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BERBHBERR TEE T 5 X LEEHLBIRD R T & X

P ZE M I AR By SE W R IC B 1T 5
EBR - FEOIRX E 20 FHIA T

P BiEY, hER Hia?

FIZEMEEIRIFETIR (OSA) (ZINEICHWSEEICERO 5N, BERICEWTHEREZ
BIMERICH S, OSA [FRFERERA QIR - EIFIRIC & ZEEO LS &K MEESR
D1, BROIFEEECHEMEEICRKEZRIZT. OSA (X5 DWDFELER PTSD DR
BRAOATOLEREBEEL, FENEBERRES (CPAP) ([CKDIIS DERDRIT(IE
T, BAEEICHLU TIIEIEL AV ORBAEEREL5IZEIL, TBER
DFEECBANEDKIELBEL, CPAP DRFRICKDRBELDHREY XAV (HMETT 3.
OSA FEFIHELRMRBORANBECHELZEZ, AREESLUHILEEREZE
TSEZREELLS. OSADEWERE L TTBEDES - BRI - FFRBREAEIS S
N%. BIOFEAEICIREL DTS EEHENLRTOFME (ESS) LEHWLEBTD
Ml (REEEERRE (MSLT), RE#IERE (MWT)) 02 20'%%. EBRNRE
K[EFHEY % ESS 3H OB HABEFEEZBEL TERSNBEXDEMETH 21,
ESS dm# & OSA DEEEZRY R 1 K7z D OEIFIREIFIREE (AHI) DB
RIF—ELTWRL, i, EENTIERIZFHEY 5 MSLT 3&t v > 3 VICEIT HER
BROFEHEZEFRET S, 2655060 AHI EOBERIE—EL TWRWL, T5(C, CPAP
DRBEEITS B & ESS © MSLT 2iE1RE I B RRSHBERZTRTH, ZTNTERS
BERzHABFERIZELSEAE VS, 22T, BRICOWTEERFOMEEEHN D
BRAENZT 2L, oRCHERDEFRNEICEENRIEEET 52 L2 RKRY KD
Hb. 01, BEAOIFREELEHKICLZETHENBEICERNEIOXEDHEE X
DTIFERL, ZNEEZNERTHHEETOMKES Z2H#5ZLICKD, OSA DEH
MEESPCEHRNERICT 7TO—F TE5RREMENH 5.

P ERARIFRITIR, ESS, RIEMEIREMIRE (MSLT), ok, #HER

FEIE 1) BOREESER AR R
2) AHDPKREERIRSA AR il B 3

BE WNE -t FAERERERETERCE T2 EEN - BENRIEZOFIRF
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F C & IC

R AR BT e PR R X, R O W SR AV D B
T, AR R ARG S TR PR R, P 2 R R i N e o
Bz MTaBIcET. PAZEMEIRIE TR (obstructive
sleep apnea : OSA) 13 EDEMEICH AN 2D, M
EOEHEICEDONS, Z L THRERNEL, 7AUA
TIEHEED 34%, WD 17% EHEIE N, F 72 1990 EH
5 2010 FT I TEFEEIZFI 0% EML THwB EEZ S
MTWw3'22 % (body mass index : BMI) D#idd 2
HbODHERIZBOWTHHARDOERETH, 2 LD
10% M ETH 2 WEEMEDE X 5T 30, OSA I3
R R D EWE & 5\ IR I & 2 8k b 3K 3 REERR 0D 43 Wt
b8 L MEBE D=, HH O S ERERE MR I
ZRIFLTLUE S, £72 OSA IZHEIR 1 Kfiidb 72 b pEME
LA 54X (apnea hypopnea index : AHI) 2 & b EfE
ERgrNnTw3, AfETlx OSA OFMEERE~OBEE
A Z, FBINIRS - FBNIRK &L Z OR, FHIRTIC
DTN 3,

