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Comparison of Characteristics to the Risk Levels of Obstructive Sleep
Apnea in Men aged 51 Years and Older: A Secondary Analysis Using the
Eighth Korea National Health and Nutrition Examination Survey

Lee, Eun Sook" - Ko, Eun? - Seo, Yeong Mi"

DProfessor, College of Nursing - Sustainable Health Research Institute, Gyeongsang National University, Jinju, Korea
DProfessor, Department of Nursing, College of Life Science and Natural Resources, Sunchon National University, Suncheon, Korea

Purpose: This study was performed to compare characteristics to the risk levels of obstructive sleep apnea (OSA) in men
aged 51 years and older. Methods: This study involved secondary data analysis utilizing data from the Korea National
Health and Nutrition Examination Survey. Three thousand eight hundred forty-six men aged 51 years or older participated
in the study. Data were analyzed via descriptive statistics, x* test, and logistic regression using SPSS/WIN 27.0 software.
Results: Study participants were divided into low (26.2%), intermediate (58.4%), and high (15.4%) OSA risk groups.
Factors that correlated with OSA risk level included age, high-risk drinking, subjective health status, perceived stress,
central obesity, and dyslipidemia. Subjects diagnosed with dyslipidemia were 2.25 fold elevated risk of being in the
intermediate-risk group and at 4.17 fold elevated risk of being in the high-risk group of OSA (p <.001). In the case of central
obesity, the respective likelihoods of being in the intermediate and high-risk groups of OSA increased by 2.10 and 6.46
fold (p<.001). Conclusion: Multiple strategies are required to manage OSA risk factors depending on risk level and to
develop nursing intervention approaches to prevent individuals from progressing into the high-risk group for OSA.

Key Words: Adult; Men; Sleep apnea, Obstructive; Risk factors
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Foto] A 77F Y agt Fast Agtoleta YZeHA| o= B
o] At}

OSA frEE2 A9 49 % 7]z what Zpo)7t 3
ok A A A 312 Aol A= LRt AFRIQIT S B 59 OSA &
HE29~38%, To= oV FHE26~17%2 Rust gt
(Senaratna et al., 2017). u]=o| 4] AP H S E A A=
ARG} E ol wet OSA 55 sk =tl, 30~494] &
39 10%, 9174 €] 3%, 50~7041 9] Aol A= g/ & 17%,
0174 9] 9F9%7} OSAE 7HA I §loH, At 20147 A3t
HWE S77F AT AL 3F3tH(Peppard et al,, 2013). gt A]
L 40~694] 912 O 2 SRTHAARE AAIBHo] Bhel
3k OSA RHEE°| 949 27%, 9442 16% kL HiE
ATH(Kim et al., 2004). S| T Q0] A42}6}A] F8HA L 1|
A ZAeA] o A5 ARt A4 o g2 A4t
OSAE 7HA 1L §l& A o= A Hrt

50t o] A4 Qe ofe] T AR i acle 7H A
ojth. OSA= ool Bl @49 &<l #il(Franklin &
Lindberg, 2015; Young et al., 2002), ¢ 3-9H-& E3H A4
o] =& Ao 7 B gJrhSonwoo et al., 2018). OSA= A
gol S7tr5 F¥ &0l 57F5h=H|(Franklin & Lindberg,
2015; Young et al., 2002), OSA 11$]¢ 792 200)| ¢} v
3f| & mjf 40tfj+= 1.084l, 50+ 1.508) & ETHSunwoo et al.,
2018). OSA+= 4=H 9| & |32 QIgE YA E2] A ¥t o}
Ve, A BT, RS, Yol 2 9Ao) 5 o
oFst A% whag o] 9|3l Ad o] gl o (Bradley & Floras, 2009),
A g 2 A EaEeke] 20 fd ez 704 o]
3} Aol 71Abge] 913& E¢ltk(Franklin & Lindberg,
2015). 9 F T FFoh= 18, B HN S S HEF
AR UAET 7S FHo] QL OSAL] Agt A r=of vt
o] ¥E39] 93 o] Z7}3tcH(Clinical Research Center for
Stroke, 2009). 211 % 9] OSAE TALZE o] Hhl 93-S oF
2,64l =7}-A]7]|H (Hirotsu et al., 2018), A1} H| waf & uf
OSA BRH= 7139t 2.898), Thic ] 1.624), TAFEWA32.90
Hl, X &5 2.520) A= WA 9 F o] ETH(Franklin & Lindberg,
2015). 5 193 OSAQ] AL 1 EYL 5.83H), FreH S
2.54n)], TR A EZF-2 2.854] 2 (Sunwoo et al., 2018), OSA ¢
o) et sy s el 3 B ZAHE 4 4 9l
o o % OSAL FW7] 0|3 42le] A Be A 91
29102 ¥4 s, nEOl T 2L AokET
2] 0SAZ AZalA) Q1Aake A3 M o 2 Paeht e o

