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Relationship between Sleep Disordered Breathing and Lifestyle-Related Illness
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In order to examine the relationship between sleep disordered breathing (SDB) and lifestyle-related
illness, 207 men who were randomly selected from 824 men admitted to Shinonoi hospital for health screening
were subjected to short-form polysomnography for one night. Fifty-nine men showed moderate to severe SDB
of more than 15 events of apnea and hypopnea per hour (AHI), and had a significantly higher prevalence of
hypertension, glucose intolerance, liver dysfunction, hypercholesteremia, and showed significant increases in
blood pressure and HbAlc compared with men without SDB (AHI<5 events/hour). Also, when the obese men
were excluded from the analysis, the prevalence of hypertension was still higher in the moderate to severe
SDB group than in the group without SDB. These findings suggest that there is a close association in men
between SDB and lifestyle-related illness such as hypertension, hyperlipidemia, glucose intolerance, and liver
dysfunction. Shinshu Med J 53 : 381—388, 2005
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Severity AHI<5 5=AHI<I15 AHI=15
Number 48 100 59
Age, yr 49.2+9.6 52.8+8.2* 56.5+8.5**
BMI, kg/m? 23.2+2.6 23.4+3.2 24.1+3.6
AHI, events/hr 2.9+1.1 8.9+2.6 25.2+9.7
CT90, % 1.9+2.7 4.6+12.0 4.1+6.0*
Systolic BP mmHg 113.2+14.5 117.2+19 .4 120.4+15.5*
Diastolic BP mmHg 73.8+10.0 76.9+10.1 79.0+10.1*
AST, U/L 24.2+7.1 24.8+8.8 27.0£9.0
ALT, U/L 26.7+17.0 26.1+12.9 30.1+17.8
TG, mg/dl 128.7+55.0 139.5+74.6 151.8+177.7
T. Chol, mg/dl 206.9+31.9 210.7+37.8 217.2+35.0
HDL-C, mg/dl 54.9+13.4 54.9+11.2 54.4+11.8
FBS, mg/dl 98.9+9.7 101.8+16.7 102.6+18.3
HbAlc, % 5.0£0.39 5.24+0.62 5.2+0.66*

Values are mean +=SD. AHI ; apnea hypopnea index, BMI ; body mass index,

CTI0 ; &R (MR SR AAIFE 1390 % K % 5 & 2 £ HEIR 12 2 &4, BP ; blood

pressure,

*p<0.05 vs AHI< 5, **p<0.01 vs AHI< 5, Tp<0.01 vs 5 <AHI<15

1)o CTI0IZK MR SpO,A390% A iy & 75 % 42l
Rzt 3 28EGTH Y, MR OERERIEDEE %
IRTIRIECH 293, T - EEHICBWLW TARICEE
L7z,

AHI o E1E & & BMIL, &IME, ¥§RE, HbAlc
mfE, FHERERES, FTRGH, S EEIES L O
IV AT u— VIMGEDOEHE L OBfRZRT (K2),
BMI 12 D> Tid25kg/m?L_E & 72 2 JE O B iK1
BEEERD STz, BIMEOHRE &I
B X OHLIEHIME O D S il U7z, IEH R
LH& - EERFICB W, RIMEOHRES L OIGE
B - R EOE R miE 2R L7,

PEIRIR OBIRBICHEEZ IR D s e o 1225,
AHI BEELT 2 1co0E L R AN A 5 R,

No. 6, 2005

HbAlc IZIEFEE LI L& « EREFFICB W THE
KEEER LTz, HHEEEREE OFREIL SDB HoH
% . BERCEMEEZRL, EEES L OCBERICHL
BICEETho7 (K3), iz, WBEEHEEEE CHRE
SN EHRTFIC D S HREE I L7z Y AHI O EiEE
R OBRERIC OV THEZIRD stk o1z,
theERRRAICEE L T, IEHEEE SDB L o,
BRERB L CHEMBICERRZL2RO po 208, 2
L AT O —)UEIZ DWW TR IEFE R AEE TIAE
BEFBONLL S0, BREFCOVUIER LR
EER LTz,

B O R HINT, BiEO 2w (BMI<25
kg/m?) FHENHRE U CHBRC 3BT TR 2175
7o MMEOHREIZIEF R T34 T 3 4, 8.8%,

383



R - e - o

IR O A5

50 [ ar
40 0l
HEE30 [ HRE
(%) (%) 207
20
10 | 107
0 )}
AHI<5 5=<AHK15 AHIZ15 AHI<5 B5=<AHIK15 AHIZ=15
ar EREOHE X |-|bA1c'.%‘.TﬁE0)ﬁ#ﬂt*
127
107
AREG
(%) 6|
at
o |
0 AHI<5 5=AHIK15 AHI=15 0 AHI<5 B5=AHIK15 AHI=15

