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Development of Sleep-Wakefulness Rhythm
of Preterm Infants in a Neonatal Intensive Care Unit

Yoshio SHIROIWA

The purpose of the present study is to examine longitudinally and cross-sectionally
the development of sleep-in-night and wakefulness-in-day rhythm in preterm infants
staying in a Neonatal Intensive Care Unit for a long time. Eight infants in the longitudi-
nal study and 36 infants in the cross-sectional study were individually observed through-
out the day with a 24-hr. continuous video recording system. Each infant of the former
study was observed for 3 or 6 random days with a random interval of 1 to 5 weeks until
the infants reached the predetermined criterion of accomplishing the sleep and wakeful-
ness rhythm. In the latter study, the 36 infants were divided into 3 groups according to
age (month) and placed under 24-hr. observation. Behavioral states of the infants for 10
minute periods sampled at two hour intervals of the observing day were determined.

Most of the preterm infants in the longitudinal study showed clear sleep and
wakefulness rhythms at the age of 14 to 16 weeks. In the cross-sectional study, the infants
of the 4 month old group were significantly more wakeful in the day than of the 2 and
3 month old groups. There were no significant differences among the three groups with
respect to sleep in the night. The findings of the present study suggest that the develop-
ment of the sleep-wakefulness rhythm may be genetically determined in preterm infants.

1. BUC»IC

bhbh ABMOBRAZEMER L KERES & 5
EVWSH, VWhWwE, HRYXLEL—HY XL EFE
Nz, —BOEFEIXLER-TWE, 2DLS
RY XL BRAD K S BFEER LI TEEThIN
SIfEb>TVWEhI TRV, TRHDOETE] &
Wbiha, —HOKY%, £LAAE2LEDHDH EE
IZ90%IE K #BIBICHETTWAFERBOBRE h
5. AEIEURBERGOXBEZI RN ORE
BRADE I BBICRHZEL TIT EELSNA TV S,

ZO—HIXLDHEZFILE > TEER—DDER
3. EEBRBICEET AR EBCRESINE X
BHEE (OB)  IY TRUBZXOBERE. A4 LD
7 EDHELSHERE VWS- HDD, ARDLOHE
BHThsrtvwbnd?, EHEOEFEEE-> TV
IHEOBERFERN. RERE-BEHERED—
B XA ERERIEEDR. AROKERHER
RGBT BEENDRELLBRBEE WS ZEICRD,

ERIGENCIGEBETH L EVWbhTWE? 4, &
ncx LTy HAEBER O S A MBRERIMO HNEE.
TRbE. AROBRBHEN BN S WA R
B#EHHZ (LIFNICUEEK) IKABYT 2{EHAE
HERE, WhWwaRBRETIR, —BY XLDOFKEN
BNAUEEDOS B EEZRTHENHB, LD
Lbo—ATil. FRZKEERCTRATIEER
RTECONERDTOIIBOHFERY., HET
ERBHICEI->-TECONLEABORICHERNTIRS
DCE-EDELEBE-HEBYXLEREIE
EVWIRRHAEN S | BAOKHMRI S 5 EE
FRICEHONTVWANI CUDEFERSTLL—
HYXLDORZCARTRRBTVEZ SNDORERD
b5,

bhbhidkic, BEERIGPEEOBH XD LD
REENES., OAPFERE V> EEFERRIG
FRICTEREZMK LT, NI CUIKEMABL
T RBIROMIE - HRTHEMT L, ZLT. %
MREREE & BRI, BEfiTidsThE Db,

#H E T



2 SE=EFS

DI EHHEBIBENS—HY XLDOENENS
IRy, REIKES I ENELBD, BEIK
BcER LB 3 I EEZHO ML T,

CD&Si. NICUTESTRBARDO—HY X
LOFZICHL T, IREBMTHLITLL—HKLL
HEFABOLNTWAEERBVWARY, £I T, ZOB
RTRHRREHEPL T, RBREO—HIY XLOHR
EORMERETO LT, TEHRELEELTSC
ERE->TINORBEOBELERONETEZLD
FLIRFELESETEHDTH 5,

