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A SYSTEMATIC REVIEW : LIGHT AND NOISE ON SLEEP-AWAKE STATE IN
PRETERM INFANTS
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M.N.S. (PEDIATRIC NURSING)

THEMATIC PAPER ADVISORS : JARIYA WITTAYASOOPORN, D.N.S,,
TIPAWAN DARAMAS, Ph.D. (Nursing)

ABSTACT

Sleep is important for preterm infants. For preterm infants, deep sleep is
necessary for the normal development of the neurosensory system and maturing
neonatal brain. Environmental factors in the Neonatal Intensive Care Unit, including
bright lights and loud sounds, have many effects on preterm infants’ responses which
can lead to disturbed sleep-awake state and circadian rhythms. Care to promote
development of preterm infants can reduce their stress, thus enabling them to sleep
longer, which in turn, ensures a balanced functioning of different body systems and
saves energy for growth and development. Therefore, care providers should take
environmental management in to account by to reduce light and sound in order to
promote the sleep-wake state of preterm infants.

This study aimed to review, analyze, and synthesize research studies on the
effects of the reduction of light and noise on the sleep-awake state in preterm infants.
The findings of the research, which resulted from a systematic search of electronic
databases, revealed seven studies on the topic. Reducing light which could be done by
using an incubator or a crib cover, turning off lights, and covering the windows with
draperies, light approximately 0-25 lux. , and using cycled light. Reducing noise which
could be done by using earmuffs, designating quiet hours for two hours per shift, and
reducing light, sound, and care providers’ activities in the NICU. The noise level was
controlled so as not to exceed 58 dB. According to the findings, the reduction of light
and sound made preterm infants sleep longer and deeper. These activities could be
implemented by nurses to promote not only sleep quality but also longer sleep periods
of preterm infants to ensure their appropriate developments.

KEY WORDS: LIGHT / NOISE / SLEEP / PRETERM INFANTS /
DEVELOPMENTAL CARE
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Favzuaasoonluiodlng (Blackburn, 1998 ; Khan, 2000) usnnmiudeinaneszu
Uszamdudalaonun  minmaneusimuanegludunadeuiidssinnudugsnnui
1% v a Aa A o 1T o o
wazTideanannndn 93 waaaaaeiuilunal 4 91 luaeiuazinliaemas (cochlear)
A < o =) v
INANISUIALY Vlﬂﬁ}qmul’?fﬂﬂﬁbl@s{ﬂu (Thomas,1989; Graven et al., 1992;) uazuav119013
Ay Taveamsn (Mc Millan, et al, 1999; Pillitteri, 1999) 1n31eumsAny1lu
antlszmanui mtamsninaneuimuaegludunadouniinnuaseudesdind 58 ia
b4
Fiwa  MldmsnRaneuimuaiszeznaimsueunauuviy - msieslianas ms
a a @ dd? g' o A d? < 1 a 1 o ~ [l A 9 A
wIgAnTa uazWanmMsauy hndnuyusInNmInRansuiruanegluduadoun
lifimsaiuauides (Becker, 1991; Fajardo, Browning, Fisher & Paton cited in Zahr &
deTraversay, 1995; Renaud, DePaul, Blackburn & Thomas, 1996 )
v A § I PN ' A o Aa 1
msvadaunadeuimingauiuniiaismslumsaaasuiannmsvesmsnnaney
fviua (developmental care) Wufo mMsaadinizdua1es aannunsoa (Beal, 2005)
[ P4
PJoetumsnananedesnsy Helimsnueunau ldauuduildmsshauvesszuuaie
v Yq I a a = Aaw A o as ' A
auga tazanunasnu Rl lumseiyg@ula (Khan, 2003) Tauiteneinuismsduasy
MIUBUHAVVDIMINNANDURINUANAIBNUITY 13U MIaaANuTuvead lnsAgudou
A @ o Aa @ Yy ' I A [
Msn3 INenanIniinenssumMsneIna msva Iiduasauusoumiounalediu
[ o W I - .
AANNAY MIaaEeR tazmsdad Tusasy Hudu (Blackburn, 1998; Altimier, 2003) vy
] ! =) Y J dyd v tg ti! = o [
FroduaTuIimInaiiszeznaIMIUeUHALINNIY - Fanenuralunumdaylunmsda
a Y = o A A Y
FuneagouneInudsazde e auliunnsn
1HeI9NTIT lumsUPiameanudauaz@eanaisds MINYAaINTNNMINGIVIAL

o av ' dy Jq ¥ = av A = A av A
‘LﬂWa\ﬂu’ﬁ]lefHTd11!]1“]J“]J58,’Qﬂ§5]1"]5’f]1i]m’f]ﬂi'lu’h]EJL‘WfJ\NWuLﬂEJ’J UIDNUIVINAUTDY UDNIN
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dy a va 1 T 9 o 1
umiﬂgmwEnmamuﬁlwmwﬂu"lﬂmummi tazseaumsalveaneILIaUAaZAY INI1Z
‘c’Nﬂﬁ’JN'ﬂLﬂ'ﬂ‘ﬂ% NANUMITAUNANOUNIHUA ﬂﬂuuﬂﬁﬂBT%\iﬁuﬁl‘ﬂﬂﬁ] Vlﬂﬂ?l!@\‘]ﬂﬂ’)"lili’f)fﬂ\i
HJ‘L!?JU‘]JLﬂﬂ?ﬂ‘].l?‘ﬁﬂ"liaﬂll,ﬁ\‘]LLﬁuLﬁEJ\WIlJNaﬁﬂﬂW’JwﬁﬁUﬂuﬁluﬂ'ﬁﬂLﬂﬂﬂ’ﬂL!ﬂWﬁLlﬂ Lﬁ’t‘)
[ LY 9 Y = 1Y 1 A Yo [
%ﬂﬂﬁﬂ‘llﬁ\‘ll!ﬂﬂﬁ@ﬂﬂuﬂ"lialﬁﬂ"liﬂ!,!,a‘ﬂL‘ViiJ'lgﬁ‘JJﬂ‘UTniﬂLWlagﬂu ﬂJﬂ!%ﬂUlﬂiUﬂWiﬂLlﬁiﬂBﬂu

Tsanwenina

€

szasn

)
oD

A

9y

A A g a 4 [ d Y A A v Aam = ~
NBTFUAU FIVIIN AUATIEH UALTIUATIEUUVDUQANNYIVDINUITNITAALTI LASITYIN

U

Hnagennzrauaulumsninaneuiivua
d H v}
szTaminamanazlasy

o Ay v % Y 1 g o
mmsaummga‘1/1”1ﬂﬁ]mmiwmuammmgaamﬂmxuﬂﬂwmmqmmwiumi
91 a o v A v v o o Aaw A
E]LLEIEj‘]JTJfJ‘VHiﬂlﬂﬂﬂﬂlm”muﬂiﬂﬂﬂﬁﬁ]ﬂﬁﬂulﬂﬁﬂlﬂﬁmuizﬁm uazmmmm“lﬂmnmwa

aogoano 1
YIUIUAVDINTNUNIHNIUIDY

7 ' I o s A aw A A
Gluﬂ1i‘1/]'U‘VI'Ju@ﬂﬂﬂﬁ]ﬂJiﬂﬂNlﬂuﬁ%UUﬁﬁmQﬂi%ﬁﬁﬂlﬁ@ﬁﬂﬁﬂﬁN?H’)ﬁ]Elﬂlﬂfl')"lglj@\i

Iy

Y Y
@ [ [ 1 a 4 [
nalutlsamanazarlsana aauaila.g.1990-2007 571531 NATIEH LALTUATIEHUONA

£

el lddeuatinertesumsanuas nazideaiinadennznguaulumsnfaneuivua

QU

o o
fiflorgnsssioandt 37 duand
mtenuvennls

- @ a a = 1 o 1 ' < =
waa (light) seauuaaluvesnuiamsnusning Unieiaanudosanuiuna-meu

(foot-candle) dnd (lux) wag guu (lumen/m?) TasiiAdail 1 foot-candle = 10.76 lux
=10.76 lumen/m? (Helms, 1991)
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= - v oA A v @ a a Yo
i@ (noise) szAau@ssNlumadwsnINMsIaluresnamInusnnalinumsn

naneuimuaimieiluagiua (dB) (AAP, 1995)

[ 1 a

AzrauAu (sleep-awake state) vunede srUVERHITINNANUERYABNYANTTY

o 1 @ 4 [ @ dy @ { @ 1A
wagmMIMIUYeIs uMeszezmsnavauutailv 6 svee el sveznauAunsovau biadin
(active sleep or rapid eye movement sleep) szozvavanviseviauann (deep sleep or

. A . A g A .
non-rapid eye movement sleep) ssazauaau (quiet awake or alert) szazauaun (active

awake or alert) szaz39l¥ (crying) szevdiadu (drowsy or semi dozing) (Brazelton,

1984; Blackburn,1991; Blackburn & Loper,1992; Hack,1992; Brazelton & Nugent,
1995)
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UNN 2