| . FAEEEIRFRRITIR & BMHES (FrEE

OSA \F & £ L oK MbkRg, SRAMERE I EZ TS,
BB R D OSA DERFEIZ DWW TIE, Stubbs, B. 512
X% L, MARIE 15.4% (95%CI15.3~37.1%), Mk
B 24.5% (95%CI10.6~47.1%), 3 2% 36.3% (95%
Cl19.4~574%) THY, FITI DR TEHEW I LBRIN
Tw3?, %7z, OSAOEIEEN | BB ER T2 135
DRFIEDIEIES v X% 1.8 f5I2?), OSA H#ix OSA F
REZ LKL T, 14EMUAIKS DOWEREZHET 5
F— FHD 218 510725 2 EARSNTEDY, OSA &
D DIRDIIE & DRIDERELBIEARBRINS, BHRED
BlE S RSN TE D, LIIERA ML AEE (post-
traumatic stress disorder : PTSD) DEFIZEWT, OSA
DEEEDOZA AT LABRDAITHEEL Tnd EHES
nTwa™, —75T, Rl %% (continuous pos-
itive airway pressure : CPAP) %9 % Z L2 & b 36-Ttem
Short Form Health Survey ® T E T& % mental com-
ponent score DHE R HEEZ DY, E5ICIFR—ATA
Y5O - 1S DREDVTHIZBOTH I DWA2T

DHEAYEEZRD TR,
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— TR OZE I LT, Stranks, E. K. &%
OSA B#IBAFE, JEBURLRE, MR, FenEs)E
BE, BRITHERE, EEBERE, WHEDRE, - A —
HEDEBBET2RLEIEE2REL LY. 7,
Cross, N. & 3R HBERED IEE O EliHE 2N R & U 72 MK
IR IENF IR B DR AIBEBEN DB Z A9 T F I A VAL
7-A558, OSAHEFIXa Y bu— VB HERL TaEni
PRAERE K AL U METLTO0 3 2 &M L™ D,
EnICZhy, ] BIERVATT A4 7L Ea—DRITHE
B DIRS % 58 % MEIRR I E B RE 13, OEEHE, ©
2 - R, OFITHRED 3 F XA VICB U 2 e E &
B L, FHOBEORKITTEEMEERESE &, KIBRIMED
BTHRERE CBEL TW 2 2 E2WELTW2Y, 2o

LIHEAEEZEL THESEFICDERNTED, Trege-
ar, S. 51X OSA iFa v b e — Izl U TREFHIED rate
ratio % 2.427 f%123Y, Garbarino, S. & JEEHK DA » X
ez 218 f5lc EREE2 2L 2HELTWR, 207k
b, OSA \ZEEMEDME T PLIOBE - FEEFR DK IC
b, HEMBHEHE L THERTHS. —HT, BF
BREE T L AbE T, OSA OREEDFIENDHEICD
WTHERPEIN TS, OSAZELTW3BZ L IFEEHA
FEE X CEREGRAIEE (mild cognitive impairment : MCI)

DY A7 K% 1695 ER S, MEIRIEREE %26 L
TVBEHLTORVWEICHEL TI0FIZER L MCL %z
FHE, 51T ER L Alzheimer’s disease ZFEET 5 Z &5
RENTLBY, 2Dk, OSA TS T X ARHEE

PRAKR I EL S5 2, HEAES L4 EKE%
ETEE2RERL %3,

I, PAZEMEEEIREFEITIR & RS

1. FARMRERRFEFROES O

OSA DELER (R) & L GEEDIRR - BRI - B
BEMSET SN, Z03EE2ADESL L T3~90%TH D,
MBI RIREIE 15~50% &% DBRFICRDONT B2,
OSA DHRZIZIEIRF O A4 X2 M2tk S, OIS
C X DEERANEL 25 2 L, QERASWILINS &,
ORIRIMERZIMEY BER L Tw3 EZEZ 5N T3
IR&% T3 2 Ak & L Cld RN IRG % 3163 2 i
L RBINRIRG A MG 2 A& ICRBIEh B,
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Study

Hedge'sg (95% Cl) Weight (%)
0.68 (0.01to 1.35) 3.44

Yeasavage, 1985
Berry, 1990

0.61 (-0.30to 1.52) 2.01

Ferini-Strambi, 2003
Quan, 2006
Alchanatis, 2008

—B——— 097 (036t01.58)  3.99

— 0.26 (-0.36t00.87)  3.93

-0.04 (-0.37t00.29) 9.19

Mathieu, 2008

0.26 (-0.43t0 0.95) 3.25

Favours OSA

Sforza, 2010 —l— 0.02 (-0.12t0 0.15) 16.53
Blackwell, 2011 - 0.02 (-0.07t00.11) 18.24
Kim, 2011 » 0.09 (-0.67t00.83)  2.87
Yaffe, 2011 —a— | 015 (-039t00.09) 12.38
Ju, 2012 — 0.21 (-0.31t00.74) 5.5
Terpening, 2013 : 0.69 (0.02to 1.35) 3.43
Lutsey, 2016 B o 0.28 (0.12t0043)  15.67
Overall & 0.18 (0.04t00.32) 100
- 0 1

