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ABSTRACT

Background: Preterm birth and admission to neonatal intensive care unit as stressors can cause physiologicalinstability that may lead to prolong hospitalization and mortality. This study aimed to determine the effect of artificialnights and facilitated tucking on the physiological indices of premature infants.
Methods: This	randomized	clinical	trial	was	conducted	on	60	preterm	infants	admitted	to	the	neonatal	intensive	care	unit at Shohadaye Kargar Hospital in Yazd, Iran,	 during	 2017-18.	 The	 infants were selected through a convenientsampling method, and were randomly assigned into	three	groups	of	arti icial	nights	with	facilitated	tucking	(group	1)	(n=20),	arti icial	nights	(group	2)	(n=20)	and	control	group	(group	3)	(n=20).	Subsequently,	the	physiological	indices	(i.e.,	heart	rate,	respiration	rate,	arterial	oxygen	saturation)	were	measured	twice	a	day	at	7:00	a.m.	and	19:00	p.m.	for	3	 days.	 The	 data	 were	 analyzed	 in	 SPSS	 software	 (version	 20).	 A	 p-value	 less	 than	 0.05 was considered statisticallysignificant.
Results: There was a significant difference among the three groups in terms of mean values of heart, respiratory, andarterial	oxygen	saturation	rates	(P<0.05).	The	 irst	experimental	group	obtained	a	greater	reduction in heart rate andrespiratory	rate	on	the	third	day	(at	19:00	p.m.),	as	well	as	a	greater	increase	in	arterial	oxygen	saturation	rate	on	the	second	 (at	 19:00	 p.m.)	 and	 third	 days	 (at	 7:00	 a.m.	 and	 19:00	 p.m.),	 compared	 to	 the	 other	 two	 groups	 (P<0.05).Additionally, , the mean value of heart and respiratory rates were lower and arterial oxygen saturation rates werehigher	in	the	intervention	group	1,	compared	to	the	other	groups.
Conclusion: According to the results of the study, the simulation of the mother’s womb environment through creatingartificial night and maintaining facilitated tucking resulted in the improvement of physiological indices of thepremature infants. Furthermore, artificial night together with facilitated tucking leads to better results, compared toartificial night alone.
Keywords: Artificial night, Facilitated tucking, Physiological indices, Premature infant

IntroductionThe life chances for preterm infants haveincreased along with significant advances inneonatal medicine in recent decades. The statisticsin	 Iran	 indicate	 that	 5000	 infants	 are	 born	 each	day,	 12%	 of	 whom	 are	 premature.	 In	 the	 US,	250,000	preterm	infants	are	born	each	year	which	constitute	 8.8%	 of	 the	 births	 (1).	 The	 challenge	regarding preterm infants nowadays is not onlyabout their survival and their fate but also theirneurodevelopment process. These infants should

