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A Study on Sleep-waking Rhythms by Means of Pattern-recognition
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Synopsis Two different rhythms exist in the fetal heart rate (FHR) pattern of a full-term fetus. These
rhythms seem to be related to the rhythms associated with sleep and wakefulness, but the results are not
vet conclusive. In this study, at first, the states of sleep and wakefulness in newborn infants (measured
simultaneously by EEG, EOG, respiration and body movement) were compared with their heart rate patterns
in rest, active, awake and unclassified phases. The results suggest that in newborn infants it is possible to
distinguish quiet sleep from other states of sleep and wakefulness by means of the heart rate pattern alone.
In the second part of the study, NST for three consecutive hours with 24 to 41 week pregnant women was
performed and examined to determine the relationship between maturity and heart rate pattern (measured
minute by minute in rest, active and unclassified phases) in their fetus. The findings suggest that the rest
phase in a heart rate pattern of a fetus indicates the fetus to be in a state of quiet sleep. Further, the
propotional increase and significant increase in the duration of the rest phase after 34 gestational week
indicate the maturity of the central nervous system of the fetus.

Key words: Fetus *+ Newborn infants « Fetal heart rate monitoring * Central nervous system *

Sleep and wakefulness

#w = EnDORER - HEE Y X 2 OBALL HRARER D

BB R D DA BT Z DD RIR B S 5 — v/ B RELEBEECHETZ LbHE ST
FEL, ThidiaRomk - HEY X 2 2RT & VOO 2T, EFHAERC O CHER
EZDRTWB9D, i, FARieouw T, BE) X & LU 2 - voRBGREBE LM LI

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

1456 fe RLag < 2

—vihrbHIERERY X 2B T 55 HEREI159E

#1 HFEROMER - BELV <1

BB BB RELR ¥ R
HHERL PAR Y- REM**(-) RA
PR Gl Gy | REM(H) | THA
TERRN #35 X OBEIRMO - Fhic LBRY Uiy B AS
AR BAPAIE
W BAR

5 % T, BARLIE A2 —v s b FORER - ¥
VXA HEL, BEFREEROKERR D
WTHEEET L Tz,
MREH*E

I HAEROER - BEL <A LB s —v
EIR30~3B I HA L HAERIIF Y X 5 &
L, %4 ~67TH B 3RO XY 7 5 7%
frofc, IR, BTHREEK 5 6, IR 1
B3 & O Rh NESIEIR 1 Bl RE I ED bhic
Dy, T OMORMEEDHE X Iehote, BBIROIAK
RN E, BRIRRIERT Riie<, HARD 1 5%
B X U5 5D Apgar score i, FhFhEH
7.840.6 (7~9) ¥X08.9+0.3 (8~9) T
Hote, MEROFE R OMKEILL510~3,030g
T, IHLIIMHEFHREYRDT, FBEH
HERANTHERERLZHFER LTI RE Lk,
Whd IRFEBAEA LT oTR D, BERSF
Bl 9 BE D DA 8 B & CoORIOEELE K SEItE
Lic, RV 7 7 3ME Y EE®1.5cm/B & Li-
125 v v 2D AT HE e 46 FA B 5t 2 Al v
o, LT, ThEAvT, B 3FHE0MNE,
EADBRBEMN, WSV RAFE275 710k 5
‘X OLEREZEHFE L, SbrBEZIRIST
HELHEROMGE), MEE), BRSO
WA EEROAY 75 7 EREK ERBI AL
7z, Teks, MAKE) LIRSS RSB X &
L, MEE) LM, BER X OEEOZCEE
L7cBh& & L7, BEHR - BEEv <12 Anders et
al. DEAEIS Lz, HBERL, BHEREL rE
REARII, AR X OREEMoO 5 HleaEe, 1
STETHELLEL, K1, 2). F-FARkc