Favours Control

Test for heterogeneity : Q = 29.4,df=12,12=69.2 (0.04 to 0.32)
Test for overall random effect : Z=2.25, P=0.009

K1 SHEICHITZEAZEEEREEROZMBEEANDTE (across all cognitive domains)

(xXmk 9 £03IMA)

xR FAEEERFEEROBRKER - JoRCEE
FRARIEIR - JBfE BB (%)

BEOES « B2 - KRB 73~90
REOWU=E 50~60
EEPOTREL, E8, HBEOEE 10~15
‘R (1®IC2EUE) 30

RITHBRELR 50~75
BOEE 12~18

(Xmk 12 & hWE)

2. EEMERS & AEYERREITR

FBU 2 IR O FHM I AREIICH W S 2 FHlRE L L
T Epworth Sleepiness Scale (ESS) 3% b, ZOficix
Pittsburgh Sleep Quality Index (PSQID) D THEHHE®D 1 2
Tdh 5 HPEREREE (C7) 2D H 5. ESSIEEEFEDH
LW 2HHAMEL - 8HED LRI 1 % B0 EM
WTH 2, 24 FJWHT, 1AM ETEBNRIRES &
3 LWL, %< OEKES - TR THwOR T 3,
PSQIIZIBZE 1 » A%k viR b % DR D fREE % 3 3
2 HiRNOBERKTH 5. 1I8HOEM» S 7Dy R—
v b (HEIROE, BENKER, MEARIGE, BEIRAIE, "M
MENRYGE, MEAREOMER], HiERERE) 23l L S8k

BE WNE -t FAERERERETERCE T2 EEN - BENRIEZOFIRF

5. 21 M TS5 MEMZ S L poor sleepers & HWi§
29, zoknrT [HHHMERE] THREEZ0E»5 3
HO4BRECIMIE NS, 2D ESS OB L OSA DE
JEETH 3 AHIOBRICOWT, HEZEL TW3B LWV
&Y%, ESS>10 DRSS H 3 #Ed ESS= 10 OIREA
OB L TABIC AHIL AE W E WS ED 255 35—
77T, AHI & ESS OB EAHEZEEZ RS RV E VD
HEDH 2, Zo7-», BESS & AHI & OEIRIZ—HE L
TWRNVWEWS ZLENEETHS. Eolg, A¥T7+74
YAz & % & ESS DR OSA 104 5 R I1E 48%, %
WX 32%, EE OSA IZxfd 2 BRIE1E 58%, KR
60%® LK 7= DIEBEBBETH 5.

3. BEHNESR & AEMERREITR

BN IRROFM I I, KEMRIRERRE (Mul-
tiple Sleep Latency Test : MSLT)  HEEHERH%E (Mainte-
nance of Wakefulness Test : MWT) 23 & 5, MSLT
FREANE T CBBRE ICAIRT 2 XS5 IR L, WMikzH
WTAIRE TICh» 2 HZHET 2. 2REIT L1 E
20 7E ETRFA~S EIHIE L, ZOFHEZZBNRIRR
DOIEE L, BIFhIEWIF EEBINZIRR IR &S
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BHRREIC K D BIRIEDTESE (BEA~DE®ICY)

oNnw»

H

i

M X B VERRRKCERICERDAATLES ZedEH, PR ed3n A<

HFOESIE, ERICHIERERIRIIMRBRBEOERELTELS

MSLTZ{T> 7158, THIERER (I8 T CHEERMBIL LAERAN/RESINDDII2ERETH S

. RERBOIER(EZ OHDRGROERES, BHEE, EYILIVEEROZETRLI(HRATERL
E) BIEMERBREFROEBER(CEIBRENCER TIE, MSLTOTERBKNHZBIDHEIH D

oL

FEMEERKRTRE T2 RS NBE LS T D REDBRE LB &G

—_

(TENUSTRICOE D < L L7TRRBO/ER)

