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ARSI © A restless legs SEMFREEA TOJE
LB EEN DA PFOFERE & Z D fEA~D RO
oyiRfgEsE R HE-Y

et LB E Y eV, B Y R
e V. PElGERE D

FTE MY U SR ER IR, 2 RS T
7 U=y 7fRaR

iy

PLMS (IR U 2 WO RAEM AR EEE Cd
D, VARLVAL w7 AEGRE (Restless legs syndrome ;
RLS) IZAPFL=L970 ), RLS, PLMS WL d K282 0o
TR OB ENZ OIFREICR S LT D Z L8,
RLS ## D PLMS AR EWEH TH D B2 b T
W5, BKIZEIT D, BRAD—i% AN TO RLS DR
I 8~10% & SNTND Y, ZAUTH L TAICIL, 20
WLl At b LT3 Tl RLS AWRIE 1.8%2 Lk
HINTEY, o7 V7 FEE TRV ETH S
LEZLNTWD Y, FT-AANERRE LR T,
JRAHEHE L 72 5 PLMI=15/h OEIEIT 62.7% Tih>7=M
Y T UTITEITS RLS O PLMS A0FR1E, sEEIZH
TR3%TRORENEOREITH D HOD Y 245372
RIS ST, PLMS [3AEEIORER, EEIRS b
LT L, FIRTEERCEMRE N & W TIERE B 725
T721FT7e< . PLMS D & D=2 PLMS (ZFE 5 D
IRRIE FRIC LY, AhomiEa2 s X2 4 & o)
HRd % 0, 72, PLMS 12317 5 i fE DO E,
DKM AR E B 7259 U A7 MRS STnD 7,
LoxL7es b, 77 A RLS B3 T PLMS O I+~
DFBIZONWTORGHIA LIV, AWFFETIE, AR
A RLS B FEHHEG 2OV T PLMS DA HERA .
EMEOREBDIRE, Z ORI OV TG L7z,
Wipes

2002 412 A7 5 2015 455 A ORI AS 77 7 Y
= 7 Ra REWE LT HRE T, LLFO&MET- Liz
BEERSRE U, (a) MEIRFEEEEES =Y (25
SUNTRT S 72 ARSI C 20 LA BRI RLS
F£FTPSG (polysomnography {ZC PLMI=15/h ThH -7z
H D% PLMS Y L2l L, 2D 7-8 0 PSG FEfEkED
I 2 F O GRERATE = 140mmHg & U < [ 3hEsEHiin £
=90mmHg CTH2HHD ¥, FMEXEFETH-TH
BEERAZARA L Q0D b0 & mEIMESH W REE Lz, £9°,
%158 (Tablel) 123317 % PLMS O HFR%Z 74 L, PLMS
Bt O BERESER], il EOA I BhE 58N & LT,
B, PERIL BB (BMID), RLS EJEEFFAL (IRLS).
TERFURARIERF R (AHD) | JEIIEDYBGEEFESL (PLMI)
BB L IR DN E LTI AT
I[NNI HAT > T2, Z OFNT ClIRINT T X TOEE
(ZOWTHERIRIT 21TV, 2R CHAR Ch o785
FNTEE RN 21T 712,

A68 BIDMERT DX SR & 72 7= (AR 51.1 + 182 7%
MR 61.8%, IRLS*7.7 ThoTo), miflEH Y ok
Y2 7- L= DL 67 5] 143%) Tdh-7- (Tablel), E
7= PLMI=15/r X200 f5l (42.7%) Td->7=, PLMI ®
FFICBL TR, vV AT ¢ v 7 [Eeaotr OfER. Fiin
DOIENEETHY ., IRLS (ZEEND RLS OFEIE(KIE
BB L TV o 72 (Table2) , 5448 TO PLMI=5/Mr,
PLMIZ15/Mr, AHIZ5hr OEIG %23 & Figurel DX H
12720 . 60 LA EOERE T PLMI 28 ER-35 Z LR
SN, EIMEOIFHECE LTI, multivariate O
B THDHZE (OR=1.092, 95%CI=1.65-1.120, p <
0.05) . BMI 28E\\ 2 & (OR=1.112, 95%CI=1.017-1.217,
0 <0.05) DSEMLEIZINT. L CHEAZIZBEE L TV 7= (Table
3), il & PLMS OB I5E Shz,

Tahble 1. Demographic and clinical characteristics of patients with RLS

Total (2= 468)
Age 51.1*18.2 [20-89]
Female 289 (61.8)
BMI (kg/m) 21.7= 3.2 [14.5-35.6]
SBP (mmHg) 120.6= 17.7[80-210]

DEP (mmHg) T0.1= 11.0 [40-104]
HT 108(23.1)
IRLS scare 224=7.7[0-39]
Serum ferritin (ng/mL) (428} 79.0= 77.2 [0.4-620]
Family history 77 (16.5)

n-PSG variables
PLM index () 25.4* 36.6 [0-202.0]
PLM index >=15/h 200 {42.7)
PLA arousal index (T} 6.8* 145 [0-176.3]

The variables are expressed as average=standard deviation [range] or numberi%)

BMI, body mass index: SBP, systolic blood pressure: DBP, diastolic blood pressure: HT, hypertension: IRLS,
Internanenal Restless Legs Syndrome Study Group Ratng Scale: n-PSG, nocturnal polysemnegraphy: TST,
total sleep time: AHI, apnea-hypopnea index: PLM, periodic hmb movements during sleep.

Table 2. Factors azsociated with PLMI = 15/h

Univaziate Multvariate

Factors a(%) AOR 95% CI P AOR 95% CI P

Age 71} <40 152 3400 1 1
40t<60 UTE50) 4115 23947075 <0.001 3983 23126863 <0001
=60 192 (410) 6695  4080-10985 <0.001 6298 380210432 <0.001

Bex Male 179 (382) 1
Female 289 (618) 0516 0.360-1.189  0.280

Family hictory No 3910535 1
of RLS
Tes 77(1635)  0.885 0.538-1.458 0831
BMI (kg'm? <25 405 (865) 1
=25 630135 1688 0.880-2.875  0.054
Serum femritin 50 2380555 1
(nghmL}
<50 191(445) 0686 04731025 0.087
IRLS score <11 31066
lw=dl  151632.3) 012 08271547 0391
2Mw=3l  228UBT) 0518 02431102 0.088
=31 53(124) 0624 02581301 0282
AHT <5 353754 1
5wl 12(240 2051 13343.155 0001 1484 09342336 0084
15t=30  3(08) 0.798 00728.883  0.854 0376 00334242 0428
230 a

PLMI, periodic limb movement index: RLS, restless legs syndvome: BMI, body mass index: [RLS, International
Restless Legs Syndrome Study Group Rating Scale; AHI, apnea—hypopnea index: AOR, adjusted odds ratio; CL
confidence interval

= Listwise deletion was utilized for 39 cases with missing data on serum ferritin levels.