spend this period in their mothers’ wombs whichare an adjusted environment with appropriatetemperature,	 light,	 noise,	 and	 movements	 (2).	Preterm birth as a stressor can cause behavioraland developmental problems, as well asprolonged	hospitalization	and	mortality	(3).Inappropriate stimuli in the neonatal intensivecare unit (NICU), such as continuous and excessivelight and inappropriate position cause stress ininfants in a way that lead to an increase in
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wakefulness, restlessness, reduced sleep, andchanges in vital signs beyond the expected range.The foregoing changes may lead to alterations inthe physiological performance of the body whichresults in infant’s need for medical or nursing care.Vital signs as physiological indices can give usinformation on health status and infant’sresponses to physical and mental tensions, medicaltreatments,	 and	 nursing	 care	 (4,	 5).	 Neonatal	individual developmental care assessmentprogram (NIDCAP) is a method emphasizing thedevelopment of the fetus and the infant. Based onthis care program, the infant is helped forreducing the negative effects of environmentalfactors, such as noise pollution, unfavorablevisual stimulations, and inappropriate position.The use of new care principles based on theimprovement of infant development andproviding optimal services are the duties ofnurses	working	at	NICUs	(6,	7).Preterm infant’s eyelids cannot completelyprotect the retina against light sources. By placinga cover on the incubator (artificial night), theinfant’s eyes can be protected from direct light,which helps to create a circadian rhythm that isimportant for development and adaptation tohome care and healthy sleep cycles (3,	8).Facilitated tucking is another subcategory ofNIDCAP care in a way that the infant is placed inflexed, midline, and in different positions (i.e., sideand prone), and the position reminds the infant ofhis/her development	 in	 the	 uterus	 (9,	 10).	 This	technique enables self-control and self-calming inthe infant, and by supporting the infant, it createssynchronization in the sensory, tactile, thermal,and	motor	systems	(11).	According	to	the	 indings,	this type of limiting has had positive effects onphysiological	 changes	 (2,	 3).	 Studies	 have	indicated	 that	 arti icial	 night	 (12)	 and	 facilitated	tucking	 (13,	 14)	 could	 separately	 have	 positive	effects on the infant’s physiological indices.However, the results of a study indicated thatfacilitated tucking alone had less effects than itscombination	 with	 oral	 sucrose	 (15).	 Moreover,	another study revealed that artificial night had asmall	or	no	effect	on	some	parameters	(16).The variations in the results of differentstudies may be due to differences in the number ofsamples and method of study. Based on theexperiences, this care program is applied in manyNICUs; however the creation of artificial night hasnot been fully implemented yet. On the otherhand, it seems to be difficult for nurses to do thefacilitated tucking during the artificial nights forbabies. Therefore, this study investigated the

effect of creating an artificial night with facilitatedtucking on physiological indices in preterminfants, compared to artificial night alone. Itshould be noted that the combined effects of thesetwo methods have not been examined on thephysiological indices of preterm infants. If thecreation of an artificial night alone will be aseffective as an artificial night with the facilitatedtucking, it can be used solely.
MethodsThis randomized clinical trial included allpreterm infants qualified for hospitalization atNICU in Shohadaye Kargar Hospital, Yazd, Iran,from	October	2017	to	April	2018.	This	hospital	 is	affiliated to the Social Security Organization.Considering	 the	 signi icance	 level	 of	 5%, testpower	of	80%,	 the	results	of	similar	studies	(12),	as well as standard	 deviation	 S=5.5,	 and	 for	achieving the minimum significant difference asmuch	as	5	units	in	the	mean	of	respiration rate inthree groups, the sample size was obtained to be16	 individuals	 in	 each	 group. After adjusting for10% percent possible dropout, the sample sizewas	estimated	as	20	individuals	for	each	group.

