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Introduc● 011 Thё  heel-lancc(HLl rncthod fOr b100d cOllectiOn from thё  newbom
iS COntrOversial for thё  pain it causes.This is the arst randomized contrOned t五 al
on the m,nagement and reduction ofpain using the rnusic Of、 「ヽolfgang AmadeuS
MOZart(′′SO,ata K.448′′)in premature infants hospitali2ed in a neonatalintcnsive
CttrC unit(NICU):ThiS Study has cOmparOd nonphallllaco10gical techniques、

減th
standard pFOCedure for reducing pain during HL procedure.Methods:Thirty―

flve
premlture infants were enrolled′ cach for 3 HL procedures,Ofwhich each was ran―
domizedto 1 0fthe3studyallls AlllswerethenCompattdintell18ofthePremature

lnfant Pain Pr9flle(PIPP)Changes by analysis of variancc(ANOVA).Results:one

hundred ive HL procedures were availableゃ r analysis(35 standard procё dure′
35 music′ 35 gluco,c).Median baselinc PIPP was 3′ and rnedian PIPP after the HL
procedure、″as 5.PIPP scale changc was+3 in the contr01 arln′ +l in the glucose
arrn′ +2 in the music arln(ρ = 008)II)iSCllSSiOn:BOth glЧ cose and lnusic were
safe and effective in lirniting pain increaseヽへ′hen compared to standard procedure
in HL procedures in pretenn infants.

KeywOrds:pain,musici glucose,infant premature
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hc hecl― lance(HL)rnethOd fOr blood collection from the newbom is contro―

versial for the pain it causes and an increased risk of skin lesions′ such as

bnlisingofthepuncturesite and innarnmatiOn strtanen′ Felhnan,Brorrmels′

&V五 nikka,2001).Venipuncture is preferred becausc it is less paini」 and lnore

cffective(LagO et al.′ 2009,Ⅳ10rrow′ Hidinger′ &ヽVilkinson― Faulk′ 2010)′ but HL iS

often the only viable option for a blood collection in the care of pretellllinfants_

Preterm infants have the capacity to feel pain at birth′ and this can have adverse

short― and long― ternl effects fronl pain(Fitzgerald′ 1991;JOhnstOn′ Fernandes,&

Campbell― Yeo′ 2011).The pain related、 ～
rith hecl lancing is closely associated llvlth

squcezing ofthe heel rather than breaking ofthe skin via the heel prick(L4orrOW

et al.′ 2010).Squcezing is itself a cause ofpointless pain(LagO ct al.′ 2009),Inore¨

over′ the development ofthe neⅣ ous system is extremely vulnerable to peripheral

lesions(Fitzgerald′ 1991).The existing guidelines for the management of pain in

ne、ャもorns(LagO et al.′ 2009,Spence ct al.′ 2010,Vani′ 2011)suggest several strate―

gies to reduce pain in this setting′ including environmental′ pharmacological′ and

nonpharmacological measures.

NONPHARNIACOLOGICALINTEI● 電NTIONS TO REDUCE
PAIN IN PRETE鳳 〔lNFANTS DURING IIEEL Lぶ CE

The use ofnonpharlnacologicaltechniques forpain control、 げaspoorin all European

countrics′ although it shovlred a routinc usc of paciners and sucrose solutions in

most European neonatalintensive careunits(NICUS)eXCeptin Spain and the United

Kingdomipositioning and、 waps are used primarilyin Scandinavia′ the Nethenands′

and Belgium.Procedures not sPcciflCally recornrnended by the guidelines are often

usedi for example′ warrning ofthe heel(often in Denmark and Spain)and the use

oflocal anesthetics(lidOCaine 2.50/O and prilocaine 2.5%)′ and eutectic rnixture of

local anestetics cream (in France and ltaly,Losacco et al.22011).SO′ despite the

tools provided by the scientiflc literaturef there are signiflcant differences in the

clinical practice ofvarious NICU′ the ability to prevent and treat neonatal pain has

nOtiFnprOVed along with the ability to recognize and rncasure it.

Focusing on nonpharrnacological measures,the use of oralsucrosc and non―

nutritive sucking(NNS)or human milk iS suggested or′ alternativel)り glucosc

usc(Lago et al.′ 2009;Okan,Coban′ Incc′ Yapici′ &L Can′ 2007).A/1ultiple doses

of glucose/sucrose(2 nlin irnmediately before and 2 rnin after the HL)appear

more effective than a single dosc(LagO ct al.′ 2009).NNS sCemsto have a syn―

ergistic effect with the sweet taste′ and it iS recommended 171t/heneVer possible

(LagO ct al.′ 2009).

