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DFEFEICOWTRHET L, BERARY YA 757 (PSG) 1T & DIERFEERHGE & OB IZ S TG
LI=bDOTHD. AR 12 61 GEFEH 6 6], H - F4EY 6 #) 2RI N TR RN TRIBEIR
DPSG 77 F 7T 70T =X kI Lz, PSG &7 7 F 7 F7 7 DHEICHOWTIE, HERE, A
MRIEHE, IRBEEEEIC OV THRE L, FOfEICHOWT 28 (AW2 X, Cole ) o7 /LY AALT
oy AR, O - PRI 2 b Lz,

PSG Ol & DI 351 T, AW2 2 ToH: » AR CRENR =R %18 KT (PSG:92.3%, AW2 X:98.5%),
PR ER R 2 Nl (PSG - 5.7 [0, AW22: 1.3 [H]) LTz, —77, Cole 2L HA M CHEIR=R
2/ (PSG : 94.1%, Cole X : 86.9%), HI&HEEFEIKZBRFHE (PSG : 3.0 [A], Cole 7 : 9.2
E) LW, UEDRERLY, 2900713 ) XA TEINSHERIERC L 2ERRONLZ L
DALMY, WROFEIE CTOHER M ET Z & TR RED S HEI DA 5 aTREMED R

Iz,

F—U—F MERERHE, ToF7T77, BRR) YL TT7, HEKX, T

1. [ZL®HIZ

INESIZEOEERR - HEE Y X A08Z8 kL, AIRE
#E, FIRREEOEHCCRF I OB N,  BARRR O
RENHBT Y. 2EORARBEZE T 28
Sk s OFIEIZ LAUEHARANDKI 5 530 1 3HE
IR REEY XA LM S0 OfEEZH LT D
ZEDHBMNI RTINS,

MR - TEE O Z BN 22 A FEE & L CHEARAR Y
V) 2757 (Polysomnography; PSG) 2 &7
IFTT 7Y NG5, FEIRHEIC AN NS
D PSG 1T, HRERES), BRI TSR Sh,
HER - REEOHBIOMICIEIROE (RT7—) I
SOWVWTHHLMNTTE S, L, K 28
AR DI B TR B 7 AN CORIEITIR 5 4,
FIERBRENCE L OFEMEIEET HHNEREND
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7T 73R RE OiEEE A BALR & & CHE T
% 75T, FZERN T RIEGHIE b ATRECTH 5.
£2, TOES HIIFEITRETH Y Bk o
HICEETEX D2 LD ZOMER - BEEY XL0
RENIMEROBIERIITE 2L EEZ LN T
W5, EEE, BEIRFEEORE T TR ES),
TEERELY, 10U BE D SHiRtEming®, &
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NEREINTND.
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TS ORI G HEIR - FERHIE T IEOREIZ O
TR L7253 T 2030 OB BN 508, D
FEAEPBINOERTH Y, T OXRE OF
R ELFFRINIBE SN TWDIEENRZ . £
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DIXIFEAERYT- B0,
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2. A&
2. 1 #HERE
AFFED X RITARIRDFR 2 D72\ MR 72 N B
P12 BZOW TR L7z, 12 BIONERIZHFFEL
B 6 CFE¥J 21, 35% : 21~225%), M« FPAEH
Bk 6 ] (SEH) 38,7 5% - 31~48 %) T -o7-.