oy o
nl

OSA9} A H AP AT2E OSA FAbe] 4] AS &}l
3]-_1'7_(Kang, Seong, & Kim, 2022; Jun, Kim, Yang, & Kim,
2024; Shin & Park, 2023), OSA2} #H2 & chokst A 2 9F
2912 Bhelat A77} 22 Syt = 0SAS u|TH
(Kim, Pyo, & Yoon, 2021), 318¢H(Do, Kim, Kim, & Cho,
2019; Kim & Kim, 2016), 384 A= &34 EH(Do et al,,
2019), B A (Eom, 2024), ] X B Z(Hong et al., 2023)
9 9-2(Kang et al,, 2022)740] FAXE TS AT150]
71523] o] 2olA L govt, olelgt M SS BEH o 3kl
s} Zatsic). T3k OSAS] BN E7} &3 A7k Thy
Ao Irdo] HilE i glaol= OSA fldeEs 1Y
Sho] TR QNS B4 AT gl AHolTh

ofo] & A= it A=l IR FGRAL AAA R
€ B83t0] 514 o} HAS A 2w +HEFEET
o] AeES gofstarat gt OSA A& e 54
9 P2 R91L M wak T4 5, o2 Erj2 OSAS) Tl
BRI oY S 8IS Befsh) $1 AEst
A e 712w 2 E-8ekarat gt

2. 37 =N

£ AT B4 514 ol YA A SR
@42 Bl a ol vl wstas o, 2|20l Ba e
che 2t
« 514 ol A HAH SREEEF S BSES B
st
« 514 ol g )
Qube B4 90 A9 54
« 514 ol dAe] FAY SUREFF JBeEe B
A=A Aol 2 B13het.
« 514 ol A HAH SRR EEE S BSEE Bl
291 vlmattt.

1. 3744

2 A= AP oA Al A 87] A FF=E
AH2019~20214) 2] ¥ A|A}F= (Korea Disease Control and
Prevention Agency, 2023)& 0]-8-5}¢] 514 oA+ dAd o] w4

4 FURSES U4 VAL L] A ol%
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A8 doltt.

QpARl A 404] o4 4
B sjetely] 9

5855 g9 A

L +(The snoring, tiredness, observed apnea, high blood

4
re
o

pressure, body mass index, age, neck circumference, and
gender questionnaire, STOP-Bang questionnaire)2 XA}
gkl glo, o)< 87| FEor A H ol )tk o] T AR
48 o] 23| o] glof 514 o) E/d &) 7-F- 504 o]t
dAolu ool vlste] R ES AHE 7IEol #A4 24
HA Hot. whebA &2 Aol A 514 ol B ARE &
Aido s sto] AR e HIFo = Qg o FE WA}
28kt & AtollAl= Al 87] S UAZFFEA A &
22,5597 oA 19A12 E/d< A7g381a1(10,3541), 2
AR G F51A ol F thEAE A8 o™ (4.4777),
SHAZ HH Y HFEES AR =T 87 FEolA 253
(6317)°] = A= E A7t F 3,846 2 ARE FHF 24
ol &-&3tth(Figure 1).