*TA : tracé alternant pattern
**REM : rapid eye movement

EEG F e h
EEG C A A m:’wﬁv‘\%
EEG C, A A Ay .,\,AM)\/\,\,M

ECG MM&MMM&MMA&MAWJMMMM

Respiration’ N/ "\ NSNS AN NN AVAVAweS
4%
LR ]
mram - v
L 4 I’S’i&
K1 HERBERPORY 757
EEG F, R e R e A g s VD U

EEG C, Y Y Y A A e e N AN e
EEG C, VY e oy o A e opemore
L EOG
R EOG

ECG AAAAMAAAAAIAAAT AN AL AL AT LA AL LA
\/ */”-M——/\,——-—-———J\/\‘ ,,/1'\/\/-\\_/\/\.,‘____

N
Respiration _/ U

1 . — —
T i |
B e

Isec.
st

K2 FERBERHOLX) 75>

FAERE =2 —2TVW(BEARBLRZH2k0D), #%
WEEx3em/F L LTEF LR, ok, ZoFIC
RYVZ757EALL S, MEBHO~—»—% A
ﬁLL DB A2 —vidohiTcoBRERY
b &, OFAER rest phase ; long term
variability (LTV) 75, acceleration (Acc) 7 L,
Q%4 1R active phase ; LTV &, Acc D&fE 2 4
K, @F AR awake phase: LTV Kk, Acc ®
B2 5 ER X 0@ H 4 B unclassified
phase ; LTV X, Acc /e L oMz L (K 3),
17 Z &HE LI, 145, =2Ll ko phase
PMRAET B B3, unclassified phase & L7-, ¥
FERIBEEEBAB (TR AR, DRE LB
P, 33~36ECHYT AR O L D v AR,

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

19894 9 A

rest phase

LTV /N, Ace (=)

active phase

awake phase

unclassified =
phase

LTV %, Acc(—) Hosl

K3 HERLHEB 4 -vOLE

37T~40BDb D% BEEEL L, MR -EEV 10D
HED, DR Z — v DR T EDRERREIC
OWTHEE L, BEX AR, 5HlkonTs8
|, B&ET126ico x12[E1To7%,

I, FRIBORAEEE - REELY <

IEHR24 ~ 4138 O BHEE BHIE D 72\ W EER6 1611 D
WC, Eife 3Rl NST #E~T8EIfTo, 5 b
UHFZ BT 4 BEU EORRL ST, 2E
¥ 7003 3ED 3 EFHE NST %1727, NST X, #
PR TIERY €3 7 7 — 5 — (L F L ABAAL
EL, BRE1IBMUACFRTIIRFL b 5% 2K
BAfA L7c. BRR.L#EE (FHR) HREELEBE S,
LEEEIANEY vy 5 —FEoThirH
WTE=2—L1, XYV EEI3cm/F & L, X
S L LICBROEBITNTCLEET, £k, 4V,
500 NSTREEMR (BROZEFEEIC X
%) RADBHLD, BIOKEHR, FIRK, #H
Flis EORYBERZIF 5 S DRE LR
A L7, 61610 &5 i FHE IR B B F3540.0+1.4
E 3683 H~43E2 H), HAERKRAER LY
3,163.01+417.3g (2,420~4,330g) THH, 14
# > Apgar score (Z3F¥8.3+1.4 (2 ~10) TH
tz, 540 Apgar score Wb 7 AN E
T, MEERNREIRD ORI, RBEOE

i

7

1457

R-EEEL ~AD0REEXFHR <2 —v X b, O
R rest phase ; LTV /)», Acc DRANE 7138,
@p4 2 active phase; LTV X, Acc DHHEER &
U'®B4 IR unclassified phase; rest ¥ X U active
phase D\WFNDOEBHIZ L HTITE LD DD
=, 15T EiHEL e,

ZLT, Q=M 2z —voFE @ 3 KH
NST =, % phase ® 5% 5 £l&, @FBJE rest K &
OF active phase D FrfehFHE (£ = % —BAKE &K
T EFD phase & RS U 7= B rest % 7213 active
phase DBRtA S5, > phase ~BfTT %5 £ TD
B, @OR—EMIC RT3 EOMER - KL X
AOBEALD AFHEIOWT, EEBERBIC Wil
coxon BB X W BEf L 7.,