NUNIHITIUNITTN

[

= S e s A A 9 a s o s Y
NITANHIATIUY ﬁf}ﬂizﬁﬂﬂlwaﬁﬂﬂu JIUTIN UNIIEN uazmmswzwmaga

'
an

d' d‘ 9 [ = S A J [ d' a 1 o
MNeveInuITMIaauas azidesnunasonzravaulumsananeusIvua lagns
o a Ao A P [l I Y
NUNIUDINAITINIFING WY Haziena1sTeyan1eInmsineItes miuiuiide
Y
AUAIAL A1
1. MINNANDUMHUA
1.1 aNUKNIY LaEMTHLlTSnNUINITANANDUN N LA
1.2 aNHAULVDIMITNNANDURIHUA
= -7 - a 1 o
1.3 nguWanIns Synactive vaamsninaneufiIue
2. AMZNAVAUVDIMINNANDUANUA

OZ

3. Mmgualumsasuaazdesinanensnauaumsninano Ui
a T o
MmsnpandUMYUA

ANNTINIEY

A A a 1 < 9

a 1 o 1 [ J
ﬂWiﬂLﬂﬂﬂﬁ)uﬂ1ﬁuﬂ‘ﬁ3ﬂﬁlﬁ\1 MINUFNINNANDUDIYATINUDYNI 37 dlat
v v

W30 259  Tu duaniunsnuesmsiidszdudouasigame Taghidilsdaiminga (Use
wns A31jad, 2536; Behrman, Kliegman & Arvin, 1996; Ashwill & Droske, 1997 )

msuiszianvesmsninaneumrua
utlemuegasss 3 3 nguAe (Mattson & Smith, 2000)
1. ‘ﬂﬁﬂlﬁﬂﬂ"e)uﬁ1ﬂuﬂﬁﬁ£1ﬁﬁﬂﬁﬁﬁﬂﬂu1ﬂﬁQQ (extremely preterm)
nuede manfifaiiloetgnssfizning 24-30 duland ﬁwﬂﬁfﬂﬁmwmﬁﬂﬂﬂag}ﬁwin 450-
1,500 nsu wudszanmdesay 0.9 vesmsnusninalizin mﬁﬂmjuﬁyﬁmm"lajawumﬂu

9 ~ 1 A 9 Y o I a
UUINUDITINNY L!ﬁgigﬂ‘ﬂﬂigﬁ']‘ﬂNTﬂ‘ﬂﬁ;ﬂ @]’t’)\?ﬂTiUlﬂi‘Uﬂ'lﬁWfJﬁJ'laLLa%ﬂLLaL‘]JHWLﬁB
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FoFIndsznaievaz84lomaseatinlszuiadovas 50 A13eaFIniinlinesanInues
A A J 9 ! o J
aueazszuvlszamrauras Taammizminiielgnssatiosnii 28 dilam
a 1 o oy v @ =
2. msnanoumMruatiminal1una1e (moderately preterm) wunedy
{ a 4 4 1 [ o oy v o a % 1 1
MInfinaee1gaTinsznaN 31-36  dila wmindausninalinegszning 1,500-2,000
[ o { 1 4 o L4
NFN 01WUFIEADI 2,500 N3N Taammizmsniinaensz1iI1901gAT5a 35-36 dila W
Y a aAaa 1 dyd ' o Y A ' v A
0802 6-7 UBIMINUTNAANTIN mﬁﬂﬂquuumm”lmumm"luwummmiwmﬂ UALND
Yo [ Y A A a A o % =) Aa A ]
"l,mumﬁsﬂm@,uaﬂ’mmiamauazmfnmsmmuawuazuﬂﬁmmmw Taommwiz luyag 1-2
wounsnia Mlsasimsaevesmsniiesas
a 4 o g} v o Y J ad 9 .
3. mintnanaufvuaiimindissnnadanies (slightly or

o

- =3 A a A 4 4 g/ v @ a
borderline  preterm) NI MInNNAe1gAIIn 37 dllanr dmiindausnine

4
1 AA v

9 o 1 [ v o
Indifies 2,500 nsunTeuInnAe 2,500-3,250 nin mannquillianyuslndinesiumsn
o 9 Aa AaAaa 1 dyw ] A
AapARsTUR MU WuSovaz 16  weeamsnusnnalizaa minnguidn lunuilyruniou

A0INGUIIN

andazYeIMsNINANEUNIHIUA
MInAaneUMMUANANNUANA1IAMINATUAIMUATY 2 dnvae
(Blackburn,1998) fie
1. myninaneuiruaziamegluanzuiadouniouen tazdes
famsfuanzinedoumeousnalsszuveJeazhdaimun liauysel
a 1 o 9 ~ 1 (] o d Y A 1 A
2. msnnaneuimualdnainedlurndilanimeg nieriudeu

v 9 A Yy A : ° v Y A
ﬁ@m”|EJ$U8Qﬂ18ﬂiiﬂ11.!ﬁdtﬂﬂﬁﬂﬂ%tt@ﬂmw1ﬂ%1iﬂﬂiﬂﬂmuﬂ Iﬂﬂﬂgﬂgiu@ﬂﬂ PR

Q Q

Warmer luvediheninnisn

d' = a a < 9 1 a o Y o 1
minmsniszezmaniayaulaluasintesnilnaniliedorzaies Tu

[ a a ] QA Yy a a Ao w 1T AAa 9 1
sumens gy Ia luauysaiaui dawaldianudadnaluszouidnysosia laun szu

mauaumele szuuluadeoulafia szuumaauens la uagszuugiigunu (Blackburn,

1998) a A o a g A v dy 1
- ﬁgﬂ‘]JVIWQLQUW']fJGlﬂ mm%mﬂ@ﬂmmimﬂmmuﬂ NATUIUDDDULI

' 4 o 12 2 o Y = o a
nszgnnsNensoutazgudnugumsnielads liane Jeihldmaniidlygmvesszuumadu
' ° =1 I (] = a ~ o
el Taomgle luaduaue Imsvgareladuriey szunlvatouTaia manaziini

A ] ° ya A Y
vasamoalsizuaziandiy ‘Vlﬂ?iLﬂmaaﬂaaﬂiuﬁmﬂmm
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a dy Aa A o 9y
- ITUUNNAUDINIT NWHUNHIVDUYDYNISINIEDINT uazm"lfm

Y = v Y 1 =< o a2 A 1 o
UDHUIDYIINT DY ﬂzﬂaﬂuaz@ﬂ%mmﬁﬂﬁzmmmﬁTu"lamsmmﬂﬂmuﬂmﬂmuu NnIn

%

= ) [ A Y] = 9 tﬂy d 2 o‘ 1 o a
ﬂil’i]'lﬂ"liﬁ"li’f)ﬂllﬂ‘ﬂﬂﬂluﬂ\i‘ﬂ?ﬂ!ki\?ﬂujufﬂi1Jﬂﬂﬁn\llu@ﬁzﬂﬂ"ﬁmﬂﬁ'ﬁﬂﬂﬂﬂﬂ'lﬁ‘]Jﬂ
y & a 4 & o A Yy A Ay P
ﬂmmua"lwkaﬂmwum Lmﬁmiﬂ‘JJﬂll’E)'lﬂ?ﬁﬂ’f)\i@ﬂﬁi@ﬂ@\‘]ﬁjﬂvlﬂ\ﬂﬂ

- o msaszlanuansalumsvuaisazareluilaanzanas
WnnuemMsuIvvesninldde

a [

- ssuugdduiu mnemaniifiadeavatos St ldauysel
sumamsaiiiminnaazaasndie SuhliRansaade 14

- szuviszamaiunai (Central Nervous System) Suszuumils
Tunaerszunidadmaiann liauysal luvazifa mswannvesszuulszam CNS 16
svoe fio Tuduusnezfimswann 3 szevde  dosal induction, vitral indication,uay
neurolation FeazwannauysainoufinnizAanoutmua dauszezgatie 3 szozie
migration, organization, tag myelination fnmﬁ@iwﬁaqﬁmimﬁ@ﬁauﬁmuﬂagﬂuwa
ﬁﬂaﬂwﬁ'ﬂéﬁzwﬂixam CNS azianuddgy lumsiannvedszuy autonomic stability,
motor maturity, state organization, attention, interaction, uag self-regulation 91na31%
limingavvesmsianvesauesiuanizuiadonlu NICU vssmsnmnanouivua ag
mldinanmssuniuszundszammssuanuidnuninull msnifanzinies tazszuy

Warmsvoamsnlasunalaalal

NYURNANMS Synactive vasmsnmanoumriug

o

nou UM Synactive vesns.uoa (Als, 1982) #lddnudedodaq o

9
[

A 1 o 1 4 o a 1 o I [ 4
MINNANBUNIHIUA L!azllﬂﬂﬁﬂﬁmm”lmﬂ”ﬁﬂlﬂﬂﬂﬂuﬂ”ﬂ’iuﬂlﬂu 2 aﬂymzﬁ’e ﬁﬂﬁmm”lmﬂlﬂﬁ
4

AR

A1 e g ~ - . 4 o .
MINNVIFINNITNINMUANNTUA (Stability signal) tazdoayIuNUIFDINIIE

=).