2. 2 GAEHM
Rk 1544 A3 A~6H 11 H

2. 3 ZERIRIER

TR B E ST N LRSI TR
EiTot-. BRI ooy REEHRHL LT
FAT 1 Bz | L7z,

2. 4 ZEEBAE

PR 1 X FEBRBA AR | RE 30 AT KR IZEE S
L, FIZECRWFEEILT 7T 757, BEERICHN
WellE, EEm CAREGESE), FHEMREDZDOE
W&o, NTAEENTHRICEZ Lz, 5
FOMITOR L E & HICFEBRENOESRETEL
KA L, HREOH O COAE LT
FIEREOANREO-EOR LHICL > THE
BRAAET LTz,

2. 5 BIEAE HEAHE
(1) PSG: s, HREKIES), 5K A d#kiaiek L
72, HEMOIEREERALIL PSC OFE T—REVH
WHAILTW DN AR L7z, B ORI C3,
C4 DEFRALIT, HRERES) O BARIT— IO SME A DK
1em & EJ7 ESHAOSMRA O 1 em & FHFIZ, 7
BN OEMIIA N TA FHETNTA N TA T R
2 HOEME 3~4em B L CTHF LTz, F7o, &
YERB MG TR EN 7 RO E T (IS 10-209%) 12
YU, HZRFEITIeEicissg L.
MEAR O] EIZEE L CTix Rechtshaffen & Kales
D ERSHE FUE 2 2 Ho 2 B ARHEIR A 0 TR
B E B E O B BRI E O 72 0 O E# &
OMEIE] ® &% T, 1 o RRECHEHE L.
(2) TOFT7Z7 7 7F 77 7% M RO
MicroMini Zf/H L7-. JIEIIMER « RHELHE S
HE—RE L THER STV Zerocross ¥ET,
RrEHE 0. 01grd,sec, Epoch Time 1 43[R
EE LIz, 7Y NSy NENDBT 7 F T 7 LD
Ty MRITER TS (0.1 BT E) ICHEEEK
BBAT-EEX 0N T MEROAFE (1 R TF
IND. HEHR - REEOHEITLLT O 2 SOH)EX

Wz, —OlX AL 1387 7 75 7 OfE Y
TRTHLAM KD THY, HH—oIERIEN S
< OIFFETHWSLNTWS Cole K P THD. i
FoHERE G, E8 1 KR, 12 EER
MEEHET H.

AW2 #: $=0.0033(1. 06 & n4+0. 54 o n3+0. 58
an2+0. 76 anl1+2. 3 a 0+0. 74 o 140. 67  2)

Cole .:  S=0.00001 (404 o n4+598 o n3+326 o
n2+441 a n1+1408 o 0+508 o 1+350 o 2)

ZIZT SITHEM. S=1 THEE, S CHER
LHIEEND. anl, an2, and, and:4 4y
Ail, 3430, 2470, 1 RiDT 7 F 777
VM, a0 HIESNDBBETOT IV F 7T 7
BN, al, a2 1551, 29BOT 7 F
7T T hv s N ERT

2. 6 ffiEt- oWAE

Hegt> 7 L SPSS Ver. 11 24 L, Kxt5H D
PSG, 77 F 27 7 i b & H S U7 A REIRFE RS
DWTHHT LT, F£72, &R A2 2L Cole
XNCTHFEH, H - FEHRNCLLTOEBIZOWT
e Lz, #EHE Wilcoxon ME Z ] L
p<0. 05 ZatAE & L.

2. 7 FAMETHVW-ERIEEZDES

(1) MEARSR : PSG TIIAT— 1,2,3,4 & REM
AR & HIE SNBSS EIROREIC 56 D EA,
TIFT T 7T AN, N Cole AT 1 ARl
Bz R LIEEE DN BEOBIRICED 525G & L.
(2) AIREEE - XU CHEIRHED B S L=
M, 72721 Webster®™ DFEUEIZ LS & Z DIEIRH
TEDNEE L C 20 /3 BL B Z & ARG L LT,
(3) HaBFRRRIEL - ABRIERE) & SRR THE (5
BRI T REDNREERHE D83 ORI E T O
FEREAREE DORFR]) - ORI REEREE DY L b 72 |
WLz,