Table3. Factors associated with the presence of hypertension

univariete multivariete

Factors n(%) AOR 95%CI P AOR 85%CI P

Age (1) 468(100)  1.088 1062—1114  <0.001 1002 1065—1120 <0.001

Sex Male 179(3820 1

Female  230(61.8) 1129  0659-1834 0659

BMI (ke/m?) 468(1000 1084  1006—1169 0035 1112 1017-1217 0020

IRLS 463(1000 1004  0871-1030 0516

PLMI 468(100) 1006  1000—1012  0.060

PLM Arl 468(100) 1003  0086-1019 0754

AHI 468(100) 1090  1025—1158 0006 0.986 0916-1061  0.699
The data was controlled for total sleep time, N1, N2, N3 and arousal index on nocturnal polysomnography.
BMI, body mass index; IRLS, International Restless Legs Syndrome Study Group Rating Scale; PLMI,

periodic limb movements index; PLM Ar], PLM related arousal index; AOR, adjusted odds ratio; CI,
confidence interval

0-c<60
age group (years)

Figure 1. The prevalence of periodic limb movement index (PLMI) > 15/h in each age group.
The prevalence of PLMI > 15/h increases with age.
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VY, — 7 TR RLS BRI\ CTEIMEIENEIZ PLMS 23
B0 L T2 0L, FERLS O—% A [T PLMS O@fa]
EHEEIL TS 2 T, RLS AW TS, it &
B AR TEARHERE D LM b PLMS FEHUZ 8% M
ET O LIV P, ARFFECI TR ISR L
TUVZRLS BBEDEIRIL233% &, AL & FEEDE|
ATHY W, RLS AL Y EIMEORBERA_EA S ]
REMEIIRER Ch o7, £z, AWFFED RLS HBE T
RLS 4Ffin & M &0 9 %072 U 2 7 BIA 19 28 i
JEOBSHEHEIR & LT &7z, RLS & dElfi =R SR
FRIZOWTIE, Ml « NFEZEDMFAET D nlREMED BT

INTWDEN, AGERERN ST, DR EH AN
RLS TOEIMEY A7 BHEANEL . LovbhEtEd 2
PLMS OIS T TN D L E X BT,
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TN A

HAA RLS TiL. PLMS O&0FRIIFCK A L 0L .
ZOFHULRLS TIEE L0 bHEMIKTT D, £72, i
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EPHZ PLMS O/KHEITZR L TUMRL,

2 2B GIN

1) Tison, F, et al., Epidemiology of restless legs
syndrome 1n French adults: a nationwide survey:
the INSTANT Study: Neurology, 2005. 65(2): p.
239-46.

2) T Nomura, Y. Inoue, M. Kusumi, Y. Uemura, K.
Nakashima, Prevalence of restless legs syndrome
in a rural community in Japan, Mov. Disord. 23
(2008) 2363-2369.
https‘/doi.org/10.1002/mds.22274.

3) N.-H. Chen, L.-P. Chuang, C.-T. Yang, C.A.
Kushida, S.-C. Hsu, P-C. Wang, S.-W. Lin, Y.-T.
Chou, R.-S. Chen, H.-Y. Li, S.-C. Lai, The
prevalence of restless legs syndrome in
Taiwanese adults, Psychiatry Clin. Neurosci. 64
(2010) 170-178

4)  Trotti, LM.,, et al., Correlates of PLMs variability
over multiple nights and impact upon RLS
diagnosis. Sleep Med, 2009. 10(6): p. 668-71

5)  J.-W. Shin, Y.S. Koo, B.U. Lee, W.C. Shin, S.K.
Lee, YW. Cho, K.-Y. Jung, Prevalence and
Characteristics of Periodic Limb Movements
during Sleep in Korean Adult Patients with
Restless Legs Syndrome, J. Clin. Sleep Med. 12
(2016) 1089-1097.
https:/doi.org/10.5664/jcsm.6042

6) Shin, J.W,, et al., Prevalence and Characteristics
of Periodic Limb Movements during Sleep in
Korean Adult Patients with Restless Legs
Syndrome. J Clin Sleep Med, 2016. 12(8): p. 1089
97

7) Siddiqui, F, et al., Rise of blood pressure with
periodic imb movements in sleep and
wakefiilness. Clin Neurophysiol, 2007. 118(9): p.
1923-30

8)  American Academy of Sleep Medicine,
International classification of sleep disorders-
third edition (ICSD-3), American Academy of
Sleep Medicine, Darien, IL, 2014.

9) K. Shimamoto, K. Ando, T. Fujita, et. al.,
Japanese Society of Hypertension Committee for
Guidelines for the Management of Hypertension,
The Japanese Society of Hypertension Guidelines
for the Management of Hypertension (JSH 2014),
Hypertens. Res. 37 (2014) 253-390.




10)

11)

12)

13)

14)

15)

M.M. Ohayon, T. Roth, Prevalence of restless legs
syndrome and periodic limb movement disorder
in the general population, J. Psychosom. Res. 53
(2002) 547-554.

H. Moore, J. Winkelmann, L. Lin, L. Finn, P.
Peppard, E. Mignot, Periodic leg movements
during sleep are associated with polymorphisms
in BTBD9, TOX3/BC034767, MEIS1,
MAP2K5/SKOR1, and PTPRD, Sleep. 37 (2014)
1535-1542.

K. Berger, J. Luedemann, C. Trenkwalder, U.
John, C. Kessler, Sex and the risk of restless legs
syndrome in the general population, Arch. Intern.
Med. 164 (2004) 196-202.

E.B. Leary, H.E. Moore, L.D. Schneider, L.A.
Finn, PE. Peppard, E. Mignot, Periodic limb
movements in sleep: Prevalence and associated
sleepiness in the Wisconsin Sleep Cohort, Clin.
Neurophysiol. 129 (2018) 2306-2314.
https‘/doi.org/10.1016/.clinph.2018.08.022.

K. Shimamoto, K. Ando, T. Fujita, et. al.,
Japanese Society of Hypertension Committee for
Guidelines for the Management of Hypertension,
The Japanese Society of Hypertension Guidelines
for the Management of Hypertension (JSH 2014),
Hypertens. Res. 37 (2014) 253—-390.

Nagao, T., et al., Eftects of Alcohol Consumption
and Smoking on the Onset of Hypertension in a
Long-Téerm Longitudinal Study in a Male Workers'
Cohort. Int J Environ Res Public Health, 2021.
18(22).



SIRBFIERRES O OIS A O D MEIRRE S O A H )
W5

SHRIIEE « BARIER

WHIE )% - B H. WY . KIS, SR
PEER © H AR EAR R

e

D OJREEOHEINC LY | ZOHEIERITHER & 725
TWo, 207, THHoZW, IRRICET 5 4~
— T —DBREMPELS RO BN TND A, BIRES TR L
72HDIFR, 9O TIL, 8~9 HIDHBE TRIRZFR
D U AEHIRED B2 EORHBHIFT R ARBD 52, 29
L7=Z &nn, HEREMED I—/L RAX A — R ThHD
MR Y 777 7 (polysomnography: PSG) % /3A A —~—71
—BHRICHFIAT 2 &\ 9 B 2L S H o728 ),
ORI ORIIE CLE LT~ —h — DI
T EIET D Z LI CTH -T2,

ARGl 2020 4R L 0 [ENDRSA - SRR IE
& — (NCNP) Ff - # BB AR L LT
NTWBENFIE 725 PSG T —H /30 7 REEHRICE
WTT —H Y ——EfE S PSG 77— L Zhus
MO ERIEREZFIH L, 9 DRERICE T 531 4~
——DE BT,