2 Sleep disordered breathing (SDB) OIEJEE & BMI=25kg/m> DB, &I,
BEERG B & O HbAlc MEDOHKH, **p<0.01 and *p<0.05 vs. AHI< 5 [6]/R§[H %
79 non-SDB Ef
AHI=15[=]/Ff 2 7R 9 th&E « EF SDB FECix AHI< 5 [8]/F# @ non-SDB #12 th

~NERICEIMES & O HbAle S22~ T BEOERENEHETH > 72,

R EEEDHR ) RERART OO 1
25 30
*1
20 [ 25 _
HFE s | amE 2 ]
% | (%) 15
10 10t
5 . |_‘ %
0 0
AHI<5 5=AHK15 AHI=15 AHI<5 5=<AHKI15 AHI=15
50 [ =1 o fek B s I i OD 79 4R 6o BaLRTO—/LhfE O H K
a0 [ 50T
HmE®s0 | 4 Hmk 0|
(%) i (%) 30
20 L
20
10 [ 10l
Z A
o AHI<5 5=<AHKI15 AHI=15

AHI<5 5=<AHKI5 AHIZ15
3 Sleep disordered breathing (SDB) D ELERE & FFHERERESE, MG, = EElghs
IMAES & O T VAT 1 —)VIFEDFRZE, *p<0.05vs. AHI< 5 [H/Kf# D non-SDB
B, Tp<0.05 vs. 5 < AHI<15[E/FFE O#SE SDB B
AHI=15[a]/K5f % 728 34 « §45E SDB #: T3 non-SDB # % X OVfEAE SDB iz
NEE I TEAEREE DGR AE <, non-SDB I HANEEICE IV AT U — VILE
OBERENEETH > 72,

IXRE D SDB 644114, 17.2%, %% - EIER HETEEREZIE N> (F—FIIRLTw
T324H114, 34.4% L IEEERIC TS « EREHET AABY N
BIEHETH> 720 MHOWTHOBEEIZBWT S 3 SEEH LB SEERY) Y A2 757 OREDEHE

o9 fEINEERE  Vol. 53



RIE I o & A3 B & oD Bél

r=0.70, p<0.01

1207

I

<

N 100 f

.1.6

u .

I\E-‘I; 80

n &

NN

g =

N~ a7

)

E 20 | e

- o * V0
0 1
0 20

40

60 80 100

A—rtybR—4T )L T &BAHI (B~ BEFRS)
M4 FHEBRY 777 F—trty b R=—FTNVI) LKEEIRRY 757

(PSG) THlE L7z AHI OFHRE

BRELMHBERRZFED 12,
HEwETd 2 HINT, SEME L2 7220140 N,
L S IHEED T DIEELER L EEIEIR R ) Y & 75 7
(PSG) ME%IT- 72434 D H A & PSG T D AHI
OB Rz & 2B 4IRS 1 =0.70 L BIF
SHIBIRFED S iz,

v % s

SRR R Y 77 7 OFEF IR S TSDB DR 7
V== 7 e LTIEAWL TV, BEOH CRES
IR S N TWw 3, Dingli 59 &k 2 LEHSKY VY
N 7T 7 ERRRIBIRR Y VY L 75 7 BT 5 &
BRI Y N 7T 7 CRWNHEEhTLE S
ENL L, FHCEFERORINCGRENHP T W &b
b EERORBICHIERS D 5 L s T w5, —7,
SR Y N 7T 7 O E BN TR R Y
V7T 7 AR Ao T s, BT CITo 72
FERCBEL T NGHIi S 5 & 25 b b 2 H3HBES
Holz &N TEB VI, Bradley 520 # TI3f
GME=5— L PSG L OMBIZRE (r=0.85) T
Bolz, G, BRIBERIC & 5 ~= 2 7 VENT Z1To
TEY, BEEBIREY) Y A 757 DR« RIF:
HBERE SN T WS Z &, %7z, SDB %15l /KL
b e DUT O 2 B2 TR 21T TB D, @bk s v
M4 7 EOBE £ BEHES 2 SNWMEBETE 258 &
Ezohd,

ZRIORERTIE AHI 5 [8]/FEIL o SDB 1376%
EWIEWHEEER LTz, i3 SDB OHEERH
WESNEHEREDIHREL > Tz Z & HHERE
%2 51 3%, Olson 501335~695% D F 1247 A % xf