DA

I #FERORER - BEL <L LOHE 2 —v

DA% (K4)

ABESHICRTH1,4400 DBETR T, F
H# 1B rest, active, awake ¥ X O unclassified
phase 12 Z #1894, 5404, 2394 % X UB7245
Thotz, HHIE rest phase TIx, BEERLIH64
5 (71.9%) # &, B AT EERY 24 5
(27.0%) LEERI 15 (1.1%) THhof, H
# IR active phase IZ B\~ T, &« OER - BE
VAR L, BREREI308S (57.0%), NE
REARHA130 (24.1%), AMREA61% (11.3%) &
X OVEEERA38S (7.0%) T, &Y D 34 (0.6%)
NEEREcH o, #F4EIR awake phase Tii,

rest phase

active phase

awake phase

unclassified phasef

=anmr o Wl T EEe NSARY [ RE

K4 AR (BEIEBH33~36:8) ki35 0HE
NRE-vOHBELER - BEVvAL

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

1458 FRIDIAR S & — vy D RBEIRERE V) X 2B+ 5 B9

rest phase

active phase

awake phase

unclassified phase

EnErET v s SAES 8

B5 B#H (BEEKERKIT~40E) ki35 0HH
SE = PR - BV~

REERI077 (44.8%), BHEEARIAS1S (33.9%),
AR #3145 (13.0%) & X O F B IR £9205
8.3%)TH ol &7z, FiE IR unclassified phase
T3, BhRERREA2474(43.2%), FEEERD2215
(38.6%), #% B R 505 (8.7%), A MR #i364
(6.3%) X OHEHISS (3.2%) ThHot,

2) BR (®5)

BEL2FIC RBIF 52,1605 DEZE T3, HER
rest, active, awake ¥ X Uf unclassified phase (%
ZNE 2535, 59247, 5234k X V7924 THD
7z, AR rest phase I3\ i, #ERPO S
HHEGN2125 (83.8%) L/ bEL, BN
EREIRIA38 (15.0%) & BHEEARIA 3 4 (1.2%)
THote, FHA R active phase T3, BhpEIRLI336
7 (56.8%), ANEHEERIABIS (15.0%), AHEHE
8545 (14.4%), HEEHAT84 (13.2%) T, Eb D
455 (0.6%) »EERIIcH ok, Tk, FER
awake phase T¥, HEEERD |4 5188.9% (465
) ERKE S ED, B SEERL65(6.9%),
AIRHA194(3.6%) 3 X ONERERL 3 4(0.6%)
THhote, FHE unclassified phase 2o T,
N B AR A 318 4 (40.29%), BhEERR #7232 4
(29.3%), AMEHA91 % (11.5%), ®EEHA 80 &
(10.1%) X OHEERII7T1S (8.9%) 2 EAEL
Tz,

kX b, ABoORBERIHER rest phase
&, ¥ BROBERN R I OEEHZEhFR
#7142 rest phase ¥ X %74 IR awake phase &
D—HRKIGFGL, LK%~ v DR TIRITHE

HEME41E9I S

F2 ZHEMEocr - HBHEE

EIRE R FOEmEE | Atk s — v OB (%)
24~27:8 4 0C0 %
28~29 9 0C0 %
30~31 9 5 (55.6%)
32~33 8 4 (50.0%)
34~35 8 8 (100 %)
36~37 17 17 (100 %)
38~39 13 13 (100 %)
40~41 10 10 (100 %)

8 78 57 (73.1%)

uL00000000UAQ00T00Y

X6 FIE3E 4 BOEEERD NST
NST BAfh 25, #9205 ELHAIE rest phase (LTV
N, Acc DRI BERbh, TOH, BEIR active
phase (LTV X, Acc D#Z) wBTLTW3,

TIRE & AT I hute, —F, B4R active phase ¥
X U4 R unclassified phase T, EEEIRL], =
ERER R X CARVCEEL, Ot —v
DHTHEER « BEV <AV 2HETS - LR T
Hofz.