2. 8 WMEMBLE

AU TANESIEHERT: R mEEEE S
DERAEZ T CTER L=, FaHASTHIZEDOH
HIR BT D143 70w & F25R Tl = % mlRE
PDHD ) ATIZHONWTIAL, FREHZRTHH-T
LV THIE~DOSIMETFIETE 52 &, M
FIEZ LIESEATHODRAHELZIT RN &,
TR TR LN T — X 3T B LIAMT I A L
RN EEET, ZORFEREORTFEIToT.
IS ZINE O B ABFZEIS R L COSNNFEE
DGO b DOEARMIEORGE & Uiz, 7ef,
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WRERE OB LIRS 0% Tlde<, %A H
LOFEETHLHA L) ITKIEL, REZICBEL
TIESERRY HIZD TARIFFE DN DUV T O
AT A TES, AT L. &
7o, MBEENFEOLAITERRIGERORVWAE
EBRH & Lz,

3. #R
3. 1 BKRKEMBE PSG (2L BARREBDEERR
T—CRUTIFITSTHhOD M

FelrBLs CRRIRIREAD) - &7 GEIRFREA)) 13T
LIRORMROBEDTA 7 AL A NI HDET
1Ttz WHERFFII IR T 447. 7 4y, FHEW
T 466.5 47, H - EEHA 428.8 43 ThH o7 (F 1).

PSG 12 L DHEIRHEICBNT, AT —T 1, 20
BEWIEROEISIXHFFW T 58.8%, i« H4EH
65.8% Cdh o7z, AT — 3, 4 DEWOIEIROE|
AIEHFFEHT16.3%, H-HEH 7. 9% TH - T-.
REM BEAR OEASIIHFEW T 18.8%, H: - H4EH
20.3% ChH-oT- (F1).

TIFTT 7Oy v M IUEHF T T
12. 6[8], AR T8 4RI TH Y, By MEORK
E DI T 4E214~258[0], HAFEI130~180[H]
Thotz. £72, 15D H 7 MR TH-T=
B IL T AEHACh6. 4%, i+ FFEHAT0. 0%, B
> hIR8OLLETH - T BIGIEH 3. 7%, H:-
F1. 2% ThHoT- (F1).

3. 2 PSGET7IUFYTZT7DEBREDLLE
ARDOMEIRZR1T PSG T 93. 2%, AW2 & T 96. 7%,
Cole 2T 90. 0%, HHEHITILPSG T 94. 1%, AW2
KT 94.8%, Cole T 86.9%, H: + H4EHITIX
PSG T 92. 3%, AW2 Z T 98. 5%, Cole 2 TI 92. 9%
Thot- (F#2).

£2 PSCETIFUT IR ANEIRE L ZF D

)11 E # M5 Tshikawa Journal of Nursing Vol.3(2), 2006

Z DORERZED PSG & D—BERIL, 20 AW2 AT
94.3%, Cole AT 92.4%, HEHTIT AW T
96.9%, Cole T 89.8%, H:+ HUEHITIZ AW2
X TI1.7%, Cole T 95.0% Th-o7- (F2).

3. 3 AREBROLLE

RO AIRIEEEL PSG T 9. 6 434, AW2 T 6.8
1%, Cole IT 11.6 & Th o7, FUITHR
T IEER O PSG T 10. 3 4514, AW2 X T8.5
571%, Cole 2T 16.5 7314, - F4EH]D PSG T

2 4551%, AW2 ZT 5.0 491%, Cole T 8.0 45tk
Thotz (#3).

AR PSC & O—FeR (G353 +3 45 LLN
DOLD) 1E, BED A2 T 66. 7%, Cole T
75.0%, FHEWITIT AW2 T 66.7%, Cole AT
50.0%. °H: - FAEHACIE AW2 KT 66.7%, Cole
KT 100.0% CTH-o7= (F£3).