The inclusion	criteria	were:	1)	preterm	infantshospitalized	 at	 NICU,	 2)	 5-minute Apgar scoreequal	to	or	higher	than	7,	3)	gestational	age	of	32-36	 weeks,	 4)	 respiratory	 score	 of	 lower	 than	 5,	and	5)	utilization	 of	gavage	 feeding.	 On	the	other	hand, the infants of an addicted mother, and thosewho were restless and needed phototherapy andsurgery, and had other diseases, such as cardiacdisorders, birth defects, and metabolic diseaseswere excluded from the study.Furthermore, the	 attrition	 criteria	 were:	 1)	apnea (Apnea requiring advanced treatment),	 2)	increased	 respiratory	 score,	 3)	 initiation	 of	feeding	 directly	 from	 mother’s	 breast,	 and	 4)	phototherapy. First, the infants were identifiedconsidering	 the	 inclusion	 criteria.	 Overall,	 60	infants were randomly assigned into three groups(20	 infants per group) using a draw method. Therandomization process was as follows: aftershaking the box containing the cards, a card wastaken out, and based on the card title, the infantswere distributed among the three groups.The first group consisted of infants who wereplaced under artificial nights and facilitatedtucking	(n=20),	and	the	second	group	was	formed	
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by infants who were given care under artificialnight	 conditions	 (n=20).	 Moreover,	 the	 third	group	 was	 the	 control	 group	 (n=20)	 whose	members were given routine care in the ward andreceived	 no	 intervention.	 After	 at	 least	 12	 h	following the birth and ensuring the respiratorystability and lack of restlessness of the infant, theinfants	were	studied	for	3	days	in	all	groups.In order to create artificial night (i.e. periodiclight), a two-layered	cover	was	used	 in	groups	1	and	 2	 that	 was	 placed	 on	 the	 incubator	 from	19:00	 p.m.	 to	 7:00	 a.m.	 and	 removed	 from	 the	incubator	 in	 the	 light	 period	 from	 7:00	 a.m.	 to	19:00	 p.m.	 Furthermore,	 for	 maintaining	facilitated	 tucking	(C	shape	position)	 in	group	1,	a soft towel was used with medium flexibilityfrom	7:00	a.m.	every	day	 for	3	days.	 In	addition,	the researcher would place the infant in stomachor side position while his/her hands and feetwere brought towards the body, and the handswere near face and mouth.Infant physiological indices (i.e., respiratoryrate, heart rate, and arterial oxygen saturationrate)	were	monitored	twice	a	day	at	7:00	a.m.	and	19:00	 p.m.	 by	 the	 researcher.	 It	 should	 be	 noted	that in	group	1	and	2,	the	monitoring	time	was	at	7:00	a.m.	just	before	removing	the	cover	from	the	incubator,	and	at	7:00	p.m.	just	before	placing	the	cover on the incubator. At the same time, theinfants in the control group were also monitored.Sa’adat Monitors	 (model	 S1800)	 was	 used	 in	order to study heart rate and arterial oxygensaturation rate in the moment, and the probe ofthe monitor was attached to the infant’s righthand. In order to accurately register respiratoryrate in a complete minute, a calibratedchronometer (Digital Timer) was also employed inthis study. The infants’ body temperature wasmaintained	 at	 the	 normal	 range	 of	 36.5-37.3°C	by controlling environment temperature andincubator. Double-layered incubators were usedin order to reduce the confounding factor of noiseas a stressor for the infants.The data were collected using recordedinformation derived from patients’ file covering

such information as respiratory score, Apgarscore, the infants’ gestational and chronologicalage, and birth weight along with a sheet to recordphysiological indices (i.e., heart rate, respiratoryrate, and arterial oxygen saturation rate). Agavage method with breast milk was used to feedthe	infants	in	all	groups	every	2	h.	The	data	were	analyzed in SPSS software	 (version	 20)	 through	Kolmogorov-Smirnov, analysis of variance(ANOVA), repeated measures ANOVA, and Tukey’stest. A p-value	 less	 than	 0.05	 considered	statistically significant.
ResultsThere	 were	 16	 dropouts	 in	 the	 number	 of	infants,	 including	 3 cases due to directbreastfeeding initiation (1	 and	 2	 cases	 in	 control	and	the	 irst	group,	respectively)	and	13	cases	due	to physiotherapy initiation (8	 and	 5	 cases	 in thefirst and second groups, respectively). Samplingwas continued until the completion of samples,and	 in	 total,	 20	 subjects	 were	 included in eachgroup.The results of Kolmogorov-Smirnov testindicated that the data related to gestational age,Apgar score, respiratory score, and weight werenormally distributed among the studied groups(P>0.05)	 (Table1). Moreover, according toANOVA, no significant difference was foundamong the three groups in terms of gestationalage, Apgar score, respiratory score, and weightbefore	entering	the	study	(P>0.05). The results ofANOVA also revealed a significant differenceamong the three groups regarding the mean valueof	respiratory	rate	at	7:00	a.m.	and	19:00	p.m.	on	the	 third	 day	 of	 the	 intervention	 (P=0.001	 and	P=0.014)	(Table2).	Furthermore, the results of the post hocTukey’s test showed a significant differencebetween	 groups	 1	 and	 3	 in	 terms	 of	 the	 mean	value of respiratory rate on the third day of theintervention	at	7:00	a.m.	and	19:00	p.m.,	and	also	between	group	1	and	2	at	19:00	p.m.	(P<0.05).In other words, mean value of respiratory ratein group	1	was	lower	than	that	in	groups	2	and	3,	