II. RRIRORE & BEIR « HEEL ~ 1

D ZHME 2 —vieonT (E2)

78[E1d 3 F¥fd] NST &, BA )R rest phase ¥ L O¢
active phase D " DD Eix Dz & — vV OFEN
H O NI DIXSTE(73.1%)TH O, EYR24~29
BOPNCHT % 13BIDEEF TR MM % — ik
ZbHRT, BB VSOCTEEGECIIUDTE
DIFELZED bivle, FPE30~33:8, 17TEIDEE
T 9MmE (62.9%) EL#¥Hic, % 7iFPR34~41
A, 48BI D TIXI00% I M 2 — v 2N FEHE

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

19894 9 A

Lz (X6).

2) 3FffE NST w881} % % phase © 5 % &
H (FE3)

A% -V OFFELISTEIORE T, 3
i NST @ 5 BEIE rest phase D 53 5 €& 1%
SE3923.3+10.2% (6.1~44.7%), P& R active
phase ® 5 % #4131 69.6 + 13.2% (45.0 ~
93.9%) THof=, IEFEBEBII DM rest phase
DB EE I, EEI0~318 TEFEH11.6
5.2% (6.1~20.0%), ER32~33:H Ti313.2+
6.2% (8.9~19.2%) ¥ X O'IEHE34~358 Tk
27.5+7.0% (16.7~35.0%) &, iEROEBICH
OTHEMLE, Loasl, FIR3GADE CTII41E E
TLZOBIMIIZEEAERLRT, BIE—EDEE
R L7, —7, B&IR active phase @ 5 5 &4
i E JR30~3158 T X F #%80.0+13.3%
(65.0~93.9%), F#E32~33:8 T173.4+8.4%
(65.5~83.9%) ¥ X U'{F#R34~358 TI368.3+
8.0% (59.7~83.3%) TH Y, PBRIR rest phase &
THRHCIERER L b B L, ¥, B
IR rest phase & B#IC, ITFEMGBLH ORBIE
active phase DE SR HELRE/L T LA bz
Ao 7z, BR R unclassified phase D E|&113.6~

74

1459

13.4% T, & WHEIRER & OBIEIL A b high
7z,

Moo, BEOER « BELV < 34E
PRI3~JAEEXBICKES AT D LEZ DRIk
D, FEPR30~338 & EPR34~4LBD 2 BT 5T
B L, Zo#ER, BAIR rest phase o 5
5 EI A IEIR30~33BIz 81 5 9 MDD TP
¥#12.3+5.4% % X OUFIE34~41:8, 48[ D ELER T
1325.4+9.5% TH b, WHHEICHE b e EEY
FBdtc (p<0.01), %7, B4R active phase D El
BIDOWTH, ThENTT.1+11.38 X 066.7+
13.5% L BEOENRED LT (p<0.05),

3) BAIR rest ¥ X OF active phase D & R

B& IR rest 38 X O active phase (3, £ h83E
X OT0EIGES S huie, BEIR rest phase o #fi by
I, SFE1520.21+6.84 (8 ~4243) B X OB R
active phase 1344.3+23.5% (7 ~102%) TH >
7o, EIRBENC L% &, BRIE rest phase 3EE
0~3LATCIIEHL6.4+3.445 (11~20%7), 1E4E
32~33:815.9+£3.9% (12~32%4) ¥ X O IE
34~35:823.24+9.44 (12~424) TH H, 1EPE3M4
BB RHRREOE L RAEAIRA bR (F
4). —7, BAIR active phase (2 FJE30~31;B Tt