1 =\ = - Y a = a = =\
sumelinnunion (stress signal) Taslassuens ngANTIUMSUEAIDONYDINITNDINIT

Ugduiusiudunedonlasiiussuudes 5 syuu %9ldun autonomic system, motor
system, state-organizational system, attention and interaction system, regulatory
[ E4

system uazennsodunamsilasuntlasvesnsnlaaail

1. szuulszamonluld (The autonomic system) a@w1so
o < 9y = aa o @
dunariv ldvinuuuurunismely msasunlaswesdii taznsiinuveseionslu
] 4‘ (Y d‘ 1 dyd d‘ 1 = ags . 1 [
TNMY FOAYYINVDINITINLNITIINIENINMEUANNTUAQ. (Stability signal) ¥y 9as1

¢; aa 1 d' d' U d‘ 1 dyzﬁ d' 1 = =
msmelagingue ﬁmww’"lmﬂaauuﬂm AAUYIUNUITINNICNTNNIYUANULIATYA
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. ' o w = v o & 2 aa
(stress signal) 1w msdian msazdn lo MIw du ¥n nganigla melosiyu A
A < @ = = oy ) 1 g} . .
nlaswiludiaie ¥a 1Wea ad1a9 d15en Wuiae nounele (signing) ¥
o Y dy A
2. szuumsiauvesndniienazmsnaeu 1w (The  motor
[ 9 1 =R o 9 dy d‘ 1 d‘
system) enunsaduna ld91nNImIe aANuAIveInduile uagmsinaou 1iIvees N ¥
[ d' v dyd d‘ 1 = ags - ] =K o
AUYIUUDINMITNNIIFDINIZNINNYUANNTNAQA (Stability signal) 1¥u ANNAIAIVDY
9 dy A 4‘ T v 1 = A A ~ = v o o A
NANUBUNMINNIUT UMD UNNTIY iimsnaou lvaruiulumsnezioniionaiunu file

v A o 9 3

A g o 1 2 o o I Y A
11191110 ganaziinvzga TN JouULAZYIIINININANGIE 1Ay dedyana
d' ] dyd? d‘ 1 = = - 1 9 0o @ A =
NUIFDINMIZNTNMBLANNATEa (stress  signal) vy Tuniuven a1dalnsidgeaun
a A o 9 1 ] [ 1 3 = 9 [ Qy o 1 4
'l Manuaesn endieliintin uoaua Aaeunswefsyz lUaumas tavau fimnde

' 4
Hostudnsusnuvuganazimia srasemnnu i og lutsaunsgdunszaie
3. szuunneznavau (The state-organizational system) a@wnso
dunaldnnuuunpy tagauFaUUeINITUAEAINGANTTUNTHAL-AY FodyaIavod
PR R g o a - . A A o A o
MINNIFDINIENTWNMINANNAUAQ (Stability  signal) fAv WszeeMITHAVAUTALIU
Y Y A v Y Y A o A dyd A = )
fodlfidesaazaruquamesldanld dedyarunudianngnianmeiinnumnion
. [} a v A < A A (=} A [ @ Y Y
(stress signal) 13U nganda a1ane aadanis Auuu a1t lulingg audesnaziin ldviee
[ 1 o A ' 1<
srezviay aduauenazilasumlasedesiaby
1 A av o J - - -
4. szvumnaulanasildusiug (The attention and interaction
[ d‘ [ 1 Yy d‘ @ A a d'
system) @nsadunaanmInmInasaliusemelnianuauds auls vselgasn
= a o @ S A 9 A [ A dyd A =
wNlgauiusAudauaaoy ATy IuYBINITNNUIFDINIIZNITNMENANNTNYD
- - 1 < [
(stability signal) fe YeenovdnTiyannIe arauilulszme uaz/mIediluvthanla iwu
A 9 9 1 T A a 1 =) - Qy L] = zﬂ' [ d'
aumn Tunihgreunais vosuk1n daudesq (cooing) dupdleliganineg dodyamn
] dyd d' 1 = = - A o = [ Z
19FDIN1IZNITIMelianunioa (stress signal) azlianyuzmilouszuulszamon luia
Y [ ]
sruUmMsihavveInawiiietaymamaeu 1nd nagszuun LA UAY

5. szuumsssliuduesgnrzanga (The regulatory system)

=\

@ ] A 1 =1 ~ aAa 9 Y
aunsaduna ldanmsisumemsneglunzauga danuasi ellduiwinszdumsn
I [l 9 [
ATONAUINGIzezaugatazHounaIY TodyaIuveInsnNlran1zisuneliny
duqa (stability signal) fle Aruauaz/mIelasulounweslannszundsdudodoyaiun
] dyd d' 1 = = - =% A 3 A
eFDenznTmelinnuasea (stress signal) wilanvazmidouszuulseamonluda

o Y { 4 v 4
53‘]J‘]Jﬂ'l§‘1/l'l\1'lu"ll@\‘1ﬂﬁ'llllﬁ'ﬁ]l,!ﬁgﬂ'ﬁmﬁﬁ]u]lﬂﬁ Lmziz"u*‘um’;zwa‘uﬁu



o a

UNAINGIDY WMIINGIAINTAR WeLy. (MINngNNadn) / 11

AMIZTHAVAUVDIMINDANDUMHIUA

SToTMINAUAUVBIMININANBUMHUAIZUANAIINMININAAT UMM UALAZ Y 1Y)
A a a @ 9 dy 1 [ a '] A o
WosnnminIyay Tavesszuulszam agWauinmsvesnamioae duasa ludun i
Thanuansalumsuaaanganssulundazszezvesmsnavauiildtes Tasmmwizmsn
a J o A d Y = [ 9 [ A A~ A
maneusualielgnssAtiosu1ng selianyuzszoznaunaienuszozauninmsnaoulng
] a J o a o a A 13 @
sunmetes MinnaneuiiMualsisuuaasansauznganssuinen ldiniuscoznaul
) A 3 o A ' £ & 7 y y
FIIAMYATITUY TanzM AU In1319Melunasy eo1gaisn 25-26  dila1w g
4 4 { T 4 4 0’
Usingmamdeulnivesnanliihiaues (electroencephalogram) Mi'liisieitios 1loe1gn55 5
o o a { o [ 4 @ 4
27-30  dlendd azdlsnguuuusungAnssuNadIenuszezaUAY HALAN LAz IZoTAY
4 o [ 4 [ 4 4
aau IihanesaunsonendnyuznyuuRLY0ITZEzHaUAY auan lAlle1gnssA 30-32
o o A o a 1 @ A A 14 o J
dlam nasanvaznganssummz luudagszezMsrdutazaAuLe1gssn 34-36 dilav
o { v 4 14
(Blackburn & Loper,1992; Hack, 1992) szeznavauaziimu ldaiiooignssniszum
%% 4 @ 19 4 J o 4 [ 4
34-36 dlanii uazszeznavdnziiau lAdiioo1gnssa 36-38 diladd msnduauveInisn
a 1 o = 3 1 Aa A a 1 1% A =< (% Y2 o
NanoufMUAINUAGUNYANITNAATINNWNBUAAIDITEAUANNIANAILALNIS
ADDAUBIADAINTZAUIINAUDNVOIAAZYARD Faogn1e]dnsAIunuUDIszDUAIUNA1
(Blackburn & Loper,1992; Holditch-Davis, 1993) msifaimimsvesszuudIunani
o 1 a v o [ Y { a 1
auysaivgsrelimsninanouiirualinauinisvesnisueunduia Tagmsninanou
o A kY dy ~ ~ 1o &
fvuazansonuaumsnaeu lnavesndwiilos oy aansasuauesi lusuilu awnso
Y5udndinudauiadenlaa anuainsalumsi¥on1995nsHauLaznsIATE UL
Y 4
(organization) @3 1 1¥msneglunignauuiuiu (Brazelton, 1984; Blackburn &
Loper,1992)
[ d’ a 1 ) 1 9 9 a o\ a
syezmsnavAuvesmInnansuiivuaausontsldlasldnganssumsitla-ia
wagmsnaeu lnaveuaenar uuuuwuniswiels msnaeu lvivessienie wagnis
] v
wnaeu lavesluniin il (Brazelton, 1984; Blackburn,1991; Blackburn & Loper,1992;
Hack,1992; Brazelton & Nugent, 1995)
v R A o a . I
1. szeenduanuIenauaiin (deep sleep or non-rapid eye movement sleep) 1ilu
d‘ a a = d‘ 9 A d‘a 1
szozimveamantaatinuaz hilinsmaeulvivesgnainieldnldonamitlaed  nuw
£y o o = A ' v '
urumsviielatazmsduvesiilaaduane Lilimsnaeu lnvesswmenaz lunidiedis