F1  FEREEE LPSCOIEIR AT — R OT 7 F 275 7
DH v MO

FHEY n=6 - PEHY n=6
FEPRAERT (4) 466. 5 428.8
390-520 400-463
AF—1, 2 DEIE %) 58.8 65.8
52.4-65.9 53.0-74.5
ZF—3, 4DEG (%) 16.3 7.9
12.6-24.0 5. 6-10. 4
REMEERR D14 (%) 18.8 20.3
11.6-24.9 11.7-30. 7
St A v v (| 12.6 8. 4%
8.9-17.8 5.8-9. 4
o AN ()] 237.3 152. 3%
214-258 130-180
H1 7 ML 0 OFEIEG %) 56. 4 70. 0%
48.3-65. 4 59.5-75. 2
H 7 FEE80LL EEIE (%) 3.7 1. 2%
1.6-6.2 0.8-1.8

FIHH OB, B
* AR & i L Tp<0.05

IEIR=E (%) —HE (%)
PSG AW2E Colex\; PSG vs AW2:. PSG v s Colex

EEXUN 93.2 96. 7 90.0 94.3 92. 4
n=12 85.6-98.3  86.9-99.5  85.0-95.6 90. 0-98. 4 87.6-96. 2

HAEHA 94. 1 94. 8 86. 9% 96.9 89. 8
n=6 85.6-98.3  86.9-97.7  85.0-91.1 93.9-98. 4 87.6-92.8

- 4R 92.3 98. bk 92.9 91.7 95.0
n=6 89.5-94.7  97.2-99.5  88.8-95.6 90.0-93.9 94. 2-96. 2

FIH O_LBITFEYIE, T B
* : PSG & Lhiis L Tp<0. 05
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2.21[a], Cole TT7.0ETHo7z. HMRBITHZ
AVEFEH O PSG ¢ 3.0 =], AW2 T 3.2 A,
Cole AT 9. 2 [H], H: - 4EHI0D PSG T 5. 7 [|], AW2
ffl3@ Cole XTATHITH-T= (F£4).
U EOFETEEO —BERIT 2RO AW2 KT
%J%nCdeﬁf865%,§$%TiAW‘VC
100. 0%, Cole T 100. 0%. *H: « FIAEH]TIE AW2
KT62.2%, Cole T 92.2% Th-o7= (£4).

4. EE
SEOFEBRIIEWHREOHEDTA 7 AX AV
CEDETT o 1=, AR L FERI K 8 B,
e PRI 7T FER CTH o 72 FAEIIC A
HRAE I O HERREFR (RS I B IRIRERR]) 2549 1 IRf
MV E WD D FEFIL PSG 12 K 5 Roffwarag®™ & D
MRz X D HERB 2 L L4 72itge (4
7.75 FE[E], CHEAEHN 7 D) RS L RIE BT o8
RTHDH. F72PSGIT K DHEIREEIZIVTHAE
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IROEIE D72 725 Z LIRS IATHIZE T YA
BN TWAZ L ThHD. T, 77T 757
DAD L NI EFEHOFIZL N, DF 0V FHEH
DIFH DELEFEIK Z ENRZ N E NI FERD K
BINCE DI TND Z EFIER LS, RO G
IR IX S OREIRRSEZ S L T D 25 2 5.
BEAR=R1T PSG & bl L TR T AW2 v <,
WZ Cole RTIRUVFER & 72 o 72 &RD PSG & D
—EE 94. 3% (AW2 20), 92.4% (Cole ) &1
5@5%i?7%ﬁ?7ﬁ@mﬁ@ﬂﬁzﬁﬁf
%5&# G TN D I TAIFGE 1920 OB R L1
@ﬁfj%é.&__@ﬁ%ﬁﬁ%_ﬁﬂ_
ﬁtﬁu,aﬁﬁ?mmekw&ﬁ@ﬁfkgﬁ
ZENT2 <, s FAERATTIE PSG & Cole RDfEANZ
FERILTWD., L LEDO—FT, FEHD
Cole RUL PSG LV HIEIRZH) 7% 72 < HE L,
He o PEERICIET AW2 ZAMEIR 259 6 %2 < ¥
ELTND &V FE X7 B ORI & 7T
Tpol.
SROMER - REEZ T B A A A, HER