Table	1. Comparison of the intervention and control groups in terms of demographic characteristicsDemographiccharacteristics Artificial night with facilitatedtucking group Artificial night group Control group P-valueMean ±standard deviation Mean ±standard deviation Mean ±standard deviationRespiratory rate 0.858±3 0.858±3 0.887±3.05 0.977Apgar score 9.45±0.759 9.3±0.733 9.3±0.733 0.688Gestational age (weeks) 34.15±0.1.226 34.15±0.1.226 34.1±0.1.252 0.987Weight 2400±150 2350±123 2420±145 0.85Chronological age (hours) 24±2.34 23±3.45 22±5.6 0.56
Table	2. Comparison of the three studied groups in terms of mean respiratory rate at the measurement times during the intervention
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Respiration group P-valueGroup	1Artificial night and facilitated tucking Group	2Artificial night Group	3Control7	AM	1 Mean 70.85 69.45 69.70 0.922Standard deviation 11.82 11.30 11.947	PM	1 Mean 67.75 68.05 68.50 0.977Standard deviation 10.5 10.99 11.607	AM	2 Mean 61.75 64.9 66.95 0.306Standard deviation 9.27 10.84 11.707	PM	2 Mean 59.35 63.55 65.60 0.154Standard deviation 9.4 10.15 11.087	AM	3 Mean 55.2 60.1 64.05 0.014Standard deviation 7.81 9.71 10.067	PM	3 Mean 51.3 57.9 62.45 0.001Standard deviation 7.38 8.49 9.32

Chart	1. Changes in the mean respiratory rate among the three studied groups at different measurement timeswhereas there was no significant differencebetween	 groups	 2	 and	 3	 regarding mean valueof	 respiratory	 rate	 (P>0.05).	 Considering	 the	repeated measures ANOVA results, it was revealedthat the changes in the respiratory rate over timewere significantly regardless of the group type.Moreover, the change trend was different amongthe	studied	groups	(P=0.001)	(Chart	1).The results of ANOVA indicated a significantdifference among the three groups regarding themean	 value	 of	 heart	 rate	 at	 7:00	 a.m.	 and	 19:00	p.m.	 on	 the	 third	 day	 (P=0.001	 and	 P=0.011)	

(Table3).	 Furthermore, according to the resultsobtained from the Tukey’s test, a difference wasobserved between groups	1	and	3	 in terms of themean values of heart rate on the third day ofintervention	at	7:00 a.m. and	19:00 p.m., and alsobetween	groups	1	and	2	at	19:00 p.m. (P<0.05).	In other words, the mean value of heart rate ingroup	 1	 was	 lower	 than	 that in	 groups	 2	 and	 3,	whereas there were no significant statisticaldifferences	between	groups	2	and	3	in this regard
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Table	3. Comparison of the three studied groups in terms of mean heart rate  at the measurement times during the interventionHeart rate Group P-valueGroup	1Artificial night and facilitated tucking Group	2Artificial night Group	3Control7	AM	1 Mean 143.40 141.85 143.30 0.922Standard deviation 11.96 13.19 14.607	PM	1 Mean 139.55 140.85 142.10 0.827Standard deviation 11.65 13.35 14.097	AM	2 Mean 135.75 140.70 143 0.142Standard deviation 10.23 12.05 12.587	PM	2 Mean 132.20 137.80 140.60 0.076Standard deviation 10.27 12.53 12.007	AM	3 Mean 128.95 134.80 139.20 0.011Standard deviation 9.052 10.00 11.867	PM	3 Mean 123.25 132.35 138.20 0.001Standard deviation 8.01 10.92 11.30