THE USE OF NIIUSIc

Another nonpharinacologicalintervention used to reducepain in prematre infants

is listening to music.The human fetus can hear fron1 29 M′ ceks of gestation and

has the ab面 ty to understand and remember auditory stimuli already in the womb

σOhnStOn et al.′ 2011).AcCOrding to neurophysiological studies′ infants PcrCeive
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sirnple and repetitive sounds cOmposed ofindividual sounds(De Battistini′ 2011,
Rocchi′ 2007)and are tuned tO cOnsonant patterns′ melodic as well as harmonic′
and to metric rhythms lTrehub′ 2001).Live music can distractthe infant/child during

painful procedures and signiflcantly reduce pain and stress(Kemper&L Danhauer′

2005).A meta― analysis Ofnine randornized trials has sho、 、/n that music can have a
signiflcant clinical beneflt for preterrn infants in the NICUs(OISOn′ 1998,Standley7
2011)′ althOugh studics v√ith more rigorous approach could provide further conflr―

mation σohnStOn et al.′ 2011).The rnusic v√ orks by dccreasing the state ofarousal
and behavioral responsc(the facial expressiOns Ofpain)during painful procedures

(Cignacco et al.′ 2007).It haS becn proven that FnuSiC has positive cffects in the

long― ternl variables such as weight gain related to the reduction ofenergy usc atrest

and reduction in hospitalizatiOn(Ancora′ 2010).A study by Kemper and Danhaucr

(2005)′ who recognized that the music plays a vital role in all cultures and has a

direct or indirect role in the phb/si010〔
V and clinical symptoms′ notes that′ a■er

having becn carefully selected′ it can reduce stress and offers distraction from the

pain The resultis the improvement of clinical performance.

The music、νas in fact able to reduce the hcart rate,salivary cortisOl levels′

and the behavior of distress′ and to improve the oxygen saturation′ NNS′ and the
increase in body、veight by reducing the duration of hospitalization(Arnon′ 2011,
Arnon et al.′ 2006).The Same studics have exarnined the short― term effect ofmusic

(in parLiCular live music)therapy on variables such as heart rate′ respiratory rate′

blood pressure′ oxygenatiOn′ and pain behavioralstatus on preterrn infants(Arlllon′

2011;Anon etal.′ 2006).
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In

the 1990s′ some studies discussed(Chabris′  1999;ⅣIcLachlan′  1993,Rauscher′
ShaゃvL&q=1993,Steele et al.′ 1999)and Other used(Nantais`t schenenberg′ 1999;
Newman et al.′ 1995)the″SOnata in D Maior fOr nvO Pianos(K.448)″ bywOltang
Arnadeus Ⅳlozart and the relatively、へ′ell― knov,「n″九4ozart effect′ ′;in PartiCular′
one study shovlred that expOsure to ⅣIOzart′ s rnusic signiflcantly reduced energy
consumption at rest in stable preterm infants(Lubetzky ct al′ 2010).The MOzart
effect refers to an enhancement Of perforrnance or change in ncurophysiological

activity associated with listening to MOzart's musical auditow Stimulation(Valenti

et al.′ 2012).The Selection of music was based on studics that sho、 へ′ed the A/1ozart
effect efflcient in reducing stress′ pain′ depression′ and anxiety(da SilVa′ Cagao′

Silva′ Marques′ &Merey7 2013,Lubetzky ct al.′ 2010,Pignatta′ 2012).Thc infant
hospitalized in the NICU may be routinely expOsed to noise bet、

A′ecn 55 and 70 dB

(Arnon′ 2011)uptO a maximum Of75 dB(Gooding′ 2010)One study by Lubetzk3/
et al.(2010)haS tested the rnusic Of A/1ozart present on compact disc(cD)′ rnaking
listen iorn 65 to 70 dB′ according tO the American Academy of Pediatrics recom―

mendations′ M′hich notto exceed volume of 75 dB(Lubetzky ct al.′ 2010).
Strong evidence aboutthe type Ofmusic tO be used islacking,in fact′ the choicc
ofthe type ofrnusic vνras a difncultissuc in the design Phasc.several studies have

exanlined the effects Of different fOrrns of music including instrumental and vocal

music(Evans′ 2002,Hartling et al.′ 2009,Hodges,2010)Regardless ofthe tン pe of
music′ a positive effect on pain response、へ′as recorded′ but direct comparison of