No. 6, 2005

RIS R —LE=F —CTHELERTS. 1% LV
IFNERENED SN EHRELTED, SHEOME
Eh oWk & [ARICAF T HOEREII 12D @ L HfE
Haniz,

JEGE (BMI) & @BEIC DWW id, BMI 28
2o TAHI 8 &EET 2 2 Lid L Aa6N5H
RTHZD, SGRIOANEN v 7 222 LIHREETIE
EAIZA SN S DODOEELETRD SLahr - T,
ZHIFHREC BT 5 BMI 0¥ 5323~24kg/m? &
SERINE L, BEEOEMES D LhroT: 2 L IZENT
pEBbhic, 72, 7YV T ANTRECKA LHEEL T
JE# T WAD SDBIE L A6 s 2 ERHES L
TBY, 7Y7 NIFKANTENTHEOBIB PPN L
Vo J2HHE - A OREO AENRE K & S BRE T
H 5 EEFINTH R, SEIOWSE T cephalo-
metry 17> Tz O XXHk & FRRICFEHE T % Z
LIZREETH 553 Li 5195 SDB #E DRk A D BMI
230,759 L, 77 ADFEH326.6+3.7 £ ¥R
HLTBYSEOEL OFEFRT24.1+3.6 BMI 23
BETH SDBEEOHBZR TS Z & E—KLT
Wwh,

SEIOFEER TIZI & AHL & OB#EIZFED & ks
Motehd, SDBREBFHECHIHENLL NI LIFHEETDH
%, IEMOFEICIZA > A VAP, B R >
MERFLHRE 2R L TED, 4 ¥R ) AERAAR
BT & B ERIE O FE S IME NIl TR S 5 i
MR TH 2 —BLEFR (NO) OE T & 2 &I,
BIRMENE Z 3 & Baron™iZmE L T3, &
DOFER THER, B (BMI) %2%&HF & LM,

385



R - S - S

ZefEREMAE, HbAle, 2 v AT 1 — UE, thiEighh
EOKRZ DHEEHIZ DWW TEERMT 2T/ & 2559
BT P <0.05& 72 D I, TERESE, SR IE
AR OBE SR S e, L L, AHI EE%
RLTDRRIMEDHTH - Tz,

SDBiz k> THl&E I sh T2 EMmEE, (K
FICH| S < SBARE D Bk L WG A 7 2 —)v
T7IvOLERCBEENRDSDL ESNTED, FED K
S D AT BARFRERE D BH 5 BRI - T AR I
LB LEMPZ U T BMOMED L b5 L
WHORME & 2% EHER S LT W 519719, Lavie
Sk AHI & I3 E 8 1 T R 7 EL BB R 1 B 5
ELTWBA, SRR T E—T % 51k AHI
DOEFEE L FMEOHREOHETH 72, TIFX
ik C IR B D MU HIE % 50 L T 7e RS EIOFER T
FIMEHE XD b DTl < BEOZRERD b D
ThdZENEBRLTYS EFZ Shiz, EFOET
FEDMRHECHIIC AT S TSR, B O®IME I D735
2bDEFz oMz,

O AR (FRGH) LBIEL Twvw 2
L I NEEMEEE DI %I  WEEOIME N7 > AT
SF—YEOEAEBRALNIESNTWDS, T2,
OSAHS H4ERMEDIB%ICME F T v A7 2+ —+
EDERABA BN, B~ X 7RG ERREE (n-
CPAPHRER) &> T, ARELEHREOLENZ T
JFERERE DWELE AT VDL I ELS, EVIRINS
FREIPIRARIEIR AT & 2 KM 32 MIE S T B AR 2 T &
T3 EHREIN TS, SEIOFER TR
TYART IS —EHEDOF TIIERRERRD L, o
7eHs, MG T > A7 S —PENEE 2~ T A
HHEOEREIIHE - BEF CIEFEFS L ORERIC
HANBRECEETH Y FAFROFEREIE S /-, SAHS
12 & BEBERIIATICO 7Y a—7 v oz e LIk
iz EAX¥, &512 TNFa OEL %2R L TNFa
kB4 R UERFEROEENS A A G
Bhleo &, B4 YAV VIEE %5, @A Y AY
v IEAE < & BENR D SRS EREL, A >R 5
WAE, A YA AR SRR E U THERE &