Chart	2. Changes in the mean heart rate among the three studied groups at different measurement times(P>0.05).	 Considering	 the	 results	 of	 repeated	measures ANOVA, it was revealed that thechanges of heart rate over time were significantlyregardless of the group type. Moreover, adifference was revealed among the studiedgroups in terms of the trend of change	(P=0.001)(Chart	2).The results of ANOVA indicated a significantdifference among the three groups in terms ofarterial oxygen saturation levels on the second(P=0.011)	 and	 third	 days	 (P=0.03	 and	 P=0.001)

(Table4). In addition, the results of the Tukey’stest indicated a	difference	between	groups	1	and	3	in terms of the arterial oxygen saturation levels onthe	second	day	at	19:00	p.m.	(P=0.01).	Moreover,	this	 difference	 was	 observed	 between	 groups	 1	and	 2	 (P-value<0.05)	 and	 groups	 1	 and	 3	 (P-value=0.001	 and	 P-value=0.009)	 on	 the	 third	 day	at	 7:00	 a.m.	 and	 19:00	 p.m.	 In	 other	 words,	arterial	 oxygen	 saturation	 level	 in	 group	 1	 was	signi icantly	 higher	 than	 that	 in	 groups	 2	 and	 3,	whereas there were no significant statistical
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Table	 4. Comparison of three studied groups in terms of mean arterial oxygen saturation at the measurement times during theinterventionArterial oxygen saturation Group P-valueGroup	1Artificial night and facilitated tucking Group 2Artificial night Group	3Control7	AM	1 Mean 91.10 91.15 91.35 0.926Standard deviation 2.02 1.98 2.367	PM	1 Mean 93.05 92.40 92.45 0.513Standard deviation 1.66 1.81 2.357	AM	2 Mean 93.55 92.85 92.55 0.216Standard deviation 1.46 1.81 2.137	PM	2 Mean 95.05 94 93.70 0.011Standard deviation 1.31 1.37 1.597	AM	3 Mean 95.50 94.30 94.30 0.001Standard deviation 0.88 1.21 1.527	PM	3 Mean 97.15 95.55 94.85 0.001Standard deviation 0.93 0.99 1.26

Chart	3. Changes in the mean arterial oxygen saturation among the three studied groups at different measurement timesdifferences	 between	 groups	 2	 and	 3	 in	 terms	 of	arterial	 oxygen	 saturation	 level	 (P>0.05).	Considering the results of repeated measuresANOVA, it was revealed that the changes ofarterial oxygen saturation level over time wassignificant regardless of the group type.Moreover, there was a difference among thestudied groups in terms of the trend of change