Tk

BT A AR E B SAERRER - & —CIY
HELIZBEFED PSG 7 — 4 BIL OIS TR T —
X % NCNP VEFLT B 5 — X h—R— 2T v ' u— KT
%o WATL T, FIZBYST 5 PSG 7 —# B LUK T
— S ZOWT BT v 7 e— K95,

AHFEICSWT DRER IS SNV T DT — 2 1
R SIURE, RNEICEFT 5, D DWROIED, *f
AL LT ool SO JFS MEIEIRFSE 2 0D PSG 7 — ¥
BROEERT —2 ZFIH L, 5 DRO72Wr, BEAEALRH,
TRIEROSHE, P T 8\ B A [RES 5,

Fio, FRREHTULC, SRR DMEROER
PRRET BT, BEFET—% 2 AW T-TREarge b Ehiid
2

WUEEAMRA T DT — 2 DT v 7 u— REiEdDi-,
BT, 9 1500 10D PSG 7 — & % — 3= THD T
W5,

FRREPHTLC, BEMEEOIIN—TL EHIT, D
OFZWN I B BRI O A VAR 5720 0T
TR 21T o 72, 6 £ DORIRE D OfFREE & Al -
B2~ F ST 7 4 O OREIRFEEE T KOS
PO D/ —fEZ g U, B EOSLNCE T D%
WS DODRIETH I ENRTET,

Fio, T, HEROEZFTHREE L CEESTn
7 THERRRRR Y& A 2L~V & DRGSR TR T 5

Toh WA 7 — 2 2 FH LT RmORse & 56 L7z,
Nihon University Sleep and Mental Health Epidemiology
Project (NUSMEP) JZ&MN L 7= AT 2500 4412
T, HEIRBSEER & APERRE & ORRA A L= L =
A, RFEREDO72VOEHR  (nonrestorative sleep: NRS) X
AR CAMRINEE, PoRbime, Feliing) K0 bt
LTRSS Z L AW BN LT,

B

N SOT —ZEFINEIHEA TV D, RFEZEIC
Sl L QN D fitiak DBEATT — 2 DVERE SRS, N7
T =2 EZRF Uiz 9 /3 A~—h —ORRZBilG
DTETHD, TDOEIINST-> UNISEEIITo72
BRI 20FER LB BT 5,

D IR BT 2 TARAFRA D 51X, REIRAMEE S 5
75 L OEERIN G 7 PREE & 72 5 ATREM ) e
T, — T AT A CORRTTE X
INTRERTHLZ LD, Lo KR&ERY 7L THE
FREDMRRIET DD B D,

BRI 77— 2 2 Tt BRY 27 FHC
BT 5 NRS OEEMEI RS2, Zi0E T, HERMRE &
DB OfERE & ORFEIZOWTE, IR A IRE
B (EIREEE) 2 ERREOFHMIEEIC AN TE 72, K
FERND, MEHRABRISER T2 2 8I2Lk-T, LA
h7e AR PRARIR 2 R T & D AffetEns A & e,

U= ﬁﬁ%

TARAIRRE)> DIEIRIE S 5 e A 7~ —7
—IZ7R VD R R ST, B EEY T — 2 & M
WEFAEDND | BEIRIKERRADHE B3 A 2 Z L~V AD
M) I FF53 % AlReMd VIR S U7,

ZESTHR

1)  Sunderajan P et al. Insomnia in patients with depression: a
STAR*D report. CNS Spectr. 15 : 394-404, 2010

2)  EARIER. O DRD/ A A~ —T1—& L TOMERIN
W, FEHREEZE 66(2) : 172-178:19-22, 2024

3) Steiger A and Kimura M. Wake and sleep EEG provide
biomarkers in depression. J Psychiatr Res. 44 : 242-52,
2010

4)  JEAETHEE: EFEOSL D OO DOMER T A R 2023

(https:/www.mhlw.go.jp/content/001237245 .pdf)

5)  Suzuki M et al. Stressful events and coping strategies
associated with symptoms of depression: a Japanese
general population survey, Journal of Affective Disorders,
238: 482-488,2018.




Sy HEAERRREA, : PSG T — 13 S  RIRERZ WD A1 7
= BRA%E

PR AT IR

WSER 0 - =g, AT, HsEAE, EROR, 1S
FRRKHE, /NEIRUEYR, /NKRIBSE, TR, SIRFIAL
SERSTR, A3

FTEHERY : AR RFBEE TSRS Rk

iy

TEAEARRSE OV IRHTEIR O T Che b i R 59
5 OINHHRRRERE CTH 5, HEIRRREARR I T B HER
NYEE LT DI B 53 HEIR 2 BEIRFE 2 MK <
HEDLFEGTHY || FWFREN RN T,
MERER DO Z A « RIS ME D B22FIA—>Th 5,
ZOIEDOBLED D S HEIRIRIERRZE D U X 7 FR 34T,
BRI L ONBRIED BT RO ST b, KHD
PPy | IR R AERA R Z B 2 K- DA F1 72 {6k
D1oTHD 2L LLLENRG, K FHEEEICRBN
CHEIRRAERSER)S Trait marker 720073, ZAL & B H OAE
SROFESESE %2 W95 state marker 72 D7>, 4312 57>
IZEN TR,

2T, ARFTRIEK O DR E T AR L7 B okt
L TR & B8 BeiE ORI AERAE AR A L. i &
HeARTEAIAIERIREERANUE SN D D), BLO
5 RER O EIEE DO L& & HEIRRIERRGR OB L i
DFAEE T 2B FH D726, RRIIFZE A1 T o7,

ik
1. xi&E

K D OIRPEREE OIEHR B WK R 55 R
BRI ABE L, AR & IRBERE HEAREIR AR U 2777 7 (PSG)
CRBIMEIRIRAE 2RI L, [RIFRHCREIR B 56 C 8
IReIRAE A 304 L /- R 2t & LT,
2. FHmEE

IR AR YRR U 7' 7, T8
AOREIRIRAE MR H 35 CRMii L7z, BT LV ELT
OHEAAHH L OF 757 0 w7 (Ffs, MR,
JESHFEEBMI]) . @ ABEEE & JBBEEF 0O T8 e IR

(subTST) . @ APsHE & BB PSG CHIE L7- &4
FOMEAREER]  (objTST), D17 THHE NIV k29 OfisiHifl
REE (HAM-Dy7), FEIRIRAERRZE (ATST) 1% objTST—
subTST THEH L7-, ATST DIEDSEIIHEIROE N
iz L, AOGEPERGHTZ R~ T,
3. HeaHEEdT

AFEENIEL (%) T BT (R
TR UTe, FBINEIRFEEE & KBIIRREIRFSEE O el Ixhs
7T X B Wilcoxon DIG-EAt X NBA AR E TIR~7-,
FHEABRIC O W TIZIA BT = o A7~ DJEAFERE
Rz e, T TORGEHRITIL SPSS ver28 T T\,
HEKUET p<0.05 & L=,
4. fRERAYFIE