RBHEFEZHNTWB,

— I B RE A ME & AHLIZHIBIA 5 % & &
NTWw3H, SEOME T E P EIEREILE & o B
FERD SN »o T, EHa VAT a—)VIIEDER
Kighs « EEFCEETH > 720 OSAHS OB %
HOL PR & ST D EERNIERERS & AHT £ BE
R ER L7 L S, PIEIEES TP iR 23
EETH- 72 EDPIRENT W H22, JEB A1
TNF-a 21X 54 A VEPiENEE L TE D,
A A VIEH VLDL ¥ > & ¥ — ¥ 2 iz
BEmsE, zhEPHEEIFIIEIC D&% L 3hT
V252920, U e85 CHE ORS R CH R E I B L
Tix AHI L BIERB S a7z b DDERHZ £
OB R 5> N 2851212 SDB OFEENKE IS
72, HEMSCHOHE T 2EHE SCEET X
XEBDHLEFZ NI,

F 7z, RS ESE B < 72 BMI25kg/m2oK i O #%
B AHL O IEFRE & s « BER 2 HEARGET L 72
LZOERETHEREND 2 DIERIMEDATH -T2
Z &%, SDB #SEIME O FEICE I Db > T
5L RREL TWwa, Peppard 5201310% ORE K
D3 AHI #26% A Sz L E L THB D, ML
X o THIET 2 M, BERRIE, miE e 2 eI
SDB LBHEHL TW3 Z E3F 2 Hil,

VI # B

2 [6] D P THARE D29% 1< AHIL A315[0] /FE [ A
ERRIHREEL FEo SDB 237z, FEEM FEo
SDB TiX&EIME, HbAlc BfE, FFHEREREE L L O
3V AT u—)VIMEDOERES X OUGEIAINE, 55
I E, HbAlc O I3 IEH # (AHI< 5 [a]/FE[E)
WL, BEICEETH -7z, O 2 »IEH B T
DR WHEREM 0 SDB# EDHKIZB LT HE
M & BEEZEENPED Sz, LEX D SDB IR
HTbEWEREL2RL, \EELT 21O THEIME
ZIUOE 2LV AT u—vIifE, HbAlc EfE, &
EEEEBEERELELY ZH DI ENEZ o,

X ®

1) Young T, Palta M, Dempsey J, Skatrud J, Webber S, Bader S: The occurrence of sleep-disordered breathing
among middle aged adults. N Engl J Med 328 : 1230-1235, 1993
2) Kaneita Y, Ohida T, Uchiyama M, Takemura S, Kawahara K, Yokoyama E, Miyake T, Harao S, Suzuki K, Yagi

Y, Kaneko A, Tsutsui T, Akashiba T : Excessive daytime sleepiness among the Japanese general population. J

386

{EMEEEE Vol. 53



3)

4)

5)

6)

7

8)

9)

10)

11

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)
22)

RIE I o & A3 B & oD Bél

Epidemiol 15: 1-8, 2005

Young T, Shahar E, Nieto FJ, Redline S, Newman AB, Gottlieb D], Walsleben JA, Finn L, Enright P, Samet JM ;
Sleep Heart Health Study Research Group: Predictors of sleep-disordered breathing in community-dwelling
adults : the Sleep Heart Health Study. Arch Intern Med 162 : 893-900, 2002

Doherty LS, Kiely JL, Swan V, McNIcholas WT : Long-term effects of nasal continuous positive airway pressure
therapy on cardiovascular outcomes in sleep apnea syndorome. Chest 127 : 2076-2084, 2005

Dingli K, Coleman EL, Vennelle M, Finch SP, Wraith PK, Mackay TW, Douglas NJ : Evaluation of a portable
device for diagnosing the sleep apnoea/hypopnoea syndrome. Eur Respir J 21: 253-259, 2003

Portier F, Portmann A, Czernichow P, Vascaut L, Devin E, Benhamou D, Cuvelier A, Francois JM : Evaluation of
home versus laboratory polysomnography in the diagnosis of sleep apnea syndrome. Am J Respir Crit Care Med
162 : 814-818, 2000

Farney RJ, Walker LE, Jensen RL, Walker JM: Ear oximetry to detect apnea and differentiate rapid eye
movement (REM) and non-REM sleep. Screening for the sleep apnea syndrome. Chest 89 : 533-539, 1986
Bagnato MC, Nery LE, Moura SM, Bittencourt LR, Tufik S: Comparison of AutoSet and polysomnography for
the detection of apnea-hypopnea events. Braz J Med Biol Res 33 : 515-519, 2000

Bradley PA, Mortimore IL, Douglas NJ : Comparison of polysomnography with rescare autoset in the diagnosis
of the sleep apnoea/hypopnoea syndrome. Thorax 50 : 1201-1203, 1995