FEFES AU g3 AN $UEET

5
o

2 748 A7y 48
Toleh & =79 ZH Eg2 ol B (A /ot )2 ' =
17, ol 9 ' 08 ¢] H4E Hojska o] 2 ghakgith STOP-
Bang questionnairet={JA| ARg-0] 71553} o] Thaket ol 3T
9 ot Aol A EstE EFolch AR g 302 B,
A== 87.3%, E0|=E30.7%0|H, 5= OSAL] F9- 1l
T B%, Bolee 43%, A +HFEEF B¢ IdE

100%, E0]x= 37%% R E 1 QJc}(Chung, Abdullah, &

Liao, 2016).
B AT ARLERALY mTe], 77 W, 4

T o
. BMI9] 7-$- ofA]o}el
ko] BlgAdS A3 Aol A AFele] I B|gk 7]&<)
35 kg/m’o]| H]3}| ofAJo}ele] a1k vt 7] &4 30 kg/m’L.
2 o) OSA 19 F 9] U=} Eo|wof & 2}ol7} gl A

=

o~
oft

2021 Korea National Health and
Nutrition Examination Survey
(n=22,559)
Women
(n=12.205)
Men
(n=10.354)
Age = 50
(n=5,877)

Men, age > 50
(n=4,477)

missing in STOP-BANG

Men, age = 50
missing in STOP-BANG (no)
(n=3,846)

(n=631)

STOP-Bang=The snoring, tiredness, observed apnea, high blood pressure, body mass index,
age, neck circumference, and gender questionnaires.

Figure 1. Flowchart of the study population.
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© 2 B35 6}(Ong, Raudha, Fook-Chong, Lew, & Hsu,
2010), & #7204 BMI= 30 kg/m?® oAk & 3} t} STOP-
Bang questionnaire®] FE ¢+ 0~84 o]t} OSA H7} 7]
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AR BE 514 o)Ak A 0] 7] wj o) STOP-Bang®] 2|5}
Ao 290l o]o] & ATl 4 0SA A9 AL 24, 57
Q] F L 3~47, 1 QL2 5~8F 0 2 HE3FlyTh

2) %11:1]—;_(:] E_kl
oulA Eyozl o,

ok A%

WESE Y AESES EG

2 51~594], 60~694], 70~794], 804 o]ako. = L
93, WESEL 250 B9 olsh, B3 FY, 15
29, st £¢) o0 2 TR £54F LT
ARSI E 7180 2 TR 153, 28 95(F 3, 3295
A, 4R h o2 et

ol
8

]_

Ol
-

o Hr

2
B
N A1 K

0{

(¢3

°
;
&

2 f
[m
ox

£

A g
ox
rlo
oot
> 2
k]
4o
n (
dlo
i
i
N
M
1

23
__)&‘
ik

f
Y
i
2
)
N
£

B

b S
o
e
[>
m ¢
> Ho
d
N

i ﬂl‘ﬂl
Hd

N e
Tl
E_& o
i)
2 4
I
G
ret,
2
o
rg
o
il
-
e
ok
R

roro

B
=
do
nl
Ef
r
_
o,
=N
dlo
i
of
o
r:]>i
o
ox T
o
0
N
N
R
)
ox

f

offt
2

jj{e3
i
[t
ofr
F['F
<_>1ﬁ.
o
. fu
o
4 lo
QL
K
9
2,
ol
oft
ofr
F[‘F
FH oM
o
£

Juny
N
e

ot rlo of

)

m {

(¢}

lo

Juny

N ol

gia

_?L

32
w2
M

N

I

B
ryo

N
il
-
oft  fott
(68
s
i
)
o
N
(6] ]
(TSN
o
o
U]
ok
oM [
o
rl
W,
o
by 2

o
i)
iz
o
A,
)
2
o
X
N
(o]
)
o o
12
N
o
we 1o

o 1o

o ol
o
¢

(o3
&

i)
Mo
ol

filo
)
e
£
o
>

-
O]
tlo
N
>,
S
(%)
o
A
&
o
i
|
ki
oL
e

2 ek

o
—_
>
~
5
o Mz
o)
o
rr
3
O
1
of Lo
N
O
L H

> 0

)

ik

o]

;
> 4 2

_,d
2

! Lo

fo A

H
ox
K
—_
r1m
¢
ol
ol
K1
N
fr
I
nik
ol
ﬂF
>
NN
o w
R

RN

fu o b x o
o do
2
o
ol
:
=
2
i
o
it

o oo
il
<t
o
o
)
o
ol

4 2
2 o
>
< Lo
=~ g
flo lo
7
:l‘t olo
i)
rE ok
>
= o
g
filo
o
> o
N S
o X
2=
o o
® o
= b