. BEREEFREE VR EEINABTAICHERINTVS L
2, 90— RUET—2 (L&D SEBEFREROBYLERNRIESND Z &

3. ERRU TS 7RICLD, EANICEIRNTOEREETRESHNIDRMTNDZ &

E2 FRAEMEERREFRZT2 ARSI NBEICE T 3REEBREDND

(X1 & WE)

ZEic3"?. — /T, MWT 30 WEE THEAIC L
T WBREICHEER RT3 L5 IR L, MSLT & R
ARETIZod 2RHZHET 5. 2RI LI 1E40 %
R4 EREE U, Z O FEHRIRER 2 HREAERRE 1 O 515
L3, hETIE MSLT (3R 08 238 2 23,
MWT IZIZRBEOEH B v, ZORBNZIERICO W
T, MSLT ® AR K O F¥{E A AHI 5 8 55 fafl g
90% KD L WHHEIT 2 (0% h FBWIRA L W Z
L & AHI OF S PHERHAED 00% K OR R D E &
RS 3) LIS HENDH B, —5 T, AHLIZEBIN
RED 11.0% LABHHL 20 E 0w S HEHNH 27, OSA D
HAEEIZ & o Tld MSLT 12 & 2 ¥ A NRE 523 38 HRAE
BWHAETH 2 8 2SRV ET IR H 20, £
7z, ESS & MSLT O # AR ORREE LT, #%z
LTHEDHEZHRLEZL VWS RELDH 290D,
ZOBRICEITRELH 2 L VS5 HEHH 00, BHIVIEL
DOFMHIZ OV THMERTIEL2ERH B EHEI LN
5.

4, FEMERBEETROEBELES

OSA DIRFIC & b EB ARG S ZBIRYIRSR O 8 %2 1
MTDIEDNTED, AFTFIAVRICLDE, BIED
SHERED OSA IZX L T CPAP I X 2L aY b —
b UK IMREAREZ B L, CPAPAEIC L D MSLT
DOFAREBRIEDL S 2725 DD, ESSORAI 7D
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ET° MWT OFEHAIRERO ER2ZH T3, %
7z, CPAP % 7RI EEET B L1tk b, ESSDR 2
T3 TO%ET L, MSLT O AHRER L 30% LR L
REBMESNTVEY, 51213, CPAPHEICLD, X
WBEIO rate ratio ZHRBICTIFR2 L WI A S TP F I
ZbdH 03, OSA KT % CPAP A IZ EBINIRA %
BIIRAR X 5121 QOL RHEEHOUBICH KRELFE
LTWBIENREZILND,

L2 L, OSAICHNL Ti#Ey)Z CPAP K Z L TH Hp
DIRKRDERES 25605 5. MEIRFEEEEEHE 3 )
(International Classification of Sleep Disorders, 3rd ed :
ICSD-3) Tl TEEFEEIC X 28IRME] Okhr 0 [FA%E
PEREIRIIEER 2 o3 iCifRE S N BE I BT 2 RE S
iE| LT ohs (M), BEXZ 6~14%IcH
£ 5 LRSS TE Y, Y, EEL, 152, A%
ZRABHENICH 23, BRIRKOWEF & LTI, Bk
KR & 5, ANALERMRERE L E ) 7 I VR
fEREE 72 EAMEM S W T %%,

. EBEMNES EEFHNESICHH DS
FEt AR FP 0D B 3%

AHI ® FENERPHFENIER & OBRCEERER D
£ 25 &, AHI T—RRICHHAB O EEZ ON
%, 2Dz, OSA DIRZIZ D W THEIRMIK O# S o4
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BN BR 2 e T 5.