AR IR R R e R iR s B B 25 DK
RBEETND,

1. XREOERER

KD OIRHEREE 7 4 ARSI U, SR X
570 9.8 T, MEBNILMEDY 429%(3/7). BMI (&
23.9kg/m? Tl 7=, ABERED HAM-Dy71%20.1 5.9 /8T,
BRERF D HAM-Dy; 1% 70161 577 -7-, BBERIC
HAM-D;; 23 7 LA R TH 72 b DDOENGIL 71 4%~ 7=,

1 (S ABERE & 3BBEED ATST Zsd, ABiiEo A
TST 13-33.4%66.2 53C, BPElRFD ATST 13-13.4+103.2
D12 o7, IBFEED ATST 1ZABZRFO ATST & H_C,
20.0126.1 43R LT =28, AR & IBFEED ATST
\CHEAT 2 -7 (p=0.735),
2. PO OFER & REIRIRRERRGE O UGERE DR

223 D DIEROUERE & IR AERRTR DU D
WA A ", 31D REROUGERE & ERRREER D
B O B BREIIER o7 (=—0.036,
p=0.939),

B

AWFEDOZNFE D 5 b, Al ZREiR O, N2 L
TWzbDIT 14 LB LT, Fx OfGi & Id LT
Too F7o. MERRAERRBOUGERE & 1)) 5 SRR OUERE
(A BRI OIT, ARSI 5K 5 DR E S
FZRUCTHEHRRERRZEDNK 5 Dfpi ik O state marker
ThdZ LA T DT RIS 6T,

i

ALY+ 7 A RS < | EIEELT
VRO SEB BT, A4S bIR ST LET
%,

22BN
1) Utsumi, T, Yoshiike T, Kaneita S, et al. The
association between subjective—objective

discrepancies in sleep duration and mortality in
older men. Scientific Reports, 12(1) :18650, 2022.

2) Kawai K, Iwamoto K, Miyata S, et al. A Study of
Factors Causing Sleep State Misperception in
Patients with Depression. Nature and Science of
Sleep, 14: 1273-1283, 2022 .



1. ABeliy & IBBERFZ F6 1T 2 BRI RERAGR D 21 L

(73}
250

200
150

100

som (ATST)

50

0

-50

EARR AR

-100
-150

-200

W&EE : TST, FARmEARAER]

N

BBy

TEIR © ATST=PSG THIE L7=&8IH) TST— 8K TST

2. NGy &BBERH 51T 240 5 DIEROUGEE & MEIRINRERARR OUGEE D i

MEERARAREREEEE (ATST) DoiERE

(43)
300

250
200
150
100

20

L

10

15 20 25
HAM-D17DeER

W&RE : HAM-Dy7, 17 THE NV b 2 ) Offa i N B, TST, Kl
IR © ATST=PSG THIE L7=&8IH) TST— 3810 TST

30 (m)



TR A  BEIREE - MR Y 7T 77— N
7 RESERRYE AP MRRARIE 2 13 U D IRG O B
L U COMERR Y 7'F 7~— 1 —0DR%

SyTRFZEE  /INEAR L

ety 3 WATELNT, EAE)IDERR. /NEESE, T
WEREEE . AR, FiEEpiiE —BR, KEB . JNERRERER.
SLORIERL, AOKREL, WEHfRR, BRI, BEHER, /INEA
55

FITIBHERY « AR KR e R R e

=

HIRE A4 U 2RI MEIRE, IR E,

BRI BRI N %, B U X AREIR - RS, X
PRESCTEERE E e SRR Sl KD b Onbh B,
Z DFERIFEW AT 5 BE, HEIRIEEE 1L PSG 12 L A
MREEAEEIZ LD F - ERAIEREREORER U X A
iR - REEEECIIMERATEST 7977 772 EAWTS
WrSATRE T D, FRMEEARIEICIT L2 L7 o —0ks
FEMEBRIRAE, SAEMHEIRIE R E0NE EN5 08, Frar
T IR DA L% U PREE OBIESS PSG & MSLT
IZJL D SOREMP #ati7a X C2mitisk s  (HEIRpEEE
BROFEER =) . Las SRR M iRE | 2 R BI e 2
FAW W HHED 72\ Vb IR 2 A7 B BB A B
S92 Z LTRSS, F I MEIRIEREEC TR
TEGIERER 72 B2 X AR PSG IEIRFES) EIHE L C
bIRZNES FHEIRR) ORENRH Y . FOJREITHA
BT, AW CIIZ MR D PSG 7 — & ZHERE L,
HFHDIRGIC DWW T EER - BEIRE (MSLT) %
FWT, PSG 7—# LA D D HERE ., k A%,
AHEERAL, JEEOATIE, BErRSEE S (OaZsE)
\28B) BREHLWAIRE L OMBEERFTT5 Z itk
D, X0 BhET DR AR L, BERFEEN L O
CIBIROFEEEIC RS 5 & D& Hh. Z OJRRERIRC,
BRI, RIS B TREE D i\ R 2 7
T EDAMTED BEETH D, NS SIUVT BB
B VD Z & C, R EEIRE 2 A 2l L 72
0. FIRKORE & BT B FREIC OV T, JREN
REZRRIR GREIRGKS) ARBIICEHL L., AR
ORI AV S Z L3k D

ik

SRS Bk L CPSG T — X 3\ 7 Rk At L
T, FEEEEIZH &R, BEND PSG 38K UY MSLT
T A EHEOADL O HIEAET —~ > MELT—#
NGk, PIRT— 4 L ORI RS X o (AL
HEEDTND, BRSO, YPeafstiiE cbh
%, IRKOMHRAR Y 7' 7~—h—DOPR GG L TR
D BRI, RIRE S AR (Fra LT —,
R PE@IRE, FHIMERARE, MEIREFENEL 72 &)
MSLT B X P27 U —RRGNEZIT> TOBAER %
BERFAHDBENT — 5 L0 UIBIT 21T > T 5, fif

HHEAS 2 (T EUERIEIT & 2 MENRARAT, JEIREOMT.
CAP ftT, RHSEEANE ., A BMEORENT 2 i T L C
WD, ARG GISHEE BT — 2 Bk Ak LoD, A
MEOHTETH D, T —# /0 7 WO DT — 5 %
L, R, HBENOT—5 4K L TotmseiE
EHED TN, MRHTHE SR IE A AR 72 Wi,
KIEMER 2 THRE L, L ORIGEMESISISBaRR %

FER - BE - fhEE

BEL T — X ERETTH DA, AWFIRIBEE LT 46
DOBENT—H & L, 5F15 46 HOH 119 [0 HAKS
TP RS ORARE A ISREI 30T 2 HEIRAS
BN B OIRRERE R L SR OER) B L OS5 49 H
O AARMHRERE 45 BIEMFES (esahH . v
2 L7 2B D HEARAG SR (OREIFASE A DR
Ml CENENFESREEToT,

[5% : Spindle HELEOMRITRER  SHAHL HABBIREA AT

FAAL T — Typel ERAES 3
2 R AR Mann-Whitney Pf&

mean £SD mean+SD
C3 spindletiBE : AfR#1lh 24.80%23.31 36.00=55.44 0.676
spindlei 33 « HERRTLh 24.60+21.93 39.00=26.88 0.403

spindletH IR « gkt 1.25+1.62 2.17+1.96 0.403
C4 spindlelHEH © ABR#%1h 19.00+19.91 26.20+40.16 1.000
spindlef{3R3E « HEEFIlh 23.20+31.57 24.80+18.75 0.530
spindleiIRE © #l#k L 1.39+1.96 1.96+1.69 0.531

SRITT —F N\ 7RSI N ST — 2 2RI
L. HHOFEIRIRG & Bt DR ST A — X200
T, SHITHIREZED L TFETH D,

ZE R

1) COKEMEREYSZE, BARMER S SZ2W R SR
MR T (IS0 JE R 3 Il HAKHEEAR 2%, 2018.