[

‘o

o yp O

)
i)
[
[e]
~
F[l‘
5
B>
1,
o

e
o}
>

oy
2

:
[>
|m
)
(T
52
9
o
)
e m
ol
i)
©
Ir
)
i)
kl
olo
ol
o o

YA FAH T Y AT Aol R, AR G

= stk SAHIR 7S tiRe|REets of| A A Al 7]
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3} m et al., 2014), BAAZL i, oA A E
QAsZolt gl o ek ol gl
st BRstAth AAASA 2 BML, 53¢ 32, 5
271931} olely] Aeke Eaiglon], BolA) oz
€ 35S, T A, FEYLEE, LUEAE, A

EX]E}-EH/ S ()X

FUAFPEANE A Gl BRE 2207 $i5to]
TR 1 2% 222 o 20 Sargee

WS A g ol AR AR EAS AR RAE o5
Rl AL, A7 S AL s 4717194
Z ZALE i th(Korea Disease Control and Prevention
Agency, 2023). SUAZFFRARE dP3AE] FodsME
W3 AP om, AL ik AHo] EVFse AR R
Serlelol ARl s g a7 gho] oA 9 7] U
o] =P Aj 20|k & A AT} 4 ek 7B
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1. AR HMY SHESES A3

5141 ol R A SEREES 1P B
3

3.33- (A 0~8)0]911L, & 3,846 5 A9
97078 (26.2%), S7HH B (3~4%)2 23167 (58.4

F(65~8%)2 5609 (15.4%)01 3. 44 SR s
=32 2 181,960 (47.8%), Z27+ 123 9967 (25.

0l

()
=

A
=

-l

o] I (25.1%)0 15107, 2] 40 e 254 T3

=2
L 5687 (15.8%), $UEBFL Fwlo) 4] BT 4

(15.3%)°] ik,

OSA S7H1 B2 Y $UF 555 9= B

L 33680|QT, TEUY 74.2%, 27k 923} 66.2%, Z2
52.5%, BEd| 40 cmE 2 TF3}F AR 47.4% %tk OSA T

gzl AN SRR EEE AP B A4

© ] BMI 30 kg/m’® 2 1}3F thAM A= 85.6%, L E

FHA EZ3 FE=59.1%, = 40 cmE 2T

A= 52.6%, 20| 47.5%GTHTable 1).

AT OSA §1@42o] uhE Uuta B4
o A3, A3 BYSEA EAH R fol5 Hfo
oAt BEALL 0SA FH9IF Tl 63542 BT

—

= 5. 477§ o]

o
=

- N0

& 60.54| = Yo} T.M Aol 7k AL, ARGzt
A5 OSA FHAAT2 718l A2 A4st
(p<.001). AGpFo Ti OSA A A= 129
Hl&o] 3L, %7H?5444 H]&-2 Yol 523t x}o| 7}
O (p <.001), &5 ThE 2bol= §ITH

AT AR OSA o] whe A7 9 %*é%
AT FA 2E S FEE, T A%
g & AR N A TA A o2 {23 2o 7 3L gic}
OSA Y o] 7 &9k, vjEdLe 1
o] 717 Sot ek 7k 2o 7} #-&J 5k AL (p =.002
© A P27 -Hh OSA S HTT 21913
EUTHp <.001). B3 2255 5HA] P=4F- OSA
A L HE Bl R0l EUhTHp=.020). FHHoZ
] okehar 2|2kt A 9o} (p <.001), N AH AEH AT} Q)
$7Hp<.001) 2R e A FHo SHAFLI 293
o] vl&o] F3tH(Table 2).
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Mool

3. AT iSRS msy 4
YL ELGY xto|

AT OSA $lBszol] THE YFEHL Bele
A}, FAuE, G, o ABS, WSS, HIANFol
A1) 2 of o] ke BA 2 0 2 fofdt Hhol7t 919
o} Z4u]ER] A9 0SA 091823 LAVE v 8ol &
O (p <.001), T Ao A TIFE vl&o] Eekon]
(p<.001), SRR A EZE AAoA FH VLT T HE

Table 1. Risk Levels of Obstructive Sleep Apnea according to the STOP-Bang Questionnaires in Men Aged 51 Years and Older

(N=3,846)
Risk level of OSA
. . Yes Low Intermediate High
Variables Categories (n=970) (n=2,316) (n=560)
n(%"orM@©SE) %'"orM (SE) %' orM (SE) %" or M (SE)