%3 3BMINST iCH13 5 UHIH-S # — v nb S % phase D#IE
EREE | I rest phase (545) active phase (F7#7) unclassified phase
30~31:8 5 11.6+ 5.2%( 6.1~20.0%) { 80.0+13.3%(65.0~93.9%) 8.3%
32~33 4 13.2+ 6.2 (8.9~19.2 ) |73.4%+ 8.4 (65.5~83.9 ) 13.4
34~35 8 27.5£ 7.0 (16.7~35.0 ) |68.3+ 8.0 (59.7~83.3 ) 4.3
36~37 17 22.1£ 9.9 (7.2~43.3 ) |67.7+14.7 (46.7~88.9 ) 9.0
38~39 13 28.6+10.5 (11.9~44.7 ) |66.0+11.3 (45.0~81.4 ) 3.6
40~41 10 25.2+ 8.6 (12.8~35.6 ) |67.3+16.2 (47.7~87.2 ) 7.5
By 57 23.3+10.2 (6.1~44.7%) | 69.6+13.2 (45.0~93.9%)
# 4 PRIR rest phase ¥ X O active phase O #fie ]
EURBH | E# | rest phase DEHEHHMH) | B | active phase D FEHE(H )
30~318 5 16.4+3.45(C 11~20%) 4 46.9128.54(14~80.55")
32~33 6 15.9+3.9 ( 12~23 ) 3 42.3+25.6 (16~77 )
34~35 8 23.2£9.4 ( 12~42 ) 9 51.1x24.5 (7~77.5 )
36~37 24 19.3+6.2 ( 8~28 ) 17 45.0+25.7 (10~88 )
38~39 22 21.5+£7.1 (12.5~40 ) 23 44.2+19.9 (15~102 )
40~41 18 21.1+6.4 ( 10~34 ) 14 49.0+25.8 (14~93 h)
it 83 20.2+£6.85C  8~424) 70 | 44.3%23.55( 7~102 4

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

1460 RBIR LB 2 — v h DA CEBRERE Y X 2B 5558 REmE4EI S

®5 3 NST ki) %8R rest phase © 55 5 E& O Z4L,

K
2

1EH NST

2B B NST

3@ H NST

IFYR BB (rest phase DEIE)

1 1E8 3 (rest phase DEA)

IEPRBH (rest phase DEE)

.
N o

PN s e e
RO R<KZ<®mEZ
FZAoERaE &~

26wéd ( — )
27w0d ¢ — )
28w0d ¢ — D
28whd (. — )
28whd ¢ — )
30wbd (12.5%)
31w4d (10.0%)
32w2d (17.8%)
2wdd ¢ — )
33w2d ¢ — )
34wdd (35.0%)
35wbd (30.6%)

31w0d (20.0%)
3lwdd ¢ — )
33wbd (19.2%)
35w0d (16.7%)
34w4d (23.0%)
34wld (20.0%)
36w6d (43.3%)
39wld (26.9%)
37wld (15.6%)
37w2d (27.8%)
39w4dd (38.6%)
40w0d (24.4%)

37w4d (24.2%)
38wld (37.2%)

38wbd (30.1%)

S $46.9+28.5% (14~80.54), IF ¥R32~334
42.3+25.64r (16~777) ¥ X O IF #R34~35:8
51.1£24.5% (7 ~77.54") TEFBEH &L OMIC
—EDOBRIFED bhich ot (F4).
RIZZNDRIERIMABLIBICHBE L TR 5 &,
fi6 )2 rest phase TIXfEIR30~33:816.1+3.75 %
X OIEPE34~41:820.916 .20 L EEZEDERRD
7225 (p<0.05), B4R active phase TIXZhEh
44.9427. 238 L VM44.3+23.30 ¢ BEDEIL L
bR ighotz,

4) R—EFIC BT HRIEOER -REV <10
1L
F—EFIICI T, 48HLU EORBEEZRE 3
Eo 3BFHE NST % 3flic, 74 2@E% 9 BlicsT
D, ZTOFER, 1B O NST Tlx Al —
vDHRbIIiRh o9 B0 5H, 64FIic2EED
NST i\ WCH LR <% — v BB L
7o, FR5 GICIRERVET T HICHESOTHIE
rest phase ® HDHEIE ML (F5).

x =

1, R - TE) X 20HE
FAEROERIITE L X OAEE b, #EER
(7 v afER) EBER (VAR wkildh
TWAMY — R IEPR24~25B AT, 13 A
ENRERRcHDHh, 32BTANLE) - B
RoOBAPHBE LT, 368 Tl