14
o Y 3
asle enidu e1msazde w1 wienszan luszawaniies (Blackburn & Loper,1992) lu
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dyl = a Y A 1 1 A = = o J
T2HLUINIGVDINITNIZUMTIAS VAT NNT OB UUFUAIUNANNITO UAZUNITTUATIEH
Y] 1 = 9 a = M 4 = A A
WALIIUDINBINIT 519NN lgeendauanad Un15radans Iuuds s Iadunyieluns
a a 9 A dgl = o o Ia 4 a = o
wiay Ia lamiudutazinsvasess luung Inasianosa ngaInou LANS Ina1liuanas i
g 4 I Y] ] oy o A g
THimsaanatiaedundinuanassemevesmsndaiiminiudy (Hodgson,1991)
Y] dy A @ [ a - . I
2. szeevavAunseviay luatin (active sleep or rapid eye movement sleep) tilu
d' [ = 4‘ 9 A d‘Q ]
srezimsnnaumuaimsmaeu Inivesgnameldnldenaintlaed uuuskumsmielanas
9 Y ] o = o Y 9 =\ A I (] 9
m3uveaiila liadvave Tasazanusowivmisniniesszimsnaon lnuilugieg adre
A = A Yy a3 9 Y] Qy = o Y
gnaau inmandeu nrvesvuvwazluwidwandes vduin gaihn gunsesmieu lu

Y
(% < 3w @ @ v @ a
mmmﬁ%mm%ﬁ]zmmﬁmuﬁm‘summammma’szmﬂ 5$ﬂ$ﬂﬁﬂﬁuﬁﬂﬁn\lﬁﬂ\lwu‘gﬂﬂﬂ'ﬁmﬂ

Y
= =

o 9 AY Yo :/l [ I Y o [ :Jl @ =
anwilu Joyan ldsuninaeansiuszgminu 1 luanunsesr duiuluszeznavauiadl
[ o J v =) 9 dyl = [ 4 =\ A
ANUFNRUTAVIVIUNTSoUS nazluszezlisrameazlinisdunsizgn llsauny
(Blackburn & Loper,1992)
' 3 § v g 4 § g Y
3. s2evdnedu (drowsy) iussezilasuannuaumiuaunsonwiunay mnee
d! (% d! d‘ A 9 9 =S af af A
HAAILINITATINAATIAYN @11)Te miTammin insdlaglanueadenarliun msnervay
v ) Y Y
HEAIDINT AU Hipo1lMamaou lrisemenaz luni sy Hmtheu vduthnuieass
9 o 1 <; @ 9 @ dy <
uuuuwumsmielatazmsduvearialy hiaduaue davazmaduyearidladunazisn lu
Y v Y
52021N15NIANTADUAUDIADAINTZAUT AL VIATINITNDINVLUAAIDINITHIANIA
(Brazelton & Nugent, 1995)
' . ke a I~
4. sveziuasy (quiet awake or alert) luszeziigvesmsnazidanie aniu
A A <3 I
Usgme manvzauladunadovnndinszqumsuouiu mslagunndessous awu wazd
! 4 Y v v o = Y aan 9
MIpouaueIro lUKHT MIguduidnenia uaz@oavesdgua lagnmsuanalfnsenlanel

v 9

1 yrj ] { Y] 1 o [ 1 =Y ]
nudaua Fiidureimsnansaiudeyanieg 188 manzdmsumsduasuiannms

A\

[ a

Ay Mu tazaailygiveansn (Brazelton & Nugent, 1995)
A 3 A . dy = a F) o
5. szezauaun (active awake or alert) szazimsnazlanyuzngaAnssundIony
A a B =1 3 Y 1 A A =\
srozAURoy uaanyuzyedannzianugnladulszmenosnitszezautReoy nazling
d' Y A 1 1 = o Q' 492/ U T
wasu v lunsh #sve 11031 mMsnevvzaadealudine msvelanuvuue
c; v ~ k2 v < 9
atueywe e1vlmslasunasvesdng nszezimsneralasuiluszezdea 11 syexil
Aa o @ L&Y

sauaziguadunsoilduiusnumsnld (Brazelton & Nugent, 1995)
. I { [ 4 ] ]
6. szozioln (crying) Wuszezimandedyaudemsuaasniiulinels wielu

Y A lay o Jdou A v A A Y ' ' A a A '
Gmqmmﬂgamwumumumaau Wiﬁ]ﬁ\‘lﬂi%iﬂﬂﬂ?ﬂiuﬁ?ﬂﬂ'lﬂ YU UUDY Y1 117D ]’lll’q"ll
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Yy Y A as.z‘ 9 1 A 9 dy
ﬂ"iﬂﬂﬁlﬁtﬂﬂlla‘ﬂﬁﬁ_l HIDUNATINITNDIVABINITAITUBIULHADITNNALLA Tuszozlinveg
a a A A Y I Y 1 =\ A an =\ A
1/]15ﬂ’f)ﬁ]ﬁ]g‘]_lﬂﬁuﬂﬁimﬂﬂﬂﬂ'lﬂﬂllﬂ S"I\‘lﬂWEJ‘JJﬂTHﬂa’ﬂuulﬁDNTﬂ arrenimsasuudag

msmele liminave ennuanmthiunseaudesiels (Brazelton & Nugent, 1995)

ad (1A w =) d' = \ Y d‘ a \ [
’Jﬁ‘l.]g_]‘]Jmufﬂ‘iﬁﬂ!!iN!!ﬁ%!ﬁﬂ@ﬂNNﬁﬂ@ﬂTﬁﬁﬁUﬂuﬂTﬁﬂ!ﬂﬂﬂﬂ‘uﬂ]‘ﬁ‘uﬂ

msninaneuimuadiulngdeadrsumssnuluresiviamsnusninadgdoog

A { < ' o ' '
Tudaunadongnldre nasainmasn 24 §2Tus wanuarennas 1wy vasa IWfieou
ua991n phototherapy vaea lWilianudou uasaineniouen (Gray, et al,1998) wazides

[ o g A Y 1 Y 1 Y a Y
ﬂﬂﬂl@ﬁQﬂﬂim‘1/]Nﬂ1iLLW‘VIEJG]N°”] ﬁ\‘llﬂﬂﬁ’E'JiJlfﬂiﬂﬁﬂf]clﬂl,ﬂ@ﬂ'ﬂlllﬂgﬂﬂﬂﬂ‘ﬂ'liﬂ

aa
v Yy < 4 A A < @
ﬂ']'55‘]J?Jﬂ"IHﬂWﬁ?J@QLWH“II@\‘W]"IiﬂGlHﬂiiﬂ Tl"liﬂﬁlglﬁuauﬂ"maﬂlﬁuWHQﬂTﬂiuNﬂQﬂ

A Y o s 1y o s o A 2 o q ¥ '
LN@@WEJﬂiiﬂﬂlﬂ 29 fT‘]Jﬂ"I‘H FNWNY) UDINTTENATTN AUIUAQNISITUUNVY ‘VlﬂVfLLfNﬁ’JN

U

1 =

] 9 1 Y KX a 9 2 Aa 1 Y] Y
Audngmelunagnld Jufamsnszduszuumsueuiuia diwadaewmuinis ludu
1 I A ~ Y 3 Aa I "y
A199 voamsnlunssn Aenisninaeasenuive laiwaniiionsuaia ludesniu uay
YY) A 1 a a Y] 1 1 J

Ysududmaunadonld duasuldinannugniuszninguuduazmsnluassa Hums
o ¢ v P £ a A £
Wansaadueald ngyy Iidulodszamunniu vazimayon Teavedlodszamunniu
=& 1 1 a A ~ 9 9
FacananolszansnmlumsBeuzveamsnnigni

minnaneus muadsumssnu luvesnuiadieninmsnusnina (NICU)
dvsegludunadoniiainaaeana Fszauudanely NICU v limidu feiehiinade
AMVEIN U Ariaves NICU gana aameimanasunias (Mirmiran &
Ariagno, 2000) uasa3nalu NICU wnnnviaealdl wihaieg Tan'lildanudou uazues
nnnTosd1ses IWisnu Tsnduaes (Fielder & Moseley , 2000) seautaelu NICU o
15zua 300-1,500 lux (Glass, 1990; Landry et al., 1985, cite in Glass ,1999) nmisntna
1 o Yo o A ] d? (Y ) ] 9 Y o
nousua Idsuuasluszauiannuivegiudwmisvesdonludos s1uiuvesnasa vl
Indusnauniian ganma uazanmeINeaIaINaaen 24 .