Olson LG, King MT, Hensley MJ, Saunders NA : A community study of sleep-disordered breathing. Prevalence.
Am ] Respir Crit Care Med 152 : 711-716, 1995

Yu X, Fujimoto K, Urushihata K, Matsuzawa Y, Kubo K : Cephalometric analysis in obese and nonobese patients
with obstructive sleep apnea syndrome. Chest 124 : 212-218, 2003

Li KK, Powell NB, Kushiba C, Riley RW, Adornato B, Guilleminault C: A comparison of Asian and white patients
with obstructive sleep apnea syndrome. Laryngoscope 109 : 1937-1940, 1999

Sakakibara H, Tong M, Matsushita K, Hirata M, Konishi Y, Suetsugu S : Cephalometric abnormalities in non-
obese and obese patients with obstructive sleep panoea. Eur Respir J 13: 403-410, 1999

Redline S, Tishler PV, Hans MG, Tosteson TD, Strohl KP, Spry K: Racial defferencies in sleep-disodered
breathing in African-Americans and Caucasians. Am J Respir Crit Care Med 155 : 186-192, 1997

Baron AD: Vascular reactivity. Am J Cadiol 84 : 25-27, 1999

Nieto FJ, Young TB, Lind BK, Shahar E, Samet JM, Redline S, D’Agostino RB, Newman AB, Lebowitz MD,
Pickering TG : Association of sleep-disodered breathing, sleep apnea, and hypertension in large community-based
study. Sleep Heart Health Study. JAMA 283 : 1829-1836, 2000

Lavie P, Herer P, Hoffstein V : Obstructive sleep apnea syndrome as a risk factor for hypertension : population
study. Br Med ] 320 : 479-482, 2000

Peppard PE, Young T, Palta M, Skatrod J: Prospective study of the association between sleep-disodered
breathing and hypertension. N Engl J Med 342 : 1378-1384, 2000

Tanigawa T, Tachibana N, Yamagishi K, Muraki I, Kudo M, Ohira T, Kitamura A, Sato S : Relationship between
sleep-disordered breathing and blood pressure level in community-based samples of Japanese men. Hypertens Res
27: 479-484, 2004

Chin K, Nakamura T, Takahashi K, Sumi K, Ogawa Y, Matsumoto H, Muro S, Hattori N, Matsumoto H, Niimi
A, Chiba T, Nakao K, Mishima M, Ohi M, Nakamura T : Effects of obstructive sleep apnea syndrome on serum
aminotrasferase levels in obese patients. Am J Med 114 : 370-376, 2003

Krueger JM, Majde JA : Cytokines and slee. Int Arch Allergy Immunol 106 : 97-100, 1995

Uthgerannt D, Schoolmann D, Pietrowsky R, Fehm HL, Born J : Effects of sleep on the production of cytokines
in humans. Psychosom Med 57 : 97-104, 1995

No. 6, 2005 387



23)

24)

25)

26)

27)

R - S - S

Vgontzas AN, Papanicolaou DA, Bixler EO, Hopper K, Lotsikas A, Lin HM, Ksles A, Chrousos GP : Sleep apnea
and daytime sleepiness and fatigue : relation to visceral obesity, insuline resistance, and hypercytokinemia. J Clin
Endocrinol Metab 85: 1151-1158, 2000
DeFronzo RA, Ferrannini E: Insulin resistance. A multifaceted syndrome responsible for NIDDM, obesity,
hypertension, dyslipidemia, and atherosclerotic cardiovascular disease. Diabetes Care 14 : 173-194, 1991
Kuriyama H, Yamashita S, Shimomura I, Funahashi T, Ishigami M, Aragane K, Miyaoka K, Nakamura T,
Takemura K, Man Z, Toide K, Nakayama N, Fukuda Y, Lin MC, Wetterau JR, Matsuzawa Y : Enhanced
expression of hepatic acyl-coenzyme A synthetase and microsomal triglyceride transfer protein messenger RNAs
in the obese and hypertriglyceridemic rat with visceral fat accumulation. Hepatology 27 : 557-562, 1998
Kobayashi J, Tashiro J, Murano S, Morisaki N, Saito Y : Lipoprotein lipase mass and activity in post-heparin
plasma from subjects with intra-abdominal visceral fat accumutation. Clin Endocrinol (Oxf) 48 : 515-520, 1998
Peppard PE, Young T, Palta M, Dempsey J, Skatrud J : Longitudinal study of moderate weight change and sleep-
disordered breathing. JAMA 284 : 3015-3021, 2000

(H17. 7. 6 %%, H17.10. 7 32#)

. fEMEERE Vol 53