りpeS Of music is difflcult(standley7 2002).
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Irnportantlyr SOme precautions should be used Mふ en using musiC aS a painfre―

vention rncasure in the NICU.First′ itiS important to consider the leve1 0f matunty

Of the child′ the health′ and indiViduality of their responses to sumuli(EvanS,2002;

Giuliani′ Poluzzi′ Bcllisario′ &L Bitetti′ 2005).In addition′ the rnllsic Shodd be heard

for no rnore than 20 1nin to avoid senso理/oVerload(CaSSiC1 2009:G00ding′
2010).

AIMS OF THIS STUDY

We designed this study to assess′ in our context′ the use ofmuSiC as a nonpharma―

cological techniquc in comparison、 ″ith the use Of glucosc Or standard Procedure.

Furthermore′ we airned to compare the tilne required to conclude the procedure fOr

cOnectiOn Of blood by HL procedure and asseSS potential differences in responSe

accordingto gestaionalage′ gender′ en宙ronmentalnoiSe′ andproVenanCeofthebaby

METHODS

Ittcil::壁ittI:∫::7£i罵 :::霧Tよ」[寧轟 奪 歴 糧 爵 毛 瓶 霧
NICU thathosts an average of25-30 nCOnates eaCh day.The main reasons for adrnit¨

tance are prematurity and respiratory distress.It is organized into cight bays:tヽ
ν0

NICU bays,one baby scPtiCiSOlation in NICU bays′ th7o intermediate care/nlinirnal

therapy bays′ and threc isolation for infectious diScases bays.ThC hOsPital ethical

committee was obtained before study entry.lVe have recciVed fOrmal approval

from the institutional reviev√ board(IRB)On April l,201l lprOtOCoi numberi 1571).

ELICIBILITY CRITERIA

The trial included neonates adrnitted to the

Eligibility criteria were the fo1lowing:

・ Age≧30ヽげeeks gestational

O Age≧48 hr oflife

・ ヽヽ′ritten conscnt ofboth ParCnts

o The absencc of drug therapy for pain relicf

e AbilitbrtO suCk and swallow present

NICU in the period May to July 2011.

・  Expected duration of adrnission atleast 5 days

・  Absence ofbrain lesionsirnpairing swallowingisedation and intubation′
and acute

sepsis at the tilne oftrcatment

STUDY DESIGN

A randonlized block study design、 げas used(b10Ck=infant′ unit Ofanalysis:LH:BO

&Callaghan′ 2000).Each infantllvas randorniZed to reccive′ in three conSecutive HL

procedures′ glucose suckling(10%SOlution)′ music′ or standard procedure.Each Of

the 35 paticnts completed the three study procedures(35× 3=105 proCedures).
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Sample size calculations、 A′ere rnade llvith an Ftest for repeated rneasures′ airning at
detccting(With 80%power and alpha crror5%)′ a4-pointdimerenceinPrematurc lnfant
Pain Pronle(PIPP)betweCn either glucOse Or music and no treatment(with Standard

deviation of3 points).ThiS required 35 infants all undergoingthrec HL′
each time Ⅵrith

a differenttreatrnent,thesc9υ

“
cC Oftreatinents vvithin each infant was randonlized.

Thc PIPP scale has demonstrated rnodcrate internal cOnsistency(o.59-0.76 item―

total correlations)′ high interrater(α =0.95-0.97)and intrarater(α =0.89-0.91)
reliabiliちみand constructvalidity((libbins ct al.′ 2006).Thc PIPP scale、 ハ′as developed
and validated for premature infant pain assessment in 1996(Stevens′

,Ohnston′
Pctryshen′ &L Taddio′ 1996)′ has been used at the study site since January 2000

(Gibbins ct al.′ 2006)′ and COntinues tO be a reliable and valid rneasure(American

Academy of Pediatrics comrnittee on Fetus and Newborn et al.′ 2006,Stevens′
JOhnStOn′ Taddio′ Gibbins′ &Yamada′ 201o).
Vvre used thc PIPP scale translated into ltalian thatincludes seven indicatorsi threc

beha宙oralindicatOrs lbrOv√ bulge′ eyesquceze′ nasOlabial furrO、
～り′
tllVo clinicalindica―

tOrS ttCa■ rate andoxygensaturauon)′ andtヽVocOntextindicators lsleep刊 √ake rhythm′
facial expression′ eyes open and c10sed).TO Cach indicator′ a score fron1 0 to 3 11vas
gven,indi17idual scores v√ere then summed up.A flnal scOrc PIPP≦ 6 indicated low
orno pain.A flnal scorc PIPP>12 indicated a rnoderate or high pain(Santullo′ 2009).