STOP-Bang item Snoring 881 (25.1) - 52.5 (2.0) 475 (2.0)
Tiredness 996 (25.2) - 66.2 (1.7) 33.8 (1.7)
Observed apnea 544 (15.3) - 40.9 (2.4) 59.1 (2.4)
High blood pressure 1,960 (47.8) - 742 (1.2) 25.8 (1.2)
Body mass index >30 kg/m’ 135 (3.7) - 14.4 (3.7) 85.6 (3.7)
Age >50 year 3,846 (100.0) 26.2 (0.9) 58.4 (0.9) 15.4 (0.7)
Neck circumference >40 cm 568 (15.8) - 47.4 (2.5) 52.6 (2.5)
Gender male 3,846 (100.0) 26.2(0.9) 58.4 (0.9) 15.4 (0.7)

STOP-Bang score 3.33 (0.02) 2.00 (0.00) 3.36 (0.01) 5.47 (0.04)

TWeighted %; M=Mean; OSA=Obstuctive sleep apnea; SE=Standard error; STOP-Bang=The snoring, tiredness, observed apnea, high blood
pressure, body mass index, age, neck circumference, and gender questionnaires.
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Table 2. Comparison of General and Health Behavioral Characteristics to Risk Levels of Obstructive Sleep Apnea (N=3,846)

Risk of OSA
- . Total Low Intermediate High
Characteristics Categories (n=970) (n=2,316) (n=560) 4
n' (%) %% orM (SE) %*orM (SE) %' orM (SE)
General Age (year) 62.7 (0.17) 62.0 (0.31) 63.5(0.22) 60.5 (0.35) <.001
51~59 1,182 (42.8) 27.9 (1.5) 53.4 (1.6) 18.7 (1.3) <.001
60~69 1,359 (35.1) 25.6 (1.4) 59.0 (1.5) 15.4 (1.1)
70~79 984 (17.0) 23.7 (1.6) 66.3 (1.7) 10.0 (1.0)
>80 321 (5.1) 25.2 (2.9) 70.1 (2.9) 4.7 (1.2)
Education < Elementary school 892 (17.7) 219 (1.8) 67 4 (1.9) 10.7 (1.2) <.001
level Middle school 613 (14.5) 22.7 (2.0) .0(2.3) 13.3 (1.7)
High school 1,271 (36.5) 28.8 (1.5) 54 5 (1.6) 16.7 (1.2)
> College 1,067 (31.2) 27.3 (1.6) 55.3 (1.7) 17.4 (1.3)
Household 1st quartile (lowest) 916 (18.6) 238 (1.7) 63.5(1.8) 12.7 (1.2) 145
income 2nd quartile 1,020 (24.9) 262 (1.7) 59.2 (1.8) 14.6 (1.3)
3rd quartile 912 (25.6) 27.3 (1.7) 56.7 (2.0) 16.1 (1.6)
4th quartile (highest) 988 (30.8) 26.9 (1.7) 56.1 (1.8) 17.0 (1.3)
Health Smoking Never smoker 739 (18.1) 29.6 (2.1) 59.3 (2.3) 111 (14) .002
behavioral Ex-smoker 2,088 (53.3) 23.7 (1.1) 59.7 (1.2) 16.6 (1.0)
Current smoker 1,015 (28.6) 28.8 (1.7) 55.5 (1.8) 15.7 (1.3)
High risk No 3,191 (81.4) 28.0 (1.0) 57.9 (1.0) 14.1 (0.7) <.001
drinking Yes 652 (18.6) 18.4 (1.8) 60.6 (2.2) 209 (1.8)
Walking No 2,283 (60.6) 25.3 (1.1) 58.7 (1.3) 16.1 (1.0) .236
exercise Yes 1,553 (39.4) 27.7 (1.4) 58.0 (1.5) 14.3 (1.0)
Strength No 2,670 (69.3) 24.7 (1.0) 59.2 (1.1) 16.1 (0.9) .020
training Yes 1,175 (30.7) 29.6 (1.7) 56.7 (1.7) 13.7 (1.2)
Aerobic No 2,343 (60.3) 26.2 (1.1) 57.7 (1.2) 16.2 (1.0) 326
physical Yes 1,496 (39.7) 26.2 (1.3) 59.7 (1.5) 14.1 (1.0)
activity
Subjective Healthy 3,148 (82.6) 28.2 (1.0) 57.9 (1.0) 13.9 (0.8) <.001
health Not healthy 698 (17.4) 16.7 (1.8) 61.1 (2.1) 221 (1.9)
status
Sleeping time 6.88 (0.17) 6.91 (0.05) 6.88 (0.03) 6.84 (0.06) 699
(hour/day) <6 645 (16.0) 24.2 (2.0) 60.2 (2.3) 15.6 (1.7) 862
6~8 2,718 (72.7) 26.7 (1.0) 58.0 (1.1) 15.3 (0.9)
>8 473 (11.3) 25.5 (2.5) 59.0 (2.6) 15.5 (2.0)
Perceived No 3,214 (81.7) 27.8 (1.0) 58.0 (1.0) 14.1 (0.8) <.001
stress Yes 626 (18.3) 18.8 (1.9) 60.3 (2.1) 209 (1.9)