WHZH, H: s EMO TN AT — 1, 2 DLl FEE (MEIR=R) offiic, AIRERE, FRRTEEOR]
HOE O EIR 2SN L, W0 CIRWEIR T 24K IE Bl ENEETHD D, WNOSATIIZETIXT 7
£3 PSCET I F VT 7T LD NI & Z 0 L
NIRERE (131%) —HeE (%)
PSG AW2= Cole=; PSG vs AW2 PSG v s Cole
= =
EXIN 9.6 6.8 11.6 66. 7 75.0
n=12 5-21 1-16 1-51 - -
AR 10.3 8.5 15.5 66.7 50. 0
n=6 5-16 1-16 1-51 - -
He - AR 9.2 5.0 8.0 66. 7 100. 0
n=6 5-21 1-13 5-20 - -

HFIHE O LBV, B3R
—EeR

£4 PSCET IFV T II LD PRFERE S L D Hig

RN EIGLUND & OOEIE

HIREEE ([FE) —EFE (%)
PSG AW2R, Colezk PSG v s AW2R. PSG v s Colext
SN 4.4 2. 9% 7. 0% 75.7 86. 5
n=12 1-9 0-6 3-12 50. 0-100. 0 50. 0-100. 0
HEH 3.0 3.2 9. 2% 100. 0 100. 0
n=6 1-6 1-6 6-12 - -
ERRRIESEEES ] 5.7 1. 3% 4.7 62. 2 92.2
n=6 4-9 1-2 4-8 50. 0-100. 0 75. 0-100. 0

KIHE O FBITEEME, T BT
—Fe3R « 355D EO R EEEO—HkR
* 1 PSG & Rt L Tp<0. 05
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T T ZIINIRERE, BXOHREEOHEICA
hTHD LN WG POBEAHE LSV D
1819 35 ) BRI TN D, ARHFFETO
PSG & D AHIEREFOFAZEII 2ROV T 2,3 43T
Hot=. LinL, HEHO Cole T+42 43, H: -
RAERAD AW2 oD —19 45 @ioﬁmmméﬁkk
ZLAETLHHD LFIT DR L. FHEHOH)
TH BT Cole AT K DT 70U, AT HER & f)
713 Lf:ﬁ#laaﬁ&i PSG & KIEN2 D -T20, F DI
ORNEEREESHEL L, BEIRE]E AN L
T 20 Z3ffE< &) AIRDFEHE 2 Z4ili/-4 2 &
WTERPSTZONFRKTH D, - HFHEHOH
TH BV FIENT PSC TIXREEN £ 726 T D
HARNZARE AN D 227035 T2 7280 AW2 2 CIRRERR & )
ELTLESZZEDRFRERTHA.

R TER R BV TIE R D PSG T 4. 4 4],
AW2 T 2.2\, ColezUT7.0[m & AW2 T 7R
<, Cole XKTEZWV LW IHFERMELNTZ. Lo
Z D PSG & OFEIT T DR ERILT PSG & #iEt
BICHERAZL 2> TEHNLTWS. 2 OfE % R
LA U <AFRBNEEIC B2 354G, EIRE L [F)
U< HEMTIZIPSG & AW2 RO TR E 78087
<, e EERITIE PSG & Cole RDfEAMTEL L T
W5 —J7C, HEM D Cole X THIRFERRH %K)
32, H: e FAEM O AW2 X TH 1/4 LW o FER
BEHNT-.

PLEORER LY, HEIRSE, AHRIER, Haiims
DOFTRCOFEEIZBNTT 7 F 77 7 DHERIC
KB OFEN S D Z E AL NI~ T,
AW2 FUTREY D L 0 D7y« R O REIR ) E
ZAEREHE, EEEEIEIZ OV TR/ NGl 3 A 8
MRS Y, W12 Cole FUTMKEI D K X WFAEH O
ARCHIE 3 e A, FEREEIE 2D\ TR AT
T HEANH D SR 0 I AU EEi AR &
WIGET 7 F 7T 712 X BHEITERE LY ik
WCREEPHE 21T > C L E 9 AlREMESER ST
5. Liehio TZOBEBOHEREMAGHED
Z TR A E OREIR TR E IS 78
HAREMEN S D .