STATISTICAL NIIETHODS

Descriptive statistics、 vere produCed fOr demographic′ clinical,and laboratOry
characteristics ofcases.lVIcan andstandard deviatiOn lSD)are presented fornorFnally

distributed variables′ and lnedian and interquartile range(IQR)for nOn― nOrmally
distributed variables.Thcthrectreatmentsw9recomparedusinganaヶ SiS Ofvariance
(ANOVA)in terms Of PIPP scale changes(PIPP after HL FninuS PIPP before HLl and

oftime required to concludc the procedure.Ⅳ Iultivariate analyses were performed

私ぇth linear regression.

PIPP score has also been described(WithOut fOrlnal statistical testing)in the

follollving categories:

・  Gestational age(≧ 36 wecks,32-35もへ′ecks′ 28-31 wecksi<28、 vecks)

・ Gender

O Envlronmental noisel especially impulse sounds(preSence/absencc)

・ Departrnent of origin(NICU/neonat010gy/hOme/Other).

STUDY PROCEDURES

Evecソ datt nurSes screened eligible infants andprOposedparticipation to theparents.

During an intervieL the study aims and procedures were detailed to both parents′

and an information leaflet、 vas left fOr them to read.In a second intenrie、 へ′′v′ rit―
ten consent、げas requcsted frOrn both parents.After obtaining consent′ the infant
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crib was rnarked with the study symbol(an image representing threc infants llvlth

headphones′ with the sentence:Pain?I No thank youI).The randonlization list with

reference to cach enrollcd child llvas hung in the nurse coordinator room′ so that

each nurse on duty could check which treatment each Child should receive for each

ofthe thrce HL proCedures for the study and mark it after the procedure.

In Our hospital′ nursing staffroutinely altemate五 ght and leftheclfor HL′ and in our

stuゥ HLwasperforlnedwithanautomaticlancetoftheTenderfootvanctyratherthan

a manuallancet′ vЛthout squeczing the heel(LagO ct al.′ 2009,Shepherd′ Glenesk′

Niven′ &Mackenzie′ 2006,ヽ石ertanen et al.′ 2001).Tenderfoot is available in fbur sizes

according to body weittt or age.The HL b100d d⊆雨 ng techniquc was made輌th a

standardized technique by expenenced nurses(Ometto′ 2010).Immediately before

staning the HL proCedure(With the mate五 al reaも and befOre touching thc hcel,in

the range iom O to 2 min)and immediately a■ er lwhen the heel was released aier

the HL proccdure′ in the range from O to 2 min)′ pain in the infant was rated with the

PIPP scale.Assessments were made byrescarchers blind to studytreatment′ exceptin

the case ofmusic therapy,in this casc′ pain was rated t、帆ce byt、vo different operators

and the average ttvas used.

Duringtheprocedure′ regardless oftherunningforrn oftreatment,precautionswere

taken to reduce background noisc′ as standard practice to avoid the negative effects of

stress′ and sounds and noises higherthan 70 dB Were completely avoided(Setting the

alam五ngtones to a standard level′ setting the standard五 ngOne ofmobile′ low level

ofvoices ofoperators and Parents,Gooding′ 2010).

The baby could exitthis study if discharged′ transferred to NICU′ parents′ vヽish′

or anyother condition which in the opinion ofthe investigatorwOuld compromisc

the health ofthe nev′ born in case ofcOntinuation ofthis stuヽ _None ofthe cnrolled

preterm infants dropped out ofthis studb/・

PROCEDURE WITH GLUCOSE

・ The nurse delivered 10%glucose l-2 rn1 2 rnin before starting the procedurel in

small doses over a period of a maxirnum of 2 1nin;if the pretellll infant prior to

sampling llvas suckling the pacifler′ thisヽvas allo、、′ed to continuc.

・ The nurse identifled the point ofthe hecl(avoiding th9 punCture ifalreadyiniured′

scarred′ or bnlised),diSinfectedi grabbed the heel holding it vJlthout squcezing′

pricked h71th a rnanual ncedle,and dried the flrst drop、 vith gauze.