2) Avellar AB, Carvalho LB, Prado GF, Prado LB.
Pharmacotherapy for residual excessive
sleepiness and cognition in CPAP-treated
patients with obstructive sleep apnea syndrome:
A systematic review and meta-analysis. Sleep
medicine reviews. 2016;30:97-107.

3) Lechat B, Hirotsu C, Appleton S, Younes M,
Adams RJ, Vakulin A, Hansen K, Zajamsek B,
Wittert G, Catcheside P, Heinzer R, Eckert DJ. A

novel EEG marker predicts perceived
SLEEPINESS AND poor sleep quality. Sleep.
2022 Mar 4:zsac051.

4) Kato T, Ozone M, Kotorii N, Ohshima H,
Hyoudou Y, Mori H, Wasano K, Hiejima H,
Habukawa M, Uchimura N.Sleep Structure in
Untreated Adults With ADHD: A Retrospective
Study. J Atten Disord. 2023 Mar;27(5):488-498.
doi: 10.1177/10870547231154898.



SRR « MR BRI IR E L O 5 B IR
EIER & T 5 AP OB « ARG & MR B
R sE DB

SIS AR

WFSElh ) R e — A St AN A S, Uyanga Tsovoosed
FTEhiRR « WEERT:

=t
H R O RR A X HERR BEE R e oD £ B 7 B AR &
B2 OLIWTERN, ZORRIZONWTHEREERTe S
FUTURLY,

NS U7k B A kb ge & LT AR U,
HEEAR BEEE P B S N EE (2 72 D 1F RGN & DT
FRD BIEDN, BERHFHNCA B /eFEBAIERD b
7= Gk 1), & OICHEHRE EMLEED A Y V) —= 7
THHZ®E LZBRTE, IRKUETHPR B IZE e
7= CCHk 2),

2T, HERBHEMER EE O R L IR OBROA
HEZOUNT, TS S ONRERAE 2 S T U 7=,

JiE

TR BB 2 DFEFE I Z N T, EIEIRAR Y 7'
Tt NBRIC X DI b EDT2b D, 8 DWIFEEIS
B LESREDOK G 2 51e) 1[5, HHR 1 K&
DUNTIRA 1 FEfE]d 72 ) O IR - AR (AHI/REL
apnea-hypopnea index/ respiratory event index) 73 5 A,
5-15, 15-30, 30 LA L& 2 2, IEIRBEHIERFEE 72 L,
BOE, EE, BEREE L7,

Flo, EENZRIRKOERETH S J-ESS (HAGER
T U= AMRERE) OFFRD 10 KELFO b DZHRA
2L, 1115 RERESH Y . 16 UL EA RV S D &
UC, MEHRBEEINI FRsE ORREE & IRSIODFREE D BSR4 fiF
iz,

FERTOG T, BB IRN DR n=583) 45 L NN
Bt (n=450) 0> R HIR e M0 I W% JGE s 5 oD B P 46 ok %
2015/4/1-2019/3/31 (2% Lic b (MARIFTEREHE) |
BLON WERFRETTIRE 255 & LT s meos
I BERBSFREERLS) ©9 b TETHMEICS
MU7zeb o Cuiik4d) GEFREgRt) & L

HERHEATIZ X MedCalc version 22.023 (MedCalc Software
Ltd, Ostend, Belgium) % V7=

TS

BEARRFFERIGHED 5 B, KPR HERRE R (s
HEREPISSIZ 21T, ARl 0 513 £ 17.5 5%, B : 68.8%.
BMI: 26.1% 5.38kg/m2 Th Y, TNIAREOZ2E 1L, Ml
58.8 + 14.8 7%, HM: : 75.8%. BMI:26.3=F 5.33kg/m2 Th-o7=

Tk 3), =055, HERBHEELEERSE, HEAE, &
JED S DIE, REFIAETlE 24.7%.16.9%.25.0% TH 1 |
TERIARE CIE 22.9%, 303%. 37.6% ChH-7-, £/, IR
KBV, BROIRRSH Y Db DX, FFEIL. KFERET

21.6%. 212%. THEYBET 209%, 9.6% CTh-7z,

M OTRRE 1550 &0 5 b, 717 & HMEF TOMER
AN SN U, BT IR 1 45.0 £ 11.6 7%, i :41.7%,
BMI:22.5+ 3.84kg/m2 ThH V., ZDH b, IR RS HEFEY fEE
BOE, EYE, TIED H DI 234%, 9.20%. 3.70% T
D, F7=, REH Y, WOIRKD D O LD, ENE.
178%. 74% CdH -7z,

X —ERREIZ T, R B R O FERE L IR D
BEERAMRMT LT & Z A, Ws, Kyhbe, iiBwbin%
NZHUTBNT p =0319, p<0.01, p=0.03 TH V. Rk
BOCIIAELRBRMEIRRO HAVT, FRRIFZEEREEHC
BT, o LAERBREMLFEED /L OEET, RO
bHNDOEED R bE»-T- (M),

i RAER

Rt

caBsass8 Y88 E

sl m=x fox gz 0001
MRS S Ensx
B

Ktk =

wL BE $ZF EE
EREETRER
P=0.319

csBusEBaIBsB

P=0.003

nL EE $EI EE
HEIRA IR IR

% 1. MR EEOERERE & IR OBIE.

S HIT, Wiz TIa, RSP s B 4
72 UBBBE & FPARRE/ERED 2 BRI 0T THLRINTART L
el ZA BT/ EIERE DTN, 78 L/EERE
EHATIRKDH HEIE D E DS, — 7T
SRE/EIED T HMRGD & HFEIMED -T2 (K 2),

B (BiE) B (&)

100)
0|

100
ao)

80|
70|
- i;um
. s
#o® . e
m L

30|
70|
0|
B

40|
|
0|
10|

o)

40
]
)
10|

0

HLEE FEEEE
RS ET RS
P=0.034

HLEE FEEEE
IR EIT IR
P=0.019

2. MR B E & IRRDBISE (2l

B

HIEEHIR B EL I, [ 5 oD B P & AR S BER 2 I & il
IRAFFZE GE CREAT U 7SR, MHBIR BEe e 2 ) i
WZRDIEEIRGEDIRLS 725 LWV o T2ERIEST L HR
oYY AWAVIESY

ZOHEBE LT, B CHRA & HERES R = OB



FEMENR T2 > TWNBATREM: & & H1T, IR E 5
BEEMSCEZZED Y B, & IR EE )N E
WONIIBNT, R EERER FEELS N O H TR D
FNANE L ZBTDHLE NI BNENRAL T ANREZD
N5,

T

EHF BE IR, (28 D BAE E & BRSO B DA I 12>
WTh, K0 REWERY L% IV & &7 DTN
WETHA I,

ZEHR

1) Nakayama-Ashida Y, Takegami M, Chin K, et al.
Sleep-disordered breathing in the usual lifestyle setting
as detected with home monitoring in a population of
working men in Japan. Sleep. 2008 Mar;31(3):419-25.