7, WMEOEHIIZORBERTICE>T, alk 8~
13Hz), B# (14~30Hz), y ¥ (30Hz~), d ¥ (0.5~
3Hz), O (4~THz) ZHFon, FCallidzEs &5
Iz, PAIRREETL S AN S, HEIROER & L T Stage 1,
2, 3, 4 LECITONTRHIEIERE IRBEDHOICBITL
TWL A, ZD7%Hh T Stage 2 Tld#i#EN (12~16 Hz,
spindle & HHEEN ) BHET B L5k 5,

FHEWRAPEENIRKICN T 2 MEEEI OS5 L LT
X, oS spindle DRBEINTWS, EBNZIRRE O
B L LT, OSA EFIZay e — LB L T Stage
2 B & Uf Stage 3 @ spindle IEEIRHE LR HPY, CPAP
2 & b spindle DEENERBICERALZE VWS REDH
2% %7, ARIZBWTEBIIRG % S IR R
REIZHIRS 2 £E D 7o W HEIR PR R #E IS EE U T spindle V& H)
DB EBEENTWS?Y, Spindle |& NREM BEHRH
BN B REES T, REBLUORENCOERSN, Z
DY X LIFEIR, FURMARGE, FIREDOAY PV -2
HRT 2. BERPICIHERIEA OJSE QKT PR OE
Ao Tw3P 2L 2E 2 2L, EBIREIRES
R& & DA ZEROTRBRIND, —HT, BENLIK
RATDWTIE, B Y — @7 CIEIRE Y 775 7RE
(polysmnograhy : PSG) KD a /%7 —i% MSLT O AR
BRAER LA L T3 2 &2, £ 7-HIE OSA BE~D
CPAP P AIC & D a X7 =D T 2 2 LB E T
W3, 207, HEIRFOMFREEZSED oL BEL,
RBMZIRRICEER2 R THRBENRBENS, b
» 5, OSA OEBM - HFEMIRZRICOWT, OSA OHJE
BRI TREBEAL ENRVERICOVTIE, HERF OB
TEEDBEEL T A ARSI INS,

hHhHI

A TIX OSA DFEMIERELRAIKRE, % L THESII
BENOFEICBIT2EHKRS, %72 HPOBEOIRS O Hii
(xhg B B & AR P D BTG B Aol L 7z AR BRAER T
o—Fic kb, EEWIRKCHFBNIRSZ S o ICFHli T
BZHEEMEICOWTHER L 72, S8 E 3£ 9 OSA DEH I
Wns s LhEZoh, RS HPREREICNT 2T
CARA Y MIXOREFILLZ>TLBLEEZON, S5k D
WREMED Z &2 H/FT 5.

BE WNE -t FAERERERETERCE T2 EEN - BENRIEZOFIRF

%E, RHEIBEEL THR N SHIRMHE IR 0.
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The Characteristics and Predictors of Subjective and
Objective Sleepiness in Obstructive Sleep Apnea

Tomohiro UTSUMII), Motohiro OzoNE?

1) Department of Psychiatry, The Jikei University School of Medicine

2) Department of Neuropsychiatry, Kurume University School of Medicine

Obstructive sleep apnea (OSA) is an age-associated disorder and its prevalence is increas-
ing in Japan. OSA affects daytime physical and mental functions due to sleep fragmentation
and hypoxia caused by apnea and hypopnea during sleep. OSA is associated with the develop-
ment of depression and increases suicide scores in PTSD, but treatment by continuous positive
airway pressure (CPAP) reduces the depressive symptom scores. OSA causes cognitive impair-
ment across a range of domains and is linked to car accidents and dementia ; however, CPAP
reduces the risk of car accidents. Drowsiness, fatigue, and non-restfulness are some of the
most frequent symptoms of OSA. There are two main methods to assess sleepiness - the
assessment of subjective sleepiness, e.g. the Epworth Sleepiness Scale (ESS), and assessment
of objective sleepiness, e.g. the Multiple Sleep Latency Test (MSLT) and the Maintenance
Wakefulness Test (MWT). The ESS is a self-administered questionnaire designed to assess
sleepiness in all aspects of daily life ; however, the relationship between ESS scores and the
apnea hypopnea index (AHI), which represents the severity of OSA, is controversial. The
MSLT score is based on the mean latency to fall asleep at 5 daytime sessions, but its relation-
ship with the AHI is unclear. Furthermore, although CPAP can improve ESS and MSLT scores,
some patients still have excessive daytime sleepiness.

According to previous studies that examined the relationship between sleepiness and EEG
activity during sleep in OSA patients, the alpha waves and spindle waves are associated with
subjective and objective sleepiness, respectively. Thus, it may be possible to estimate the
degree of subjective or objective sleepiness in OSA by examining the physiological back-
ground of EEG activity during sleep rather than considering only the effects of subjective and

objective sleepiness due to respiratory impairment variables of OSA.
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