・ The nurse fllled the capillaries necessarybymaking an interrnittentpressure around

the tip area.

・ Atthe end ofthe procedure,the nurse adrninistered glucosc l-2 nllin small doses

for a maxirnurn of 2 1nin.

O A seCOnd nurse rated pain、 へ′ith thc PIPP SCale′ 2 min before starting and 2 rnin at

the end ofthe procedure.

PROCEDURE WITH Muslc

O Fron■ 5 rnin prior of HL to 5 1nin afterthe drawing and for notlonger than 20 rnin′

the baby was made listen to″ Sonata in D Major forヽ vo Pianos(K.448)″ by

V√olfgang Amadcus Mozart(the Sec6nd movement,andantc),The sonata′ lasting
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about 8 nlin′ vvas repeatedly played fOr a maxilnum tirne of 18 1nin.The speakers

、vere positioned in the same rttom with the cradle/crib Ofthe ne、 νbornithe sound
intensity in the pro対 mity tO the newbOm was nota1lowed to excced 65-70 dB.

・  The nursc identi「led the point ofthe heel(avoiding the puncture ifalreadyiniured′

scarred′ or bruised)′ diSinfected′ grabbed thc heel holding it Ⅵ減thout squeezing′
pricked with a rnanual ncedic′ and dried the rlrst drOp with gauze_

・ The nurse fllled the capillaries necessarybymaking an interrnittent pressurc around

the tip area.

・ A sccond nurse rated pain llvith the PIPP scale′ 2 rnin before starting and 2 nlin at
the cnd ofthe procedure

STANDARD PROCEDURE

・ The nursc identifled the point ofthe hecl(avoiding the puncture ifalreadyiniured′

scarredi or brLliSed)′ disinfected′ grabbed the heel holding it、 、/ithout squeczing′
pricked with a rnanual needle′ and dried the flrst drop、 へ/ith gauze.

Thenursefllledthecapillanesnecessarybymakinganintellllittentpressurearound

the tip area.

A second nurse rated pain、へ√ith the PIPP scale′ 2 1nin before starting and 2 1ninutes

atthe end ofthe procedure.

RESULTS

Thi町―■Ve infants werc enrolled;24(68.5%)were males′ 14(40%)were from the
same hosPital neonatology7 1 came frttm hOme′ and 20、ハ′ere fronl other hospitals′
from the delive=yr00m′ or from the pediatric emergency rooln ofthc hospital.The

acceptance diagnosis、げere respiratOry distress(9′ 25.0%)′ prematurity and respi―
ratOW diStress(14′ 40.0%)′ respiratoヮ distress(3′ 2.6%)′ biliaw atresia(2′ 5.75%)′
clefpalate(2′ 5.75%)′ brOnchiolitis(2,5.75%)′ suSpected scPSiS(1′ 2.820/0)′ 10W birth

、
～
reight(1′ 2.820/0)′ and hematochezia(1′ 2.82%).The rnedian gestational age at birth

was 34 wccks(IQR 32 37′ min―max range 25■ 1)′ median gestational age at study
entry llvas 37 Vveeks(IQR 34.4-38.0′ rnin―max range 30-45)′ and median duration
ofhosPital Stay、

^′

as lo days(IQR 5.5-25.0′ min―max range 2-90).

Therefore′ 105 HL were available fbr analysis(35 standard procedurc′ 35 rnusic′

35 glucosc)′ 63(60%)on the right heel Forty― t■vo(40%)HL procedures、ノVere Carried
out with background noisc(moStly lnOnitors and in some cases human voices).

A/1edian bascline PIPP was 3(IQR 2-3′ rnin―max range O-8)′ and median PIPP
after the HL procedure llvas 5(IQR 4-6′ rnin―max rangc o-14).Comparison ofPIPP
scale changes in the three study arrns is reported in Figure l:A/1edian increase in

PIPP vo「as 3 pOints(IQR 2-6)in the COntrol group′ l point(IQR O-2)in the glucOse

group′ and 2 pOints(IQR l-4)in the rnusic group(ρ =・ 008)

Even afteradiustingforvariablespotentiallyinnuencingPIPPchanges(PartiCularly

baselinc PIPP)′ the differences retained statistical signiflcance

The median tirne to complete the procedure was 2 1nin(IQR2-4′ min―max range

l-15)ヽ″ith nO signiflcant differences between groups.During this stu的,there、″ere

no adverse events.
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Figure l.Prematurc lnfant Pain Profile(PIPP)Variation betllveen baseline and

after hcel puncture in 35 newborns treated with three different pain controltreat―

ments.Central line=median,box=interquartile range(25 and 75 perccntilc),

whiskers=rangef dots=9utliersi greyhorizontalline=no change(i.e.′ Change=0).
OVerall′′Valuc=o.oo8.Post― hoc comparisonsi glucose vs.standard<0.001,music

vs.standard=0.o02,glucose vs.music=0.09.