4 1 Y] a - . -

TNAUNINITUNNIUNITHIFoNIN (The American Academy of Pediatric, 1995)
nugihszauuasniiesnod s umulszuna 400-500 lux szavvesuasdszans 650 lux
~ o [ Y Y A [ = o [ o w
Meawod T U lumsdunae1nsnisn tag 1080 lux eawodmsumsmiaanms

@199 (Jack,2000,Shogan & Schumann,1993; Fielder &Moseley,2000) wasadadinn
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'l gsumuuuuuRUMIUIUTAY IHaReMIIAUIVEI99550 (circadian  rhythms)
mm"laiﬁuﬂamm%'ﬁwm azwganssu (Boo, et al. 2002 ; Graven, et al.,1992 81alu
4
Khan,  2003) uenviniienvriiarslnseasavesariiliinaniie retinopathy  of
prematurity Tumsn'ld (Glass et al. cite in Gray et al., 1998)
ad J o [V
uuanbsu uazunmsesau (Blackburn & Patterson, 19991) ldfnuinisia
na1iunanau (Cycled light) Tumsnifaneusivua wudimsniiegludunadond
[ 9 1 B @ A v Y v A Y ] = 1Y
seauuaatiosluginilavesin oasimaduvesiilasazmsnaeu lnitles wwdeany
4 1 (9 a
Tyunu tazwesuuuid (Shogan tag Schumann ,1993) 13y INave LaRTEAUDONTIIY
Tudealumsninaneuivua Fawudn seaveendian (Oxygen saturation) anauioues
1 A 4 I 1 1 @ 4 a 1
A9 TU1A 50 lux 1T 1000 lux ueeaIeazlinanen1zrduAuYeImMsnRaneu
o [ ~ Y - - A v KR
Mriua seAuLdINtosIzanszey Active rapid eye movement uaginuszezviavanlu

mInmaneusMuAIYATIS 35-36 F1lai (Haith , 1983 cite in Glass 1999)

U

mAFRRTIMsaauasiiinaden NzdAlMsNRane UM YUA

wuuY tazAe (Mann et al., 1986) ANYINAUDINITIANAITUNAIAUADNITUB
w&u mrldnhuuagihminlumsnfadeusvua smsanelumsnfRaous e
91gATTAtieendn 368 d1uau 41510 wiiailunguaiuau 21 510 ngunaaes 20 518

Y

) [ a 1 (Y] 1 1 Y { 1
Wmdnusmne 1.02 - 2.43kg. 01951919 1-63 31 nquadugued luvieanliuadaing

= 9 9

Y H
AaDAAT LEININININUANAINNGUDN uazﬁJ@‘lW thﬁﬂLﬁﬂ\i%Wﬂ%‘ﬂﬁl URIMHIN VAT U1TA1

]

A [

uazg A IBeuAnoAIaT NguNAaoIag ludeesndanalsiunanau sanainaleiuly
%291721 7.00-19.00 1. dauadeumilounguaiuau dunainaleausaaal 19.00-7.00
u. dalddanudunasanasszana 1 lumen/m® Tagazdlasimniniiais Uald andeslae
tadng W mihd uazanvzyanedoan Tuiinnavdy au msgauy Tugieneusivmiie
o 4 o 4 a [ J I %
nautu WeegasuRIua 1e1ga3e (CRA) 6 uag 12 dlai werwasziudiuiinlu
A ' A 'y Y 9y Agd v Y Yo =
yarznmsnad lulsaneuia iwemsnaginunsaazdminngiosuinuazitlugiiunn wa
MIANYINY I mmg%’mammﬁluﬁ’mmuqmﬂﬁzmm 200 lumen/m? (200 lux.) aaea 24
9 Y Ao @ A = 2 =
. ANuduvoadluiosndanaeiunanauanasne 1 lumen/m® (1 lux.) uazides
Qﬂjl 1 = 1 U d’ d‘ | :j v
Uszana 10 dB msnsisaeenguludianuuanaeiuluGosergnaiieglsaneinia iwin
4 k4 9 1
HAZATOUASTIVOININITNNITeINgY liuana1snunluiFoso1gu1sa1 @01 Iw $1uau
yanaluaseuni anuznedeny msnlungunanes (Fanaviunaisdiu) dnadinaau

(Awake) Hioannguarungy (eglundsaiaasanal) mveurauvesmsnszuoulunm
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F4 [ E4
nargiudosnazuouuniulusienainaduioniguindiuTagn1snnguaIUnuIZ LD
na1eiu 5.3 ¥y wonlunainawau 8.6  wu. daumsnlunguiiianaiviunaauszuou
na19iu 6.5 3. uazueulugienardu 9.6 vu. msnlunquildanarsiunatsanldnarlu

Y v 9 v
msgauudos uaziihminiiuiuninguiedlundsainsmasana

MmsyUsziiiu minuaz D/IC | o1gasufvua | 019 6 dilad 01y 12 dilai
C E C E C E C E
Naeu 4.5 4.5 8.5 7 9 7 10 8
Naueu 9.7-9.9 | 9.5-10 | 7.5-8 8-9 [6.8-84| 89 | 53-86 | 6.5-9.6
AMSAAUL 3.4 3.2 4.2 3.3 4.3 3.1 4 3
ﬁ'm}ﬂ 2 21 | 27 | 28 3 |36 44 4.9

WeNTU tazaaz (Mirmirin et al., 2003) AnIHANTIANAIIIUAANAULALATIA
HANAA081UR81A02993MT TV Na1 T unanAuLaziauInsnsnanlumsninanou
o o = a 1 ) d' = A A
Amuaiimsanu lumsifaneusivua 1lulinnznninsuins viseasenlulnsa

=y (% = A A a dy 1 o 1 9 [
neInanfAsveszdu 3 130 4 B30l nzaare luI19Me 119U 40 319 MINGUUINGY

a @ 1 Y] Y] A 4
AAN (UTNUAE) 21 518 HaznquAIUaY (Iana1esiunanau) 19 518 91gassnilszunm

[ 4 g’ Y] a (% [ a ~ Y]

28-32 dawi vimiinusana Uszuna 751-2,280 niu sausnanianuadinasanalli
[ 9 v A 9 9 9 [ (Y A A
JEAVUAINDENI 20 lux. ABIZAqUGoUAIERIAgY NMIIANAIITUNaNAY Tagainaleny
$2917a1 19.00-7.00u. 9zAqudoD a1 IuFIwIa1 7.00-19.00 u. wziihiagudevosn
Walvl (awaddszanm 300 lux.) dannaz Tanausnudsyzvesnsn uaziziaseay

a

) v @ o X o ] A
ﬂ”JTJJL‘llMﬂl@ﬂllﬁ'ﬂuﬁ@ﬁﬂl‘lﬂﬁ$‘VN%1°HL!"IEJI§‘]J38J IAYUNHUNIY (ﬁ]%clﬁlf rectal probe) 1901Y

QU

v K

@ L4 o 1 4 < @ a
36 dai 019 1180w uaz 3oy lasdaaoitiouilunal 3 Ju 14ndesialotuiinusinm
= [ 1 a A Y A =
Asvzuazodvrzaiunuvesmsn lasdszidumsnaeu lvivesgna Tuwi Asvzuaziie
Usziiunmezrduauveaminauiasgiuae Quiet sleep Ao vauavelaeaiueaue lall
4‘ . A [ 4‘ Y [
m3aden lnivesgnar Active sleep Ao raumaasauadeu Inaliun wiheu msvduves
"o A A 4 ¥ Y
puu uazviele luaduawe wakefulness Ao aua msnaou lviveanaua uaziosld
v =R o yd'd d‘ 9 [ =2 1 a
M31uNNIEi TAgANNAMNFEIMYAIUMIUBURAVYDINITN HANMIANEINYI MINAA
noutrualungunane (Tana1siunanau) uazngualuan (UsNUTa) lszoy Active

%

=) - dg’ 1 = o w 1 ]
sleep anad waziiszez Quiet sleep MnYuosNITsdIAY IULAAZHI901Y (0.0002) 199TNT




AUATUN WDV NUNIUIITTUNITTY/ 16

(%

9 [ A o [ [ a ~ [ 4
VFNATUNANAY HazMIRAIMIHAUYRIMSN (aninguuginme) #t 36 dila, 1
A A = ] 1 A v o @ aa v A 1~ = [ ~
o, 3ifou InnuuanavedeiivediAgyneana (p<0.05) uaiplSoufisusznitemsni
lasumstanasiunanauiumsnieglunasddinaoanal mssuinatsiunarsau il

