553
Anthropometry
BMI (Kg/m?) 25.9 (24.2-28.3) 25.3 (22-27.9) 0.091 23.7 (22.3-29.8) 22.5(20.5-24.2) 0.01
NC (cm) 40 (38-42) 38 (36—40) 0.007 33.5(32-37) 33.3(32.4-35) 0.298
WHR 0.94 (0.9-0.98) 0.89 (0.86—0.96) 0.003 0.9 (0.88-0.94) 0.86 (0.83-0.89) 0.001

All values are reported as median (interquartile range). OSA: obstructive sleep apnea, HTN: hypertension, DM: diabetes mellitus,
ESS: Epworth Sleepiness Scale, PSQI: Pittsburgh Sleep Quality Index, NC: neck circumference, WHR: waist hip ratio

Table 2. Gender effects on polysomnographic differences between OSA and snoring patients

Male (n=183) Female (n=57)
: p value = p value
OSA (n=156) Snoring (n=27) OSA (n=31) Snoring (n=26)
Polysomnography
SE (%) 79.8 (68.8—87.6) 83.3(79.7-91.4) 0.019 82.6 (71.3-90.5) 82.9 (77.1-92.6) 0.586
N3 (%) 0(0-2.7) 2.6 (0-6.5) 0.027 0(0-9.2) 2.8 (0-12.6) 0.115
Snoring time (%) 45.8 (31-66.1) 37.9 (17.4-56.9) 0.068 47.1 (33.3-62.5) 18.9(5.7-49.2) 0.006
Al 9.6 (2.1-27.3) 0.4 (0.2-0.9) 0.001 1.5(0.4-8.3) 0.7 (0.2-1.3) 0.004
AHI 27 (13.2-51.9) 1.8(1.2-4.1) 0.001 13.3 (7.4-30.1) 1.6 (0.8-3.1) 0.001
Lowest O2 (%) 83 (76-88) 92 (90-94) 0.001 83 (80-89) 92 (89.8-94) 0.001
Arousal index 27.1(9.6-21.9) 13.7 (9.6—-21.9) 0.001 18.1 (12-32.9) 11.1(7.7-15.9) 0.001

All values are reported as median (interquartile range). SE: sleep efficiency, N3: deep sleep, OSA: obstructive sleep apnea, Al:

apnea index, AHI: apnea-hypopnea index
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Table 3. Correlation of snoring time (%) with clinical and sleep

parameters in men and women
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Fig. 3. Association between snor-
ing time % and respiratory parame-
ters. (A) Apnea index, (B) hypopnea
index, (C) apnea-hypopnea index,
and (D) lowest SpOs.
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