DISCUSSION

Despitethe recommendations ofthe e対 stingguidelines′ the use ofnonphannacoloゴ ー

caltechniqu9s ofpain relief during procedures such as HL is not uniform (Losacco

et al.′ 2011).The use of automatic incision devices has becn demonstrated to be

less traumatic than rnanuallance(Shepherd et al.′ 2006,Vertanen et al.′ 2001).

To ourknowledge′ thisis the rlrstrandonlized controlled trial on the rnanagement

and reduction ofpain using the rnusic of Ⅳlozartin prematurc infants hospitalized

in the NICU.Our results conflrrn that one sirnple nonpharrnacological treatrnent

lirnits pain in neonates during HL procedures′ even after taking into account age′

background noiscr and baseline pain′ with no adverse events and at a low cost

(Table l).variability in thc PIPP change was small and within the range ofclinically

irnportant difference,therefore′ llve conclude、 ve can be confldentin our results.

A Cochrane revie、v(2010)shOWS that sucrosc is saFe and effective fbr reducing

proceduralpain frolnsingle events′ butan optimal dose could notbc identifledbecause

ofinconsistency in effective sucrose dosage among studics(SteVens,Yamada′ &
Ohisson′ 2010).In sOme studies,the concentration ofglucose have ranged beh″ een
100/O and 30%′ ゃvith an adnlinistered volume bet、 ″een O.05 and 2 ml(3onctto et al.′
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TABLE l.Multivariate Analysis Of Factors Detennining Premature lnfant

Pain Pro■ le(PIPP)VariatiOn After Heel Puncture in 35 Newboms

つ
Ｄ
″
４
１

つ
ヽ
ノ

Variable

Difference of

Change of
PIPP 95%CI ρ ValuC

Glucose vs.control

lノIusic vs.control

PIPP at baseline

lper each point)

Background noise vs.no noisc

Hcel left vs.hecl right

Ga―weckly

-2.57

-1.90

-0.70

0.24

-0.74

0.04

-3.60/-1.53

-2.9/20.90

-1.07/0.34

-0.69/1.lo

-1.62/0.14

-0.10/0.19

<.001

<.001

<001

０

　

０

　

６

６

　

１

　

５

A40ιθ.CI=confldence interval,Ga=gestational age.

2008,Dilenて支EIscviers′ 2009,I§ ik′ OZek′ Bilgen′
`L CebeCi′

2ooo,卜〔arcatto′ Tavares′
&Silva′ 2011,Stevens′ Yamada′ ct al.′ 2010).A stuも/by Guala ct al.(2001)haS

cvaluated the effect ofdi“ erent oral glucOsc Or SuCrose solutions(namCし 5%′ 33%′
and 50%)on the pain responsc tO HL in nettorns(gestatiOnal age 3841、 veeks)′

concluding that swcet solutions lnay be an easyf useful,safe′ and cheap analgesic
for rninor invasive procedures in nellvborns(Guala et al.′ 2001).

The usc of glucose′ or s、へ′ectener assOciated 17vith NNS′ often encounters resis―
tance from the parents becausc ofprior beliefs that artiflcial svi/ccteners can dam―

age children′ s teeth in the future(Harrison′ 2008).In our exPcrience′ parents have
sho、″n rnore interestin rnusic than in glucOse′ although theyeasillraCCepted glucOse

treatrnentiin fact′ these rnvths have becn refuted atleastfor short― terrn glucosc use

(CignaccO et al.′ 2007,Golianu′ Krane′ seybold′ AInlgren′ &Anand′ 2007,Harrison′
2008,Harrison′ JohnstOn′ &Loughnan′ 2003).
″
Sonata in D Maior fOr・ L′o Pianos(K.448)″ has Simple rnelodic elements and

rare dissonances that fuel a Pcrccived sirnplicity(Cacciafesta ct al.′ 2010).The
simple elementsin the music OfMOzart are a result ofthcinauences ofGttmた S(ノc