A2 o % a

1 Y] 1 ) a d! (Y] Q' 9 d‘ [N [}
ANUUANA NN U NUUITIAYNNTDA (P = .54 )“]f\i’f)?fﬂll"ﬁ]"lﬂﬂﬁ%ﬂﬁ\il!?ﬂa’ﬂll‘ﬂllh@ﬂﬂﬂu

YINN

slAa nazaaz (Rivkees et al.,2004) Anwwaveudinenzravaulumsnia
1 o A s Y ' [ ? Aa A @ Y a A
AeuiMua NUeIgAIsANeYNI 32 dila nlemsasn Tasmsnvzgnialvedluusnun
= o o @ 1 Y Aa @ o A Y
uANUAaINaAa 11U 29 AU tazdamsneg lurieanlnsIananiunaa (a1
$241981 7.00-19.00 1. naAuFI9Ia1 19.00-07.00 1) 1149 33 AU AamugmsHauau
9 v v 9
YDIMINAWAYNAALAD N IIUNTZNT 1 1HoUNAIT I AnmuFaimiindaz iasou
=S a'.l A Y o 1 1 1 a d'd o A 9
ATHZAUNIZIN 6 1ADU (MAIINIINUIY) NGUAILANIZEE IUUTUNNANVATIND GoUNIIN
k2 9 Aa = [ oA [ Y] A A
wQnAgUAlEMNTANUNUIEAULAdanadlszina 1-5 lux. nguignianaaiunalaune
naNa1iuganal  7.00-19.00u. v¢ lungudeumsn uazidla vl uanainarsdugianal
19.00-7.00 u. vzagudeumsnuazlal Usziiiumandoulnalasldinioq Actiwatches
- - a 9 9 A A o a Zo 3
(Minimitler) Msusnademniegmsmasu Inaves gross moter 1Hu AT IZHIIUIUATS
d' 1 [ a 4‘ ] (% = =
Yoamsiaaou Iniaeiu uazilsziumsnaou nrlugiunainarsiunasdu wansany
wuN anuduvenaslungualugu (Msneglunasadinaoanal) Frananarsiulszuim
25-32 lux. naneau 10-20 lux. anuduvendslungunaass (msnogluiesidanalaiu
AAAY AN U5z 210-270 lux.  na1edau 10-20 lux. miﬂﬁagﬂmmmé’a
a o o =) A 9 ' oA a ]
aaeAnAIMINAIMIMIUoUHAUIIN tazlimsmdeu Tnadeeniinguiedludunadon

Y
AANIUAANAR(ATI / TU) AIA1319

FI91701 nauAIVAN (g luaaadng) nQUNAADY

(og ludtosndanarsiunaisiu

10 Funouswmie 625+ 64 698 + 54

. . 1975 + 125 1054 + 89
1-10 vined vy 008 + 162 1337 + 155
11-20 1348 + 232 1884 + 134

21-30




o a

UNAINGIAY WMINGIRINHTAD NeLy. (MINeNNQn) / 17

wSeumeumsmaeu i lugiaial na1adunaleny (7.00-19.00 4. uag 19.00-7.00 u.)
mandou v lunananiunaavsesmsnlunguaiuguazdunaenuANISATINg
zﬂ' ] [y ] A 1 1 1 ] A v o [ an
waou I luganainaniuezunniinasau 7 % ua hinanaedeiidedagneana lu

1 % 4‘ 1 - 1 A 1 ] 1 1 =
nguNAavIdAsIMIAdou v lugianainaniuwnninalau 25% ua liuana19ed19il

Todrayneana tazwumsnidalieglunanarsiunanfiveziidasimsmaeu lvaun

téj 1 d' 1 d‘ U
ﬂll!ﬂ’J”I‘VIﬁﬂ‘VlﬂgﬂlW]ﬁﬁ’J

9150 1W uazAme (Ariagno,  1997) Anwiwanisdallsunsy NICDAP  (The
neonatal Individualized developmental care Program) lumsninanaumvuanouuy
HHUMTHALAY WOANTIY uaziamsvesaueslumsnmnanouiivua finmsanmlu

a ' o o { g‘ o v [ 4 o 4
msnmaneuiuaiuiu 35 519 ATimindeenit 1,250 n5u 919A330 (GA) 30 dilav
1HnTestenelanielu 3 wu. usninauaz lduuiunii 24 su. gudinguildnisweua
awlnd uaznguildmaneruianmlldsunsy NIDCAP fe 1) sadunadonlaoaauds

a 1 <3 . [ 1 1
nazidesluveenuiadile I4nqudon wazi@esuowan (Cribs) 2) sanimsnliuenlum

9 9 Y v 1 a 9 dy 1 A ya

flex nagdiuinnsdonsoudimsn duasuanuaugavednamile 3) duasulidaimnisa
dudamsnvuziniaoms 4) duasumseliuauesganeauganedu file (gasping)
uazmiga (sucking) 5) quali Idsuuw 6) Idannsarlidiusmlumaquamsn wuiims
MauUeINMINi Iasun1sneru1auuy NIDCAP JuiinmsueunauIasld Motility
Monitoring System (MMS) :&sazilsziivnnmsnaou lvaazanyaemsieladaas
Huiinnn 24 wu. szeznarlurie Active Sleep, Quiet Sleep wuaz  Active-Quiet

.. 0 < s ¢ & o

transitional vzMuImeenuuiulesgudveTazAIUIUTIHYA TumsTunnmsuou
o o R N Y o 7 . A
NALYDIMINIZTUNNTNUULNITND1GATTA 1A 36 d1lai (postconception age) aziilo
919939 3 1Aou (corrected  age)  wpAnIIMUAYMITHAIMIVEIFURINL IFuDLT2ITu
. - 4 ~ I o e
Neurobehairal Assessment of Prefermin infant (NAPI) iifomsniiogassn 36 diav
. 4 ~ I o 7
(postconception age) 1% APIB omsniiogassn 42 dilem wazly Bayley scales of
infant Development (BSLD) M101g953 4,12 uaz 24 @ou wamsanyimua1 mindi 145
= v =K a‘ d? U da'
MIng1uIanyy NIDCAP  4sggemvauantnuyy sgemIivauauannd 3esiia1uou
b4 v b
vauluranainandueniu tagszuumssuinaiunalauazmnIuedwiiedinynig
aa 4 [ o = a A & Y I 1w
a0a yz01gnI3n 30 d1a1audee1gee 3 hou Faaad AU NNAUINITYRINTUDY

o I
vautunay191nnIsweuauuy NIDCAP
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=

LN

@ I a o a o a zg '

Wams laguvesmsnusnifaasuivuauazms ninaneuiMuanatuvuzog Ty

4 4 4 ) ¢ o {d o a g

AssAUIAN Wevgassnlszan 20 dla ofurzineanumsldou Ae Taseadreydulu
@ 4 2 yya oA ¢ o ¢ o A4 o Yo a
Wannauauyseitazisy ldaudsaiiongassn 26 dilani edwizifernums ldauaziinn

¢ £ A s o ¢ Ya o A o A
auyselnnTulionlgasss 30 dilav wazszuvilszammslagudaimswannaeriio
wnsziee1y 3 1 (James, 1998) m3inlunssd litivaua ldtwdesed1u@enaannioiog

= = A A Y A v o Y v dy A A [ 2
‘wmmmaaummmaﬁﬂugmmﬂmmﬂwmmmEmﬂamLuamﬂmﬂumiaamaﬂﬂﬂamww

]
A o v 1

Y @ 1 g a a a
Tuanvauzveansdedld maduvesilwdiludnsequididydenisnsaauTanas
[ d' [ Ya d‘ A A d' d' 1 9 d' ] 1
WalnsneInums lagu iesnnlideaazmsmdou Inandoudensiuiuen Wy

J A = A ' J = ' @ Ad o J
msnlunssnery 7 weulimanaoulisumensudussaedosve (Fuaild ansnid,
2542)

v o =S a 1 o d? "o A =S =
AanuasalumssudadsamsnnaneufmuuaYuegNUANUDUBUTIINNIED
@ A A = <3| 1A = a 3 A o
snsimandou Tnivesndudsuilusouas v msnusninanazdniianuannsalumssy
Hudesgauada luamunsonenanuduveudos aAnud wazsszoznarld (James, 1998)
9 =l - . =\ 1 v 3 a = ] o =l Jd
ANUIUNVBUALY (intensity) Imilgiauadiua VONAITLAUANVAWWBUTLINYHE 1789
{ 4 2= 1 a 09/’ 1 a o a
nuyudlaguiinnudusznin 0-120 diua ideadinnudugenua 90 wdua szt lding
o 1 v o o 4 s 4 o Y ya
suasreaemssuils szavanuduveudssimsnlunsinergnssn 28-34 dilaid ldoudo
Uszuw 40 dwa uazmsnusniadso lagudesiszauanuduveudes 20 agiua
(Young, 1996)
=1 ~ ya ~ 1 4 3 o I = [ Y o
dosimian ldguvmziogluassnuisaniv dneziudoasdainiznmsduvesinle
= [l 2 = a £ = A =
11591 1@TTVUMITE080IMI5V0INITA1 1T Tnadeuvedlara Fuiludssniinaud
Awaziuuoa (Stanley et al., 1992) Fwanannndoaluresnuiadiheminmsnusnina
{ o { o 3| { @ a J o
Milwdeage Awdd waziilwFeanianudege (Thomas, 1989) msninaneuiuaz
a v oA A o = A 1 = Y A a J [ =
INFRY AV BINAINININEABIVDUATDIFITN8 10 1HB9509VDAUATDINDTNOT FEAVVOUTEY
Y
TuneeAadiheminmsnusniia Ao 45-85 diua D19A5019gRe 100 adia (Gray,
1998)  Fawaveudosdemsnanouimuanui desiasninullaznszduszun

dszamdudavesmsninaneuiruai l¥inaanunasea (Becker, Grunwald, Mooman,
& Stuhr, 1993)
idoaniiszaunnuaagand 60 mdavzinliainnududiveseoendioulusiane

uazﬂ'wmmgéﬂju%’umaaaaﬂc}?muGLumzumﬁaamm ﬁﬂ?iﬁﬂ%ﬂﬁ?%ﬂﬂlé’}uta@ﬂ Auau U

A A 2 g Ao q Ya A Y o v o R {
nz TnandswzmuvuumvanimldinoasonluInseauedld dasimaduvearirlounnau

q
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a { o o 4 Y] a 4
arnlasunilas Tmsvasses luuwnvu Tmslewdsauunnuly Tmsalasuulasns
[ [ 9 = A Ay o 1
Mauvesnszmzestazd 14 taziimsnldsunasvesszuugiguiuvesine (Gray
et al., 1998; Zahr & de Traversay, 1995) uazdsinanoszuulseamadurialagnun