(P=0.001)	(Chart	3).
DiscussionIn this study, there were significant differencesamong the three groups in terms of  the changes inphysiological	 indices.	 In	the	 intervention	group	1,	the mean value of heart and respiratory rateswere lower and arterial oxygen saturation rates
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were higher than those in the other two groups.Therefore, all hypotheses of the study suggest adifference among the three groups in terms ofmean values of respiratory , heart, and arterialoxygen saturation rates during verifying theintervention.There was also a decrease in the mean valuesof respiratory and heart rates and an increase inarterial oxygen saturation in all three groupsduring	3	days.	This	can	be	due	to	the	effect	of	time	on the cardiovascular and respiratory stability.However, a significant difference was foundbetween the first group and the other two groupsafter the continuation of the intervention. Itsimply indicated the remarkable effect of artificialnight with facilitated tucking on the improvementof the physiological indices of the prematureinfants.It should be noted that the combined effects ofartificial night and facilitated tucking has not beeninvestigated in other studies; therefore, there wasno possibility to compare their results with thefindings of the present study.Reyhani	 et	 al.	 (2014)	 conducted	 a	 study	 to	examine the effect of artificial night onphysiological changes in preterm infants. Theyindicated that the respiratory and heart rateswere lower and the arterial oxygen saturationrates were higher in the artificial night group,compared	 to	 the	 control	 group	 (P<0.05),	 which	were not consistent with the results of the presentstudy	 (12).	 In	 their	 study,	 the	 duration	 of	 the	intervention	 was	 10	 days,	 and	 they	 investigated	artificial night effect only. Therefore, it can beconcluded that artificial night alone is effectivewhile increasing the duration of the intervention.Moreover,	 Taheri	 et	 al.	 (2010)	 in	 another	 study,	indicated a significant difference in mean value ofarterial oxygen saturation percentage afterdecreasing the intensity of light and noise,compared to the mean value before theintervention	 (P=0.048),	 which	 con irmed	 theresults of the present study.However, no significant difference wasobserved in the heart rate, which was notconsistent with the findings of the present study.According to the findings of this study, the lattercontradiction could be due to the time ofmeasuring	physiological	 indices	(12:00	to	13:00).	Considering the effect of stimuli, such as light andnoise as stressors on physiological indices, theresults could have been significant by releasingcatecholamine	 (16)	 probably	 if	 the	 measurement	would have been done before noon, when theNICU is more crowded, or if the intervention

would have been done longer or with moresample size.Some studies have shown that facilitatedtucking is effective on physiological parameters ofnewborns	 during	 painful	 procedures	 (11,	 13,	 14,	17).	Although	there	are	differences	in	some	of	the	results that can be due to different number ofsamples and research methods, in general, thefacilitated tucking can be used to sooth thenewborns.	Axelin	et	al.	(2006)	revealed	that	skin-to-skin contact and maintaining facilitated tuckingwere interventions that had potentials to calm theinfant. In addition, when facilitated tucking ismaintained, the preterm infants’ sleep isincreased, physiological parameters stay moreixed,	 and	 the	 infant	 becomes	 less	 restless	 (11).	Therefore, the reduction of light and its periodicadjustment using artificial night, maintainingfacilitated tucking position, simulating theintrauterine development period, as well asmaking self-calming and self-control, reducestress	in	the	infant	(11,	18).The limitations of the present study includedthe lack of qualified infants and complete controlof the noise at the NICU. The other limitation inthis study was the loss of infants due to the lack ofphototherapy blankets, and the onset ofbreastfeeding during the study. Therefore,sampling took longer because of the replacementof the infants.This study was conducted on infants withgestational age of 32	to	36	weeks	and	respiratory	score	 less	 than	 5.	 Further	 studies arerecommended to be carried out on preterminfants	 aged	 28-32	 weeks	 and	 respiratory	 score	more	 than	 5. In this study, the duration of theintervention was three days. Therefore, the effectof artificial night alone had no significant changesas much as the combination of this method withthe facilitated tucking on the physiological indices.Accordingly, more studies are needed in the futurein this regard. This study included no groups offacilitated tucking alone; therefore, it is suggestedthat further research be conducted on this group.This study was extracted from an MA thesissubmitted to the Department of NeonatalIntensive Care Nursing and approved by theEthics Committee of Shahid Sadoughi University ofMedical Sciences and Health Services, Yazd, Iran,(IR.SSU.REC.1395.225) and registered at clinicaltrial website (IRCT20171226038086N1). Theobjectives of the study and the researchprocedures were explained to the parents, andthey were reminded of the voluntariness ofparticipation in the study. Moreover, they were
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assured that the lack of participation in the studywould have no effects on caring the infant, and theinfant would receive routine hospital cares duringhospitalization. Furthermore, they were informedof the confidentiality of the information, andsubsequently, written informed consent wasobtained from each parent.
ConclusionConsidering the results of this study, it seemsthat employing artificial night together withfacilitated tucking in preterm infants can have ahigher effect than artificial night alone in reducingheart and respiratory rates and increasing arterialoxygen saturation. These results can be used bynurses to promote the care of preterm infants.
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