2ODEEI SR EZEAPEOENIZ. BEPES,
BEPEBE LV -2k 5 BANBRIMBENKE R
BHEECHBEINTVWANICUKR, BHICE-T
ABERE&N S I TVIRBR ., REEER-B
MERO—H Y XLV HARBEHORKE LTED
EORREEL TV DI E, (1) MFEH. BXU
Q) BFEMICHANS I LLd 5,

2. HWEWTEAIPTZ

COWFEOBEMIE. NI CUIKARBORRBRE
HEROMREE b > CTURMEE L. REEE B
BEBO Y XLNED I ICHREL, HERDO LD
BEOBEBTIOY XL2TRILTL200%HID

5l EILH B,

21 #H &

1) WRE  GEENEOIZDICRIT o RIE
R THBEERTORERBEERERBER/NER
NICUIRABRLTWIERBRETH-T, ThoHD
RoB#EdTable 1iITREhTWE, BR3IZ. &
R5%. S 3ZOMRRIIHEKTIHE/N30gDE
KRB SRK 12452DBU/NRBEN 578 > TW 2,
HAEE COAEMRBEE24B 5 28BO®MBAICS - 12,
ABRKBICENRRBICEZ oW ERSHELZENIT C
UiRABEL TW/BEBE U Table 1ic;RxTED
Th b,

2) BEHEELH  MRROBE - ¥RITHOH
BIETAAASEBL CURKERL TETA L
I—-F—KEBTHLEVIHETITbONI, FLW
FEHERIMBORX® VKBRS TVWBEDT, &
CTRBRIIENS, HRESPNEIHTVWAENI
CUHNDRERO S 2Viday b EIcFLESR
A7EHREBEL. h2EL THEROLEDTEHA?.
BEHBEHALILOETFTF - FIciBGas iz,
1M OEREE X, 2H80RLLEFA LV a—5 —
DEL - GEBEE —BEIMICERKL, —HO L
I—F—DELFIOL I - DREREL T

Table 1. Characteristics of infants in the longitudinal study

c S Birth Gestation- Clinical No. of days
ase ex weight (g) al age diagnosis in NICU
1 M 955 28wed TIN, Apnea, HBil(p) 99
2 M 653 28wld Apnea, CID, HBil(p) 115
3 M 780 24w4d Apnea, CLD, HBil(p) 135
4 F 1245 28wdd Asphyxia, Apnea 99
5 F 1200 28wed RDS, PTX, Apnea, SCH 129
6 T 900 28w5d TIN, Apnea, HBIL(p) 148
7 F 430 26w0d Apnea, PIX, CLD, HBil(p) 130
8 F 634 24w5d RDS, CLD, SEH 130
TIN: Transient Tachypnea of the Newborn CLD: Chronic Lung Disease
RDS: Respiratory Distress Syndrame SEH: Subependymal Hemorrhage

HBil (p):

Hyperbilirubiemia-Phototherapy

PTX: Pneumothorax
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Fig. 1. Developments of daily rhythm of behavioral states in the eight infants. Numerals in the

figure show the postnatal age in week of the infants at the observing day.
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Table 2. Characteristics(Mean & SD) of groups in the cross-sectional study

Grou No. of Birth Gestational Postnatal age at
P infants weight (g) age (week) observing (week)
2-month 12{ gfg 1203.2(393.7) 28.5(1.4) 6.5( .9)
3-month 12{ ?fg 975.2(393.3) 27.4(1.8) 11.1(1.1)
4-month 12{ ?fg 923.9(277.0) 27.1(1.3) 15.1(1.1)
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Fig. 2. Percent of behavioral states during the night(18:00-05:00)
and the day(06:00-17:00) for the three age groups.
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