2) Takegami M, Hayashino Y, Chin K, et al. Simple
four-variable screening tool for identification of
patients with sleep-disordered breathing. Sleep. 2009
Jul;32(7):939-48

3) Ito K, Uetsu M, Ubara A, Matsuda A, Sumi Y,
Kadotani H. Obstructive Sleep Apnoea
Severity Is Negatively Associated with
Depressive Symptoms: A Cross-Sectional
Survey of Outpatients with Suspected
Obstructive Sleep Apnoea in Japan. Int J
Environ Res Public Health. 2022 Apr
20;19(9):5007.

4) Omichi C, Kadotani H, Sumi Y, et al
Prolonged Sleep Latency and Reduced REM
Latency Are Associated with Depressive
Symptoms in a Japanese Working Population.
Int J Environ Res Public Health.
2022;19(4):2112.



I PAFSERRES  OHAZRENRAT & MSLT 77— & H =
IR D E =LA

SYFERTGEE « T LINEERn

WF7eth I SREER, AR

TR« BRERKS:

e

SAGIEHRE T (Multiple Sleep Latency Test: MSLT)
FZHFOIRK A ER LT OMETH Y . HHORIRIEDZ
W Z WD T D, — 7 CEDOFENITA S TlIfE< |
REER B P = R ORI & 95 /0 2 ) CEEhi T & s
Thd, IHEEXY =T 7T NT /3 AOREREE DB
EULTEY, S0 DFZE N A BB ORIE A AT
AEEL 72T D, LR 5, MSLT OHIEIZMEE R
Bbl 2 B AR CREZBNCRIET 2 Z L IFREECH 57
W, IBKEER(ET 2 7Dt A FFEE O 7 ke
LTS,

D758 (Heart Rate Variability: HRV) (3 H A0+
FEL LCURIMN LML TEY . T HIEC L 0 28
/RN AEAFR D LR 2 BT 5 Z LIS FRETH D, T
FIX T =T T TNT 3 AL DA EORIE DS ATRE
TH Y BEEFRTOFERMEBIIFESNCND, TS
TIET =7 T T NT S A XD DAEEETIC XL D 1E
R DIRKDBHEINAHETH D Z EDVRIIL TN D,

PLEMNS . ABFFETIE PSG T —X 307 AV,
MSLT (24 EEfbSn-iRG %, ODEXICE D 0HE
BT D ERALTE AT OWT OB ETIT . A
BB D AEENC LV IRKOTEELBATRETH D Z &2
IRSHAIUE, U= T T T INT A A K D O
S B E AR CZNINIRGORIEN ATREE 72 D,

Fik

AWFFCIENT BRI > % — (NCNP) | £k
RS, BRERRE:, AARKREE, WEER, AR
FHERRFE L VLD SNIZPSG T —F 87 ODMSLT 7
—4 & MSLT FEftiHF OB DT — 4 % FV T2 5=
Mg D, A AN—T" b ALIZ X DEEFE % VT
MSLT 5 —# Z#fifiT—4 & LT, OAENZ L5
BT NOMEE AFE LT 5, [EAMOT —2 %2 igd %
Z LV IRGOER(bE BEETA3, MSLT 3@ 1 [1]
ORAIZIVNT 4-5 [BREE: TRIET 5720, EHARNDIR
KO EE TRT 2T NVEAERT 2 Z Li2LD, i
RIE D SR DN RHITENC b I ATREZ2 B ffT & 72 0 45
% EEZ D, AFEIL NCNP iR E SO hf—FHE
TN KD AREG TINS5,

(EES

BIfE, Bhiskh>5 PSG, MSLT 7 —# % NCNP OF —#
R DYP—R—=ZT v 7 a— R TH Y, LERT—
25 (7950 FER) 2MEE 0 REEMAT 2 BitE T 5 TETH
Bo PHFERICIET — 2T T 5 TETH S,

ZECHR

1)

2)

3)

Burlacu A, Brinza C, Brezulianu A, Covic A..
Accurate and early detection of sleepiness, fatigue
and stress levels in drivers through Heart Rate
Variability parameters: a systematic review. Rev
Cardiovasc Med. 2021 Sep 24;22(3):845-852.
Anna Persson, Hanna dJonasson, Ingemar
Fredriksson, Urban Wiklund, Christer Ahlstrom.
Heart Rate Variability for Driver Sleepiness
Classification in Real Road Driving Conditions.
Annu Int Conf IEEE Eng Med Biol Soc. 2019
Jul:2019:6537-6540.

Ke Lu, Anna Sjors Dahlman, Johan Karlsson,
Stefan Candefjord. Detecting driver fatigue using
heart rate variability: A systematic review. Accid
Anal Prev. 2022 Dec:178:106830.



5-1
Development of the Sleep Disorders and Polysomnography Databank, and its utility for elucidating the
pathophysiology, developing diagnostic markers and treatment methods of sleep disorders and
neuropsychiatric disorders
Principal investigator: Kenichi Kuriyama, M.D., Ph.D.
Department of Sleep-Wake Disorders, National Institute of Mental Health,
National Center of Neurology and Psychiatry

Research Objectives

Polysomnography (PSG) has been used since the 1980°s as an excellent modality for observing brain activity
(EEG) and other physiological information during sleep. In Japan, PSG was initially introduced as a research
device, and then applied to clinical practice for diagnosis and evaluation mainly at medical institutions
specializing in the treatment of sleep disorders nationwide in the late 1990s. Although PSG has been suggested to
be useful as an objective indicator (biomarker) that contributes to the diagnosis and severity assessment of various
sleep disorders, its operation is limited to a few specialized institutions because it requires hospitalization for more
than one night for accurate evaluation. Therefore, PSG is essential for clinical diagnosis of just a few sleep
disorders, and it is expected to be applied to further expansion of indications in conjunction with the development
of biomarkers, including diseases for which clinical phenotype is the main diagnostic indicator, such as insomnia,
and psychiatric disorders that frequently coexist with sleep disorders. Therefore, this study aims to establish a
databank for sleep disorders and PSG in collaboration with major PSG operating institutions in Japan, and to build
a foundation for achieving the above tasks.

The databank makes it possible to develop diagnosis and severity assessment of sleep disorders based on
objective PSG indices, to elucidate physiological pathology in more detail, and to reduce inappropriate
prescription of hypnotics and wake-promoting agents. It is also expected to contribute to the development of
objective diagnostic markers for psychiatric and neurological disorders and to the advancement of pathological
clarification.

We also accumulate sleep data using portable electroencephalographs and PSG devices, confirm the
consistency with conventional PSG data, and aim for the practical application of PSG that can be easily performed
at home for clinical and research purposes in the future. We also aim for the spread and social implementation of
objective diagnostic methods and the standardization of sleep indices based on the collection of large-scale cohort
data.