( DA D—iX rest phase DHB s L

ENNH0ON F e AR 3658 LA L BHRERR 23
TH50IX L, BEEER ML, RO RE
BEo—ok &R TWBY, —F, RIRLIES - 2 —
VIEEBWT, ZODRKRDI A -VIEEL, =
RIRRORER « BEEV A 2BbTiE21bh
TWABIDULaL, RREERVTE, ME, B
BENRBIUOHERLEDEY 75 78EEYTH
ZERRTFBETH S, T, ¥, FERKo
WTLHE A E — v BEEE - BEE L R~ AR HES
AJREDNE D DI OWTHRE Lz, Thbb, oh
FCOERBROERYE S LI, LK x—-vE
4R rest, active, awake ¥ X 0" unclassified
phase DI GHEL, £V 77 7L >THRE
L7cHAEROER « BEVv L ERE L, 20
R, H4R rest phase © 5 HLEERIO H» 5
XA I%B LI U BHSI.8U%LEEmVDOIT
L, #FAER active ¥ & O unclassified phase 1=
BTk E A ORER « KEVSAXEEL, BR
BTk hyof, Ei:, HHIR awake phase (2
SULEDOESEAY D Acc DFELET S D) Tii,
BEHO 5D 5EE4 13 ABTI44.8%TH oM
DXL, BETI8R.9%EEXRTH ok, ML
DT &b, FEROBERP I oVLTR, L
Bz —vORTREHETE SN, FOMOEE
K- REVv- 12082 —-vCHETAO L
BHEETH O,

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

19899 A

2. RO - KLV~

B OREIR - BEE L <X, FHR 22 — v ¥
FEIEHE D 5 b, variability @ K/pic X b active
phase & rest phase D ~FH i HFbh B 2 &2
S\ SEIDREN D, FHR 2% — v &R
DORER « LV <A OBIfRIX, B4R rest phase i
EREAR & A v7e b —B T 5 2%, BRIR active phase ¥
X O unclassified phase X\ b BRI, K
FERENR LOEEHORELI . D LR E R
7o,

Nijhuis et al.?, Visser et al.'®¥3 X Of Dierker
et al. ™3, EEBEHEOBEM & & 1T, rest phase D
FREIRL 5 LT\ 5, SEIOKET
1%, BE)2 rest phase ® 5 5 EEIXEPREI3BE £ T
#InL, B4 rest phase © EieRFENIIEIR33~ 34
BEELLT, ThIBEEIkO2TW, &b
w, SEHE X h EREoE=2 ) v 7RO,
FHR 2 —v 23T, BEEWBELCLS
&« DRREMBERIC Lo, REIR - HEEY X & D
EwAIT D &, EYE34ALI $ rest phase DEIE A
ML TV TR E 2 Dh 5, FERLON
iz X b, BEIR rest phase X B ERELIC X DT
BLULbDEBbh3, 2o &b, BE
rest phase DFFEE, rest phase D 5 % &G DY
fni#s X O'rest phase D FHEFRHAES B Z &
L, BRORFERBRLTWALDEELZLNS,
BEAR « BEE v SRR X vl S A,
PR REE I RER - REV <V ORELYE
THEZERRBDBR TR HFE FHR £ =
2 v 7 REEEREE L LT, —REBKRCIEL
AubhTuwb2s, SEIOMEHEEREL Y, FHR <
2 — VIR OFIRHEROBADIEE L5
EATRB I T,

D EDBELEENDL, RDOX I CRIEE RS,

(D) FEROLHE A& — v DOHRT, EERE
ZOMOMER « BELV A EXHIF 5 &IXTTHE
ThH5.