TSample sizes vary because of missing values; *Weighted %; M=Mean; OSA=Obstuctive sleep apnea; SE=Standard error.

o] ulgo] EtTHp< 001). ¥E5
H20) ulgo] Eqtou(p=011), 2AMZIL B
ol F7H9I BRI 1YW
AAASA 2 BMI, 2539} 5254, 4

Ao A OSA St

= 2]

L_

o] ul50] e 000).

S -CED R

oS BRlstiEt], OSA 20| BMI26.99 kg/nv’, 32

=9 9533 cm, B-E9| 39.81 cm, +=7] ¢} 127.42 mmHg,
o]£+7] &9} 80.61 mmHgZ 7 =kt (p <.001). EHAA}
FEoE FERIY, 93 BN, FEYLHE nEEAT

), Ak, SAAE Belalgt], 0SA A9l BT
o] ZEHTF 109,57 mg/dL, FEFE AL 6.95%, 19| H T
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Table 3. Comparison of Clinical Characteristics to Risk Levels of Obstructive Sleep Apnea (N=3,846)
Risk of OSA
Characteristics Categories Total (;:9";0) Intirzng:igte (rI;EEZO) r
n' (%) orM©SE) %?orM(SE) %'orM(SE) %% orM (SE)
Central obesity (cm) No (WC < 90) 2,136 (55.9) 34.7 (1.3) 57.6 (1.3) 7.7 (0.7) <.001
Yes (WC>90) 1,208 (44.1) 15.4 (1.0) 59.6 (1.4) 25.0 (1.3)
Diabetes mellitus No 3,091 (81.5) 27.7 (1.0) 58.6 (1.1) 13.6 (0.8) <.001
Yes 754 (18.5) 194 (1.8) 57.6 (2.1) 23.0 (2.0)
Dyslipidemia No 2,709 (70.2) 31.7 (1.1) 574 (1.2) 10.8 (0.7) <.001
Yes 1,137 (29.8) 13.2 (1.2) 60.8 (1.7) 26.0 (1.7)
Stroke No 3,657 (95.9) 26.7 (0.9) 58.0 (1.0) 154 (0.7) 011
Yes 189 (4.1) 154 (2.9) 69.7 (3.9) 149 (3.3)
MI or AP No 3,560 (93.9) 26.8 (0.9) 58.0 (1.0) 151 (0.7) .003
Yes 286 (6.1) 16.5 (2.5) 64.6 (3.0) 18.9 (2.7)
Body mass index (kg/m?) 24.37 (0.06) 23.09 (0.10) 24.26 (0.07) 26.99 (0.17) <.001
Waist circumference (cm) 88.70 (0.18) 84.87 (0.28) 88.67 (0.21) 95.33 (0.48) <.001
Neck circumference (cm) 37.81 (0.05) 36.81 (0.07) 37.74 (0.06) 39.81 (0.12) <.001
Systolic blood pressure (mmHg) 124.34 (0.30) 117.32 (0.44)  126.67 (0.39) 127.42 (0.73) <.001
Diastolic blood pressure (mmHg) 77.48 (0.19) 74.77 (0.30) 77.86 (0.26) 80.61 (0.54) <.001
Fasting glucose (g/dL) 109.57 (0.53) 105.85 (0.91)  109.59 (0.64) 115.77 (1.63) <.001
HgbA1C (%) 6.06 (0.02) 5.95 (0.04) 6.05 (0.02) 6.28 (0.05) <.001
Total cholesterol (mg/dL) 184.37 (0.78) 190.56 (1.49)  183.14(0.97)  178.55 (2.36) <.001
HDL cholesterol (mg/dL) 47.27 (0.23) 47.71 (0.42) 47.64 (0.29) 45.16 (0.49) <.001
Triglyceride (mg/dL) 153.64 (2.52) 135.62 (3.27)  156.13 (3.45) 174.61 (7.71) <.001
LDL cholesterol (mg/dL) 106.59 (1.69) 110.58 (3.67)  107.40 (2.19) 99.95 (3.86) 119