(Pignatta′ 2012)′ a moVementfrorn、A′hich the classical style evolved as a reaction
to the comple対 ty oflate baroque music.Mozart′ s mature sり c iS Clearly rooted in
the tendencies ofthis style′ and one Ofthe mostrecognizable features ofMozart's

ぃたork is a scquence ofharmonies Or rnodes that usually leacS tO a cadence in the

dorninant or tonal key(BOurdon′ 2010,Carter′ 2008).Some results indicate that

the neural architecture underlying music processing in ne、 vbOrns is sensitive to

changesin tonalkeyas、 vell as to differencesin consonance and dissonance(Perani

et al.′ 2010).Furthermore′ A/1ozart repeats his rnelodic line fhr rnore frequently than

other well―known compOsers(Hughes′ 2001a,2001b′ 2002,Lubetzky ct al.′ 2010),
thiS PCriodicity is the same M′ hich characterizcs brain and bodily function(HugheS′

2001a).A study reported that nurses prefer the presence of recorded rnusic in the

NICU to live musici they believe that it can beneflt preterm infants′ parents′ and
the llvhole staff(Pё lkki′ Korhonen′

`と

Laukkala′ 2012)
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Our study had scVeral strengths:(a)It WaS randornized and bloCk balanced′

v√ith a control group:(b)preterrns were randornized cOnseCutively,(c)a range of

diseases/health problems、 vere represented in thC Sample,(d)nO additionaltherapy

for pain was given′ and the effect may be solely attributed to the stu(サ
treatmenti

and(C)Well―deincd eligibility criteria.

Some lirnitations need to bc acknowledged.First′ the music allll could nOt be

blinded′ and′ although in these cascs PIPPヽ νas ascertained by tvvo independent

investigators and thcn averaged′ it is possible that individual belicfs on lnusic effl―

cacy may have inauenced judgment.Secondlyl cnrolled Children、 ″ere aged>30

wecks and results could not be extended to younger children.In addition′
Children

with no ability to suckle were excluded.Importantt the limited sample size deter―

rnined a lov√ capacity to detcct differences in secondary analyscs(c.g・ ,difference

betwecn glucosc and music).BeSides,paciners weFe Cqually used during the threc

treatrnents′ and(althOugh it would not qualify as confOunderl,ifSuckling is effec―

tive against pain7it v√ ould rather contribute to reduce differences betWecn groups.

Finallylllve chose not to cOmpare nonpharmaco10gical techniques to the stan―

dard procedure arln in terrns of variation ofindiVidual PIPP parameters because

the variations ofindividual parameters seem to be related to the squcezing ofthe

heel and to an incorreCt execution ofthe procedure.

CONCLUSIONS

This is the arst randOmized controlled trialin the management ang reduction of

pdin using the rnusic Of A/1ozart in preterln infants hOSpitalized in the NICU,and

conflrrns that the usc of nonpharmaco10gical techniques′ in particular rnusiC and

glucose′ for pain control in preterm infantS iS safe and effective.These rneasures

meet the criteria ofgood clinical practicc and ethiCal needs Ofthe NICU.The result

of this study gives direction for future studies on the topic area,including inves―

tigation of sensorv overload and senSOry adaptation in response to COntinuous

exposure to music(ヽ
～
hiCh may reduce itS effect市 enessin the medium long― terrn)′

on the effects ofprolonged use ofrepeated doSCs ofglucose′ and on parents′
beliefs

about glucose use.

Finally great care is nceded in daily practice′ as opposed to v、
rithin― research

prOtOcOls′ to cnforce good practices among health care v,「 orkers′ raise av√
areness

on pain detection and rnanagementin preterrn infants′ and irnprove quality ofcare

for young patients.

lVHAT IS KNOWNT ABouT THIs TOPIC?

The use ofnonpharrnacologicaltechniques forpain controlin preterrn infants iS safe

and effectiVe′ butFandOrnizedcontrolledtrialsusingthernusicofA/1ozart(″ Sonata K.

448′りas inten/ention forthe rnanagement and reduction ofpain in preterrn inね
ntS

hospitalized in a NICU during HL procedure v√ ere not available.
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The rnusic oflノlozart(″ SOnata K.448′′)is effective in decreasing pain bchavior ν′hen
compared to standard prOcedure.
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