~ 1 A vy A A = 9 Ao a A Y] 1 a a [
“I/nﬁﬂVI’E)E‘ﬂuﬁ\iLL'Jﬂa’E]Nﬂlﬁﬂ\i11ﬂ'JTNHJ?J@;N?YNMﬂﬁﬂlﬁgﬂlﬁﬂﬂﬂ\nﬂﬂﬂ’n 93 % annoN

v

v 9

I o [ o Y A Ao Y A <& A = A (]
Wunar 4 ¥ lusdeTuszin vasnasniuinsuIMsduveInaudssNiIuINEdIuNa1
Y v @ v Y o a 1< o ' A =
Wiﬂﬂﬁdﬁ@iyﬂﬂ&ﬂﬁiﬂgN”Iuiﬁm‘ﬂigﬁ”l‘ﬂ“1‘]JENleJ@QLﬂ@]mi‘]J”Imi]‘]JLng]ﬂTl”la18ﬂ61!1/]i]$1l

[ ] = 1 [ Yy o Y = Ya -

wmmmsamqauuﬁmmamawmmmims”lﬂﬂuuazmﬂwqaujmami"lﬂfm (hearing  loss)
Uwadan a3 UM NAYININ vagilymdunmlunaisent (Thomas, 1989).
4 1 1 { Y] [ a ] 1
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EXTENDED SUMMARY

Background and Rationale of the Study

At present, the advancement of medical profession and public health results in
a decrease in infant illness, substandard weight, and premature birth (Bowden,
Greenberg, & Donaldson, 2000). O’Shea, Klinepeter, Goldstein, Jackson, and Dillard
(1997) investigated the survival rates of premature infants every ten years with a
gestational age ranging from 22 to 31 weeks and birth weight between 501 and 800
grams in 1974, 1984, and 1994 and reported that the survival rates were 20%, 30%,
and 59%, respectively. In Thailand, there was no record on survival rates of premature
infants. However, according to the statistics of the Department of Health, premature
infants with birth weight lower than 2,500 grams accounted for 8.9%, 8.9%, 8.5%,
8.7%, and 9.3%, of live births between 2002 and 2006, respectively (Ministry of
Public Health, 2006). Thus, it can be seen that the percentage of premature births
tends to increase. In the United States, it has been found that the premature infants
who are treated after birth in an intensive care unit and at a nursery would have a high
rate to survival. However, about 40% of these premature infants will face with a
variety of abnormality, deformation, and delayed development, such as blindness,
mental retardation, etc. When they are in the preschool and school ages, they would
experience the abnormality of the nervous system, lack of communication and learning

skills, and impaired hand-eye coordination and motor development (Sainal, Szatmari,
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Rosenbaum, Campbell, & King, 1990; Teplin, Burchinal, Martin, Humphry, &
Kraybill, 1991; Veen et al., 1991). In Thailand, there is no report on a study which
follows different developmental areas of premature infants.

Premature infants are considered having high health risks because they spend
less time in the womb, so organ development is not fully complete. This can
adversely affect major bodily systems such as respiratory system, gastrointestinal
system, blood circulatory system, kidney function, and immune system (Blackburn,
1998). The intrauterine environment is recognized as the optimal environment for fast
growth and development of the fetus. Thus, when these infants were born
prematurely, they need to be treated in a neonatal intensive care unit which is a
completely different environment from their mother’s womb. In other words, birth
represents an obligatory change of environment (Blackburn & Loper, 1992;
Blackburn, 1998; Gardner & Lubchenco, 1998). Such change of environment may
become a stressor which affects different body functions and development of the
central nervous system of premature infants.

The sleep-wake cycle in premature infants is very important. It has been found
that during the period of deep sleep, the body of premature infants expends oxygen at
a very low level and the metabolism is very active to assist cell growth. During sleep,
there is an increase in secretion of several essential hormones such as serotonin, which
in turn, stimulates secretion of the growth hormone. In addition, during deep sleep,
the secretion of glucocorticoid hormone, glucagon hormone, and catecholamime
hormone will decrease, hence a restoration of energy and weight gain (Fosters,
Hunsberger, & Anderson, 1989; Hodgson, 1991).

Premature infants have to experience inappropriate environment. The bright
lights disturb sleep state and the circadian rhythm, and they affect physiological and
behavioral balance (Boo, et al., 2002; Graven et al., 1992 cited in Khan, 2003). In
addition, the extremely light may destroy the ophthalm structure which can cause
damage to the retinopathy of premature infants (Glass et al., cited in Gray et al., 1998).
Moreover, the loud volume of sound that exceeds 60 decibels affects premature
infants’ physiological changes (Blackburn, 1995). High sound wave causes cochlea
problems, which may result in loss of hearing. Besides, when sleep is disturbed,

premature infants may experience loss of energy, making them weak and irritable, and
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leading to low blood oxygen, high intraventricular pressure, hypertension,
brachycardia, all of these can have an impact on their behaviors when they become
full-grown adults (Blackburn, 1998; Khan, 2000). Therefore, appropriate
environmental management can not only protect premature infants from the risks but
also encourage infant development. This is because it helps reduce their stress and
enables them to sleep longer, thus making restoring balance of different body systems
and storing energy needed for development and growth (Khan, 2003). For this reason,
environmental management, especially reduction in light and sound, should be done to

promote sleep in premature infants.

Objective of the Study
The aim of the present systematic review was to analyze and synthesize the
existing literature and research on the effects of a reduction of light and noise on the

sleep-awake state in preterm infants.

Methods

This systematic review was an analysis and synthesis of existing research
related to the effects of a reduction of light and noise on the sleep-awake state in
preterm infants. It consisted of five steps as follows:

1. Formulating questions and determining the keywords for search of
research related to the effects of light and noise on the sleep-awake state of preterm
infants.

2. Searching for related research on the effects of a reduction of light and
noise on the sleep-wake state of preterm infants using textbooks, theses, dissertations,
and nursing journals published in Thailand and abroad between 1990 and 2007. The
electronic databases used in the search included CINAHL, PubMed, Cochrane, and
Ovid. The keywords used in the search were “light and sleep and preterm infants,”

“light and sleep and developmental care,” “noise and sleep and preterm infants,” and
“noise and sleep and developmental care.”

3. As regards selection of data to be used in the systematic review, the
abstract of related research on the effects of reduction in light and sound on the sleep-

wake cycle of preterm infants one by one. After that, the research titles were used in
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the search for full texts from the Internet and academic journals published in Thailand
and abroad, as well as the unpublished master’s theses.

In the case that the full text of the research could not be located, or the research
was published in a journal that was not subscribed in Thailand, the research would be
discarded. The search covered research reports published in either Thai or English
between 1990 and 2007, during which researchers had begun to pay more attention to
the effects of light and sound on the sleep-wake cycle of preterm infants. Finally, a
total of seven research reports were obtained. Of these, five were published abroad.
However, it is worth noting that one research study which was published in 1986 was
included in the present study. This is because this study was referred to by a number
of studies, and its findings were reliable and credible and could be related to
subsequent studies. There were also two master’s theses selected in this systematic
review.

As regards quality of the scientific evidence, the criteria recommended by The
Royal College of Physicians of Thailand (B.E. 2544) were adopted. According to the
criteria, the quality of evidence was divided into four levels as follows: Level A
involved a meta-analysis of randomized controlled trial (RCT) or single research
which was a randomized controlled trial; Level B included a meta-analysis of at least
one research study which was a randomized controlled trial, quasi-experimental
research, or quasi-experimental research without randomized controlled trial; Level C
covered evidence from comparative research, correlational research, or other forms of
descriptive research; and Level D was evidence derived form a consensus of experts or
specialists, textbooks, and academic documents.

4. The research data were analyzed and synthesized using the utilization
criteria proposed by Polit and Hungler (2001) as follows: 1) clinical relevance, 2)
scientific merit, and 3) implementation potential.