The research project is being collaborated with the following facilities of sleep medicine.
A) Yoyogi Sleep Disorder Center (in collaboration with Tokyo Medical University)
B) Nihon University Itabashi Hospital
C) Akita University Graduate School of Medicine
D) Kurume University

We have been collaborated with above four major facilities of sleep medicine in Japan, we will expand the
project by inviting more facilities of sleep medicine to participate during the current research project.

In addition, the system was built to collect PSG data from each facility of sleep medicine, as well as
associated metadata on patients with sleep disorders, on a cloud server, thus laying the groundwork to accomplish
the above tasks. The NCNP manages access privileges and access information for collaborating facilities, and

operates as a core facility for conducting clinical research using multi-center data.



In order to increase the usefulness of the cloud-based databank system, we will improve the system and
enhance its functions, and also consider ways to improve linkage with other databank systems, such as the mental
disorders registry.

Using the collected PSG data and the associated metadata, we will develop objective biomarkers for sleep and
mental disorders for which objective indices are lacking in diagnosis and pathological evaluation. Each
collaborating institution will set its own clinical research agenda, and each agenda will be carried out in

consultation with all the institutions using the data collected from all the research institutions.

Research outcomes
I.  Operation of the Sleep Disorders and Polysomnographic Databank
Since March 17, 2022, when we received permission from the NCNP Ethics Committee to conduct the multicenter
study (B2021-128), data registration from each facility has been steadily proceeding.
Two new facilities, (E) Department of Psychiatry, Shiga University of Medical Science, and (F) Department of
Psychiatry, Graduate School of Medicine, University of the Ryukyus, participated in the study from Kinki and Okinawa

regions, making it possible to collect data from a wider area in Japan.

II. Development of Biomarkers for Sleep Disorders
O  Complications of periodic limb movements in Japanese patients with restless legs syndrome and its effect on
hypertension

PLMS (periodic limb movements of sleep) are repetitive involuntary movements of the limbs that occur during sleep
and are frequently associated with restless legs syndrome (RLS). The pathophysiology of both RLS and PLMS is thought
to involve a disturbance in dopamine neurotransmission pathways, which may explain the high complication rate of
PLMS in RLS patients. The prevalence of RLS in the general adult population in Europe and the United States is
estimated to be 8-10%, whereas in Japan, the prevalence of RLS was reported to be 1.8% in a survey of subjects aged 20
years and older, and is thought to be low in other Asian countries as well. In a study of Caucasian subjects, the rate of
PLMI>15/h, the morbidity criterion, was 62.7%, while the PLMS complication rate of RLS in Asia is reported to be
slightly lower in Korea (42.3%), but this is not fully conclusive. Not only does PLMS produce symptoms such as
frequent awakenings and sleep disruption, resulting in mid-sleep awakenings and lack of a sense of sound sleep, but
PLMS itself and the increased heart rate and blood pressure associated with PLMS have been reported to cause
hypertension during the day. In addition, there is concern that long-term hypertension in PLMS may pose a risk of cause
of cardiovascular disease. However, there have been no studies on the impact of PLMS on hypertension in Asian RLS
patients.

We investigated the complication rate of PLMS and the incidence of hypertension and its associated factors in
Japanese RLS patients with first visit to Yoyogi Sleep Disorder Center between December 2002 and May 2015 who met
the criteria.

468 patients were included in the analysis (mean age 51.1 £ 18.2 years, 61.8% female, IRLS + 7.7), 67 (14.3%) met
the criteria for having hypertension, and 200 (42.7%) had PLMI>15/hr. The proportion of PLMI >5/hr, PLMI >15/hr, and
AHI >5/hr in each age group showed that PLMI increased just in the older age group (>60 years). Regarding the presence
of hypertension, multivariate results showed that being older (OR=1.092, 95% CI=1.65-1.120, p<0.05) and having a
higher BMI (OR=1.112, 95% CI=1.017-1.217, p<0.05) were independently significantly associated with hypertension.



The association between hypertension and PLMS was ruled out.

@ Physiological analysis of sleep disorders associated with major depressive disorder

The increase in the number of depressed patients has resulted in an enormous social burden. Therefore, there is a
strong need to develop biomarkers that contribute to prevention, diagnosis, and treatment, but none have been
established at this time. In depression, 80-90% of patients show insomnia and characteristic findings such as increased
REM sleep pressure. Given this, the idea of using polysomnography (PSG), the golden standard of sleep evaluation,
for biomarker development has been around for some time, but it has been difficult to collect the data necessary for
stable marker development on the scale of a typical clinical study.

In this project, we investigated the development of biomarkers for clinical depression using PSG data collected on
the data server of the first PSG data bank project in Japan, which is funded by the National Center of Neurology and
Psychiatry (NCNP) for the development of psychiatric and neurological diseases.

We compared sleep indices and power values in each frequency band of 6 untreated depressed patients and 7 age-
and sex-matched healthy subjects, and were able to identify several indices that contribute to differentiation between
the two groups. We also conducted a cross-sectional study using existing epidemiological data to investigate the
relationship between mental health and "sleep restfulness," which has recently been attracting attention as an indicator
of sleep quality. The results showed that nonrestorative sleep (NRS) was more strongly associated with feelings of
hopelessness than insomnia symptoms (difficulty falling asleep, mid-morning awakenings, and early morning

awakenings).

@ Development of diagnostic categories for insomnia disorder based on PSG data

Among the factors resisting treatment of chronic insomnia, sleep state misperception is the most difficult to deal with.
Sleep state misperception is a condition in which subjective sleep evaluation remains worse despite objective sleep
improvement and is one of the main causes of refractory and long-term use of multiple medications for insomnia. It is
one of the main causes of refractory to medications, use of multiple medications and prolonged use of sleep medications.
Major depressive disorder is a strong candidate for factors associated with sleep state misperception. However, whether
sleep state misperception is a trait marker or a state marker reflecting the severity of depressive symptoms in major
depressive disorder is not well defined.

In this exploratory study, we investigated sleep state misperception (ATST) at admission and discharge in patients
hospitalized for major depressive disorder to determine whether sleep state misperception improves during the remission
phase compared to the illness phase, and whether changes in depressive symptom severity correlate with changes in sleep
state misperception.

Seven patients with major depressive disorder participated in the study. The mean age was 57.0 = 9.8 years, 42.9%
(3/7) were female, and BMI was 23.9 kg/m2. The HAM-D17 on admission was 20.1 &+ 5.9 points and on discharge was
7.0 + 6.1 points. The proportion of those with a HAM-D17 of less than 7 points at discharge was 71.4%. The ATST at
admission was -33.4 £ 66.2 minutes and at discharge was -13.4 + 103.2 minutes. The ATST at discharge increased by
20.0 = 126.1 minutes compared to the ATST at admission, but there was no significant difference between the ATST at
admission and discharge (p = 0.735). There was no significant association between improvement in depressive symptoms

and improvement in sleep state misperception (r=-0.036, p=0.939).