2 BROLHE <% — v, EPR30~33HT
R, EIRSABUE cReslc A (6
IR rest phase ¥ X U5 )2 active phase) 23 &b
7z,

ot

1461

(3) FR34B LB, BRIE rest phase DD 5
#| 4 3 X U rest phase D FEFRFEIIARICE <
ool

iz sdehich, EEEEEHEG VR RBRY
EEMERBABEHEILD BEE, b AR
R BB B eV REEE RS CFT)IBT
HR#RCOL L Y EHKL T,

X ®

1, Bz WEROEBFHNRE. BEMES,
15: 1789, 1985.

2. AEBHE 7 — +. No. 18, AEHKREEEDF = »
7 ¥4 v+, BEFI56%E 8 A.

3. RAKEF, BBXRE, ARLEBZ, T #H:HBKRE
@ behavioral states I D\ ~T—H4 IR O LI
B & ARBh o b KT BIEE—, EE L, 53:986,1986.

4, Anders, T., Emde, R. and Parmelee, A. (Eds.) :
A Manual of Standardized Terminology, Tech-
niques and Criteria for Scoring of States of
Sleep and Wakefulness in Newborn Infants.
UCLA Brain Information Service/BRI Publica-
tion office, NINDS Neurological Information
Network, Los Angeles, 1971.

5. Dierker, L.J., Pillay, S.K., Sorokin, Y. and
Rosen, M.G. : Active and quiet periods in the
preterm and term infants. Obstet. Gynecol., 60 :
65, 1982.

6. Dreyfus-Brisac, C.: Sleep ontogenesis in early
human prematurity from 24 to 27 weeks of
conceptional age. Develop. Psychobiol,, 1: 162,
1968.

7. Dreyfus-Brisac, C.: Ontogenesis of sleep in
human prematures after 32 weeks of conce-
ptional age. Develop. Psychobiol., 3: 91, 1970.

8. Dreyfus-Brisac, C. and Monod, N.: Sleeping
behaviour in abnormal newborn infants. Neur-
opidiatrie, 1: 354, 1970.

9. Nijhuis, J.G., Prechtl, H.F.R., Martin, C.B. and
Bots, R.S.G.: Are there behavioral states in
the human fetus? Early Human Development,
6: 177, 1982.

10, Parmelee, A.H., Wenner, W.H., Akiyama, Y.,
Schultz, M. and Stern, E.: Sleep states in
premature infants. Develop. Med. Child Neur-
ol,, 9: 70, 1967.

11. Prechtl, H.F.R., Akiyama, Y., Zinkin, P. and
Grant, D.K. : Polygraphic studies of the full-
term newborn : I. Technical aspects and quali-
tative analysis. In Studies in Infancy, Clinics in
Developmental Medicine, No. 27 (eds. R.
McKeith and M. Bax), William Heinemann,

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

1462 BRIBOHB A2 — v bR EREE Y X 2 BT 555 HEREE4SE9 5
Medical Books Ltd., London, 1968. Deagan, N.C. and Rosen, M.G.: Studies of

12. Roffwarg, HP., Muzio, L. N. and Dement, W. antepartum behavioral states in the human
C.: Ontogenetic development of the human fetus near term. Am. J. Obstet. Gynecol., 132:
sleep-dream cycle. Science, 152 : 605, 1966. 524, 1978.

13. Schulman, C.A. : Alteration of the sleep cycle 16, Visser, G.H.A., Dawes, G.S. and Redman, C.W.
in heroin-addicted and “suspect” newborns. G. : Numerical analysis of the normal human
Neuropidiatrie, 1: 89, 1969. antenatal fetal heart rate. Br. J. Obstet.

14. Schulte, F.J., Lasson, U., Parl, U., Nolte, R. and Gynaecol., 88 : 792, 1981.

Jurgens, U.: Brain and behavioural matura- 17, Wheeler, T. and Murrills, A.: Patterns of
tion in newborn infants of diabetic mothers. fetal heart rate during normal pregnancy. Br. J.
Neurop#diatrie, 1: 36, 1969. Obstet. Gynaecol., 85: 18, 1978.

15, Timor-Tritsch, LE., Dierker, L.J., Hertz, R.H., (4573488 No., 6622 E1 - 6 + 65D

NI | -El ectronic Library Service