Finally, there were altogether seven research studies which were selected for
this study. Of these, four were categorized as evidence Level A, three were

categorized as evidence Level B, as detailed in Tables 1 and 2 below.
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Table 1: The research related to the effects of light on the sleep-wake state in

preterm infants

Author/Year Title Level of
Research
1 .Mann, Haddow, - Effect of night and day on preterm infant A
Stokes, Goodley & Rutter in a newborn nursery : randomized trial
(1986)
2. Mirmirin, Baldwin & - Circadian and sleep development in A
Ariagno (2003) preterm infant occurs independently from
the influences of environment lighting

3. Rivkees, Mayes, - Rest-activity patterns of premature infants A

Jacobs & Gross (2004) are regulated by cycled lighting

4. Ariagno, Thoman, - Developmental care dose not alter sleep A
Boeddiker, Kugener, and development of premature infant

Constantinou, Mirmiran

& Baldwin (1997)

Table 2: The research related to the effects of noise on the sleep-awake state in

preterm infants

Author/Year Title Level of
Research
1. Zahr & - Premature infant responses to noise B

de Traversay (1995) reduction by earmuffs: effect on behavioral

and physiologic measures

2. Panita Nakklinkul - Effect of quiet hour provision on sleep B
(B.E. 2546) period of premature infants

3. Sakuntala - Effect of quiet time implementation on B
Sudsaneha (2005) sleep-wake state of premature infants in the

neonatal intensive care unit
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Results

The analysis and synthesis of the research evidence illustrated in Tables 1 and
2 led to a conclusion on the effects of light and noise on the sleep-wake state of
preterm infants in the NICU as follows:

1. Reduction of light: This could be done by using an incubator cover or a
crib cover (light approximately 0-25 lux.), turning off the light, using the drapes or
curtains to cover the windows, and using cycled light (Mann, Haddow, Stokes,
Goodley, & Rutter, 1986; Mirmirin, Baldwin & Ariagno, 2003; Rivkees, Mayes,
Jacobs, & Gross, 2004). There was one study in which the preterm infants in the
control group were continuously exposed to dim light. This study showed that the
premature infants had less activity in such condition (Rivkees, Mayes, Jacobs, &
Gross, 2004).

2. Reduction of noise: There were two research studies which implemented
quiet hours (Panita Nakklinkul,B.E. 2546; Sakuntala Sudsaneha, 2005). In doing so,
using earmuffs, the noise level was controlled not to exceed 58 dB; there were quiet
hours for preterm infants lasting at least two hours per day or per shift; healthcare staff
were told to talk to one another in a low voice and away from the preterm infants;
healthcare staff avoided making loud noises; the volume of monitor alarms was turned
down; the telephone ring was switched to a flashing light mode; pediatricians avoided
rounding at this period; staff from pharmacy, laboratory, physiotherapy, and
radiography departments were informed about the quiet period and were requested not
to visit the unit during that time, and the sign “‘Quiet Hours’ was placed at the entrance
of the NICU. They study findings revealed that preterm infants’ heart rate, blood
pressure, and oxygen saturation remained unchanged and they had decreased
movement (Slevin, Farrington, Dufy, Daly, & Murphy, 2000). It was also found that
the preterm infants’ deep sleep period lasted longer during the quiet hours (Panita

Nakklinkul,B.E. 2546; Sakuntala Sudsaneha, 2005). According to the findings,

reduction of light and sound made preterm infants sleep longer and deeper.
These activities could be implemented by nurses to promote not only sleep
quality but also longer sleep periods of preterm infants to ensure their appropriate

developments.
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Discussion of Findings

In the present systematic review of the effects of light and noise on the sleep-
awake state in preterm infants, there were altogether seven research studies that were
selected. The findings of these seven research studies were in congruence with the
previously specified research objectives. The study samples were recruited by means
of purposive sampling, and the inclusion criteria were in compliance with the research
objectives. The data collection was carried out with attention paid to protection of the
rights of human subjects, and the validity of research findings was ensured through
careful use of statistical formulas including t-test, X? test, ANCOVA, frequency, and
means of the sleep-wake cycle of preterm infants which clearly reflected the sleep-
wake cycle of preterm infants. As regards research design, four out of seven studies
were randomized controlled trials (RCT), which were considered having the most
merits (Fongkum Diloksakulchai, B.E. 2547), accounting for 57.14% of the selected
studies. For this reason, the present systematic review of research was considered
having reliability to a great extent.

It is noteworthy that there is no one specific method in reducing light and
sound in preterm infants. The systematic review of research has revealed that there are
a number of methods used alone or in a combination by nurses to reduce light and
sound such as turning off the lights and closing the curtains, switching off the lights
and covering the incubator, using all methods to reduce the sound, or covering the
incubator together with specifying quiet hours to simultaneously reduce both sound
and light. However, there is no comparison of which method to reduce light and
sound is more effective than others, nor there is a definite conclusion on which method
should be used over the others. For these reasons, nurses should select methods to
reduce light and sound that most suit their situation to maximize the benefits for
preterm infants.

Promotion of sleep in preterm infants by reducing light and sound in the NICU
is not widely implemented because nurses and healthcare professionals are used to
working in a constantly bright environment so as to minimize caring errors and to
ensure round-the-clock wakefulness of staff members. Besides, there are certain
difficulties in implementing different methods to reduce noise and light in the NICU

due to various reasons resulting from 1) knowledge or lack of knowledge of healthcare
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staff members, 2) preterm infants’ responses, and 3) support from the administrators
who have individual policies and vision on promotion of sleep in preterm infants
(McGrath, 2007). To successfully reduce light and noise in the NICU, cooperation
from all involved parties is needed so that methods to reduce noise and light is
routinely integrated into routine nursing care. In addition, the methods to reduce light
and noise need to be adjusted to suit the context of each hospital, and nurses and other
healthcare members need to be equipped with knowledge and awareness of the effects

of environment on developments of preterm infants.

Limitations of the Study

As regards the limitations of this study, most of the research studies on the
effects of reduction of light and noise on the sleep-wake cycle to promote development
of preterm infants were conducted abroad, and sometimes they were published in
languages other than English. Thus, the data could not be accessed. In addition, a full
text of some research reports or academic documents was inaccessible, and the data
extracted only from the abstracts available were not sufficient for use in the systematic
review, so they were excluded from the study. As such, there were a small number of

research studies that could be utilized in the present systematic review.

Conclusion

Sleep is particularly important for preterm infants because the brain
development is very active during sleep, hence an increase in secretion of several
essential hormones, such as melatonin, growth hormone, dehydoepiandrosterone, and
sex hormone, all of which are produced during a period of deep sleep. Therefore, the
sleep pattern and condition of preterm infants in the NICU have raised a question
regarding its duration and quality (McGrath, 2007). This is because the NICU has a
bright light and a high volume of noise around the clock, and medical team members
are constantly working in the NICU. Such highly technical environment disrupts the
sleep-awake cycle that preterm infants require for normal growth and development.
There are a number of research studies on nursing intervention implemented in the
NICU to promote duration and quality of sleep of preterm infants. The objective of

this study was to review, analyze, and synthesize research studies on the effects of a
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reduction of light and noise on the sleep-awake state in preterm infants. The findings
of this study were derived from a search of textbooks, theses, dissertations, and
nursing journals published in Thailand and abroad between 1990 and 2007 using the
electronic databases including CINAHL, PubMed, Cochrane, and Ovid. The
keywords used in the search were “light and sleep and preterm infants,” *light and
sleep and developmental care,” “noise and sleep and preterm infants,” and “noise and
sleep and developmental care.”

The result of this systematic review of research related to the effects of a
reduction in light and noise to promote sleep in preterm infants was a conclusion on
methods that could be utilized to reduce light and noise in the NICU. As for reduction
of light, a cover could be used with an incubator or a crib, the light could be turned
off, a drape or curtain could be used to cover the windows, and dim light could be
used in the NICU (Mann, Haddow, Stokes, Goodley, & Rutter, 1986; Majid, Roger, &
Ronald, 2003; Rivkees, Mayes, Jacobs, & Gross, 2004). With regard to noise
reduction to promote sleep in preterm infants, the following methods could be used:
the earmuff, the noise level was controlled not to exceed 58 dB; there were quiet
hours for preterm infants lasting at least one to two hours per shift; healthcare staff
were told to talk to one another in a low voice and away from the preterm infants;
healthcare staff avoided making loud noises; the volume of monitor alarms was turned
down; the telephone ring was switched to a flashing light mode; pediatricians avoided
rounding at this period; staff from pharmacy, laboratory, physiotherapy, and
radiography departments were informed about the quiet period and were requested not

to visit the unit during that time, and the sign “‘Quiet Hours” was placed at the entrance

of the NICU (Zahr & de Traversay ,1995; Panita Nakklinkul,B.E, 2546; Sakuntala

Sudsaneha, 2005).
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Recommendations

1. The findings this systematic review could be used as a guideline in
developing a clinical nursing practice guideline to promote quality of care provided to
preterm infants in the NICU.

2. Healthcare team members should be equipped with knowledge and
awareness of the effects of light and noise on the sleep-wake state of preterm infants.
They should also be stimulated and encouraged to try to reduce light and sound when
offering care to preterm infants or when fulfilling their duties and responsibilities in
the NICU to help promote quality and deep sleep in preterm infants in the NICU.

3. The insightful information derived in the present systematic review of
research should be used as baseline data for further research studies on the effects of

reduction of light and sound on the sleep-wake state of preterm infants.
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