@  Development of PSG markers as physiological indicators of somnolence, including idiopathic hypersomnia

In addition to central hypersomnia, sleep-disordered breathing, and insufficient sleep syndrome, hypersomnias can
also be caused by circadian rhythm sleep-wake disorders and psychiatric disorders such as mood disorders and
developmental disorders. In differential diagnosis, sleep-disordered breathing can be diagnosed by PSG-based
sleep-disordered breathing index, while insufficient sleep syndrome and circadian rhythm sleep-wake disorder can be
diagnosed by sleep diaries and actigraphy. Central hypersomnia include narcolepsy, idiopathic hypersomnia, and
recurrent hypersomnia. Narcolepsy can be diagnosed by measuring orexin levels in spinal fluid and detecting SOREMP
using PSG and MSLT (International Classification of Sleep Disorders, 3rd edition). However, since there are no objective
criteria for the diagnosis of idiopathic hypersomnia, the diagnosis is made by excluding other diseases that cause
hypersomnolence. In sleep-disordered breathing, there is a problem of residual sleepiness even after recovery in
PSG-based index after treatment with continuous positive airway pressure, and the pathogenesis of this problem is not
clear. In this study, we collected PSG data from multicenter study and examined the correlation between the subjective
and objective measures of daytime sleepiness (MSLT) and various indices such as sleep index, k-complex, number of
spindle waves, frequency analysis value, and autonomic nervous activity index (based on heart rate variability) obtained
from PSG data to identify factors more strongly associated with daytime sleepiness. The goal of this study is to extract
factors that are more strongly related to the disease, and those that are disease-specific and related to the degree of
hypersomnia, and to find a highly accurate index for clarifying the pathophysiology, objective diagnosis, and evaluation
of treatment efficacy. By using the disease-specific indices found, idiopathic hypersomnia can be diagnosed proactively,
and indices related to the degree of sleepiness can be used to objectively evaluate hypersomnia with unknown pathology
(e.g., residual sleepiness) and to predict and evaluate treatment effects.

We are extracting and analyzing the registered in-hospital data of patients with hypersomnia (narcolepsy,
idiopathic hypersomnia, cyclical hypersomnia, sleep apnea, etc.) who have undergone MSLT and Epworth Sleepiness
Scale. Analysis is performed for each case using conventional sleep analysis, frequency analysis, CAP analysis, spindle
wave count measurement, and heart rate variability analysis. We will continue to collect and use data from other facilities
in the data-bank, which is the core of this study, and consolidate them with data from our hospital, while continuing to
register in-hospital data. The results of this research were presented at the 119th Annual Meeting of the Japanese Society
of Psychiatry and Neurology in June 2023 (Toshi Mizuki: Pathological significance of abnormal sleep spindle wave in
schizophrenia and future prospects) and at the 45th Annual Meeting of the Japanese Society of Sleep Research in

September 2023 (Yuki Hyodo: Analysis of temporal incidence of sleep spindle waves in narcolepsy).

® Development of a physiological marker to predict daytime symptom severity comorbid with sleep-related
breathing disorders: relationship between sleepiness and sleep-related breathing disorders
Daytime sleepiness has been considered a major subjective symptom of sleep-related breathing disorders, but the
relationship between them has not been fully explored. In a previous epidemiological study of men in the workforce, a
trend toward sleepiness with more severe sleep-related breathing disorders was observed, but no statistically significant
correlation was found. Furthermore, when screening items for sleep-related breathing disorders were selected, sleepiness
was not included as a predictor. Therefore, we analyzed whether there is a relationship between sleep-related breathing
disorder severity and sleepiness in the occupational and clinical groups.
Among the clinical study group, the outpatient at the university hospital (n=583) was 51.3 =+ 17.5 years old, 68.8%
male, BMI: 26.1 * 5.38 kg/m2, and the outpatient at the city hospital (n=450) was 58.8 £ 14.8 years old, 75.8% male,



BMI: 26.3 + 5.38 kg/m2. 26.3 = 5.33 kg/m2. Of these, 24.7%, 16.9%, and 25.0% had mild, moderate, and severe
sleep-related breathing disorders, respectively, at the university hospital, and 22.9%, 30.3%, and 37.6% at the city
hospital. Those with sleepiness and strong sleepiness were 21.6% and 21.2% at the university hospital and 20.9% and
9.6% at the city hospital, respectively. Of the 1550 municipal employees in Koka, 717 participated in the sleep study at
home. Participants were age: 45.0 £ 11.6 years, male: 41.7%, BMI: 22.5 + 3.84 kg/m2, of whom 23.4%, 9.20%, and
3.70% had mild, moderate, and severe sleep-related breathing disorders, respectively, and 17.8% and 7.4% had sleepiness
and strong sleepiness, respectively. The relationship between severity of sleep-related breathing disorder and sleepiness
was analyzed by y-square test, and the results were p=0.319, p<0.01, and p=0.03 in the occupational group, university
hospital, and city hospital, respectively. In the clinical study group, the proportion of individuals wit sleepiness was

highest in the group without sleep-related breathing disorder.

® Quantification study of sleepiness using heart rate variability analysis and MSLT data

The Multiple Sleep Latency Test (MSLT) is a test to quantify daytime sleepiness and is essential for the diagnosis of
central hypersomnia. On the other hand, it is a test that requires time and effort to perform at facilities of sleep medicine.
In recent years, the accuracy of wearable devices has improved dramatically, making it possible to measure physiological
parameters in a simple and non-invasive manner. However, since it is difficult to simply measure EEG, which is
necessary to determine MSLT, in daily life, there is a need to utilize other physiological indicators to quantify sleepiness.
Heart Rate Variability (HRV) has long been known as an indicator of the autonomic nervous system, and it is possible to
quantify the ratio of sympathetic/parasympathetic nerves through analytical methods. In recent years, wearable devices
have made it possible to measure heart rate variability and are expected to be put to practical use in daily life. Previous
studies have shown that it is possible to detect sleepiness while driving by analyzing heart rate variability using wearable
devices.

In this study, we investigate whether the sleepiness quantified by MSLT can be quantified by heart rate variability
analysis using electrocardiograms, using the PSG databank. If the results of this study show that it is possible to quantify
sleepiness by heart rate variability, it will be possible to simply measure sleepiness in daily life by heart rate variability
analysis using a wearable device.

The analysis will be conducted using MSLT data from this PSG data bank and ECG data during MSLT implementation.
Using machine learning with high-throughput Al, the goal is to construct a prediction model based on heart rate
variability using MSLT data as teacher data. The goal is to quantify sleepiness by comparing data between individuals.
Since MSLT is usually measured 4-5 times in a row during one examination, creating a model to predict the amount of
change in sleepiness within an individual could be a technology that could be applied to determine the effectiveness of

drug therapy for hypersomnia.

Summary:

The Sleep Disorders and PSG Databank has been established in collaboration with major facilities of
sleep medicine in Japan, and the foundation is being built to accomplish the above tasks. The number of
collaborating facilities has expanded from 5 to 7, including us, enabling the accumulation of a larger volume of data.
We will further increase the number of facilities that purchase obstetricians and devise ways to improve the
convenience and robustness of the bank. The collected PSG data and associated metadata will be used for research

on the development of biomarkers for sleep disorders and mental disorders, for which objective indices are lacking



in diagnosis and pathological evaluation.
The clinical research topics set for each collaborating facility were judged to be appropriate for further
study. In the future, data collected from all facilities will be used to carry out each research project through repeated

discussions among us.