TSample sizes vary because of missing values; * Weighted %; AP=Angina pectoris; HDL=High density lipoprotein; Hgb=Hemoglobin;
LDL=Low density lipoprotein; MI=Myocardial Infarction; OSA=Obstuctive sleep apnea; SE=Standard error.

o FRYFL 577 mg/dL, JABNLL6B%ZFAN AR Y SAREEF S1P42E A
O FET AU <000 OA AN B2 ST & 344317 ekl k) S, LS 5 o) YYTY
22219056 mg/dL, TS AGHE 4771 mg/dLE T oA I3 Xpol7} Bl WAE BT A, OSA 9]
Sl el Kol AL OR ROB AT} YRS HEEIIEOT el chit ZAAE HALA A
001), ADE A e Hol7 Yeiek. FHAFL OSA 1S YHEA F AAASN BAAA G52 STOP-Bang, )
B 17461 mg/dL, AFNBEL 1562 me/dL2 $AL SRS WAL Askolro} SUHIU 8ol T A

2 §-9J8} 2ol 7} 912t} (p <.001)(Table 3). © 2 gty

4. ATTIAXIS| MM +HESES YFLTE B 3
2ol oA ABZol YT} Aol 1] Bold4E OSA F7H91%
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Table 4. Factors Associated with the Risk Levels of Obstructive Sleep Apnea in Men aged 51 Years and Older (N=3,846)
Risk of OSA
. . Low Intermediate High
Variables Categories (n=970) (n=2,316) (n=560) .
Adj. OR" (95% CI)  Adj. OR" (95% CI)  Adj. OR" (95% CI)

Age (year) 1 1.01 (1.00~1.03) 0.96 (0.95~0.98) <.001
Education level < Elementary school 1 0.94 (0.68~1.32) 1.01 (0.61~1.67) .086

Middle school 1 0.71 (0.54~0.93) 0.99 (0.67~1.45)

High school 1 0.77 (0.57~1.04) 1.01 (0.67~1.53)

> College (ref.)
Smoking Never smoker (ref.)

Ex-smoker 1 1.09 (0.86~1.38) 1.39 (0.96~2.03) 075

Current smoker 1 0.84 (0.63~1.11) 0.99 (0.64~1.55)
High risk drinking No (ref.)

Yes 1 1.71 (1.31~2.24) 1.94 (1.39~2.71) <.001
Strength training No (ref.)

Yes 1 0.87 (0.71~1.06) 0.85 (0.63~1.15) 359
Subjective health status Healthy (ref.)

Not healthy 1 1.36 (1.04~1.79) 1.81 (1.25~2.62) .007
Perceived stress No (ref.)

Yes 1 1.53 (1.15~2.02) 1.73 (1.17~2.55) .007
Central obesity No (ref.)

Yes 1 2.10 (1.73~2.56) 6.46 (4.85~8.62) <.001
Diabetes mellitus No (ref.)

Yes 1 0.93 (0.71~1.21) 1.27 (0.89~1.81) .079
Dyslipidemia No (ref.)

Yes 1 2.25 (1.77~2.86) 4.17 (3.05~5.71) <.001
Stroke No (ref.)

Yes 1 1.59 (1.01~2.50) 1.34 (0.69~2.61) 130
MI or AP No (ref.)

Yes 1 1.34 (0.92~1.97) 1.40 (0.86~2.26) 283

McFadden R?=.17, F=12.99, p<.001

T Adjusted for age (year), educational level, smoking, high risk drinking, strength training, subjective health status, perceived stress, central
obesity, diabetes mellitus, dyslipidemia, stroke; AP=Angina pectoris; CI=Confidence interval; MI=Myocardial infarction; OSA=Obstuctive

sleep apnea; Adj. OR=Adjusted odds ratio; ref=Reference.
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