AHFFEORA L L TOAEIRY R 7Rl X
IDIEFR & - AR & RS TV IR T b
ThdZ &, @2 SOHEXNOHEN TR S

DONIZONTEERTE W R2WERHITF N5,

L LZDOE D RBRERE 2 TH, *IGORM:
Wk TT 7 F 7T 2DHERDREENRR Z &
BRI UT=AR X T 7 75 71 K HHER - 7
BRHE ORI E LTERDH D LD THD
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EEZD. FATICR Y T, FlHNE O M
ANOFE2 L1 X > THEIR « TEEHIE ISV Cil
GBT HHERDIER D AIREMESRIBE SN TN S,
T F 7T IE PSG ATkt GE D BHHA D 7
<EWIENTRETH D Z LR ANTOH X
DB Z I Z HIEELE LTERITHY, PSC D
R TH D FEE DR 2 -FF L QWU
DOEHEFR L THESND DT TlEne B 2
D0, ZFDO—FTEDOHEDKEIZOWTER X 72
KR THMNIRFT LZOREZ ED TN 2 & 1T
HERZ L LEZD. JROFHET EORERNC
BT = HAREEIE T E AR LTS, AT
KRR ¢®¢%ﬁm&w&wbn1wéﬁ#%
7o LIt L CoRGETETT 9 &, HERIC
N ED LD FFIT ;ofwﬂ%xiéwﬂﬁ
EIlZOWVWTHMFDBRLETH L.

5. F&H

PSG DAl & DELERIZIBNT, AW2 ZUTeH: - 4R
CHEIR R 2168 K EEAT (PSG : 92. 3%, AW2 .:98. 5%),
HOR T RE R A N (PSG < 5.7 B, AW2 =
1.3[E) LT\, —J, Cole RUTHH CHElR
LA/ NG (PSG : 94. 1%, Cole = : 86.9%),
HOR T RE R A W REHE (PSG @ 3.0 [|], Cole 2 :
9.2 [A) LTW=. LLEDFERLY, 2507
Y XL TEPNDHEXIEERIZ L DN
N5 ZENHLNZRY, FROFEIZS U2
EREMHAET Z & TR VEEDOEVHIEIZ DN
LAREMED R & T,

HiEF
ZIKEV” TN TEE F LT ARE DERRIC
RSIEH L, DX VEILHE L B ES.
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Abstract

A possible correlation between sleep patterns with either polysomnography or actigraphy was
examined to evaluate the accuracy of the latter, which is becoming one of the common methods for
sleep assessment in the field of nursing research. The subjects (n=12) slept in a climatic chamber,
and polysomnography and actigraphy were simultaneously recorded overnight. Sleep-wake
identification evaluated by polysomnography and actigraphy were compared with special reference
to the following parameters; overall coincidence, sleep latency and occurrence of awake episodes
during sleep. Two types of algorithm (AW2 and Coles') for analyzing the result from actigraphy were
examined in subjects of different ages (YG: young, PM: prime manhood/middle-age).
Compared with PSG, sleep rates of AW2 were over-assessed (PSG:92.3%,AW2:98.5%) and the
number of wakeful periods after onset of sleep was under-assessed (PSG:5.7 times, AW2:1.3 times)
in the PM group. Sleep rates according to the Coles' method were under-assessed (PSG:94.1%
Coles':86.9%) and the numbers of wakeful periods after the onset of sleep were over-assessed
(PSG:3.0 times, Coles:9.2 times) in the YG group. The results confirmed that the two types of
algorithm did not always yield identical results when compared to PSG, the accuracy of which

depended on the subject’s age.

Keywords sleep-wake identification, actigraphy, polysomnography, algorithm, age
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