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Abstract

The infants born before 37 weeks of gestation are known as preterm infants. Sleep is essential for brain
development as well as plays a fundamental role in the new-born’s growth. The main challenge of preterm
infants after their birth is development of their circadian rhythm due to environmental factors of NICU.
Obijective: to find the existing scientific evidence regarding the effect of nesting and swaddling on preterm
infant’s sleep and physiological parameters.

Methodology:The scooping review was carries out in March 2022 using search engine such as PubMed,
Google Scholar, Academia, CINHAL Plus and Science Direct. The search was limited from year 2013-2021.
The selection process of the studies was based primarily on analysis of the titles and abstract, followed by the
analysis of full text of selected articles, based on inclusion criteria.

Results: A total 30 studies were found out of which 3 met the inclusion criteria. It was found that the swaddling
and nesting were showing improvement in quiet sleep as well as in total sleep. The infants were able to maintain
their heart rate, respiratory rate, SPO; jvers. as the Preterm infants were in relaxed state, their energy expenditure
was also found to be less.

Conclusion: Adequate sleep patterns and maintenance of physiological parameters should be given importance
as it has strong impact on development of the infants. With the nesting and swaddling, the infants were able to
maintain sleep patterns and physiological parameters.
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I. Introduction

According to WHO, prematurity is defines as the birth of an infant before 37 weeks after the first day of
the last menstrual period.'Premature infants are vulnerable group who require advanced medical intervention
and highly specialised nursing care. Their early birth interrupts with the maturation of internal organs, they lack
self-regulatory behavior, inability to make purposeful movements.?As medical technology is developing, the
survival rate of premature infants has been markedly improving.®

Sleep is essential for brain development as well as plays a fundamental role in the new-born’s growth.
Specifically adequate sleep and rest plays a great role for development of the central nervous system such as
cerebral structures, sensory and behavioral systems.**°The main challenge of preterm infants after their birth is,
development of their circadian rhythm due to several environmental factors.® In neonates sleep cycle is divides
into three stages active, quiet and indetermined sleep. Active sleep (AS) is characterised by presence of rapid
eye movement (REM, irregular breathing, facial and body movements, and continuous EEG patterns and is
essential for maturation and development of CNS. Quiet sleep (QS) is marked by absence of REM and body
movements, presence of regular respiration, and discontinuous EEG patterns. It promotes energy recovery and
cell repair with an increase in protein synthesis and growth hormone production contributing to learning and
memory process. Indetermined sleep (IS) state is not clearly classifiable as QS or AS, it is beginning of sleep
and between QS and AS.*Quiet sleep is essential for proper growth of preterm infants.

Developmental Supportive Care (DSC) model uses positioning,swaddling, KMC, massage, NNS,
breastfeeding.It aims at minimizing energy expenditure using various techniques sch as positioning,
containment. DSC program have shown positive results for the infants and their families. These strategies have
indicated better neurodevelopmental function and helps in maturation of brain fibers.’
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Nesting is commonly used in developmental care, as it provides physiological, behavioral, and postural
stability to preterm infants. The nest is formed using rolled-up sheets and helps to maintain the infant in
comfortable position.?

Another technique used in developmental care is swaddling, which involves wrapping infants in
blankets promoting flexed position and limited extension. It helps in self-regulation, calming the infant and
promoting the sleep.®

Some NICU units use Nesting with swaddling, where as some use only nesting as their care
program.Recently the combined effect of nesting & swaddling is being approved & practiced by very few NICU
units. Research studies have been undertaken for analysing the effect ofNesting, swaddling onpreterm and Low
birth weight infants. This study attempts to review the effect of Nesting with swaddling on the sleep pattern of
neonates with low birth weight.

1. Methodology

Inclusion criteria
1) Preterm infants
2) Low Birth Weight/LBW
3) Infants provided with Nesting &swaddling
4) Strategies to promote sleep patterns
5) Admitted in NICU
6) Maintenance of physiological pattern

The question of revision formulated was “What will be the combined effect of nesting and swaddling
on sleep patterns and physiological patterns of new born infants?”

Regarding the type of studies, all existing literature of primary or secondary origin (literature reviews,
observational, qualitative, quantitative or mixed studies and experimental studies) was included. (Freearticles)

Search strategy

The research was carried out in March 2022. The research was carried out using PubMed, Google
Scholar Academia, CINHAL Plus and Science Direct inorder to identify the articles followed by the words
contained in the titles, abstracts and descriptors of said articles.

Further MeSH descriptors were used for formulation of research equation. Keywords such as NICU,
sleep, physiological parameters, low birth weight, neurobehavioral status, were found. The research of the
articles was confined for last 10 years i.e., between 2013 to 2021.

Since the focus of present study was on strategies promoting sleep as well as on physiological
parameters, there were excluded studies that included infants after first 28 days of life, as well aa studies
referring studies other than NICU setting, studies on promotion of newborn’s mother and studies which did not
address sleep promotion.

The selection process of the studies was based primarily on analysis of the titles and abstract, followed
by the analysis of full text of selected articles, based on inclusion criteria.

111. Results

Study 1 Study 2 Study 3

Aim/purpose The effect of nested and | the effect of nesting and swaddled | The effect of nesting and
swaddled positioning support | position on sleep duration of premature | swaddled prone position on
in the prone position on heart | infants.* sleep and  physiological
rate, sleep distribution, and parameters in LBW infants.®
behavior state in VLBW
infants.’

Author Hideki et al. Zahra et al Gehan et al.

Year of the study 2013 2015 2018

Country Japan Iran Egypt

Type of study Prospective and crossover | Prospective clinical trial Quasi experimental
design

Sample size 20 42 60

Gestational age 26.5-30.5 31-34 weeks Preterm as well as term

infants.

Birth weight 709-715gm 1200-2300gm 1300-2400gm

Tools used Heart rate and | Pretchl’s index, Brazelton & Nugent’s index,
electroencephalography Observation of physiological
Brazelton & Nugent’s index parameters.

procedure First the infants were kept | 19 were given nesting- swaddling and | 30 were given prone nesting
only prone position for 1 hr | 20 swaddling- nesting for a period of 2 | position for 1 hour and
and then the infants held the | hours. Parameters were checked 1 min | swaddling and other 30 were
hand towel and were nested | after starting and 1min before ending | given only prone position as a
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and swaddled with a special
mat (Baby Positioning Mat,
Akatyan No Shiro
Corporation, Kurume, Japan)
to keep the elbow, shoulder,
hip, and knee joint in flexion
for 1 hour.

the intervention

routine procedure.

Results

The parasympathetic activities
of premature infants are higher
than term infants and has
intense relationship with HR.
it was seen in the study that,
prone position along with
swaddling in VLBWI,
enhanced HR stability leading
to relaxation. As the infants
were relaxed, less expenditure
of energy was seen enhancing
growth and brain
development.

Repeated  measure  analysis  of
covariance (ANCOVA), showed no
significant difference in mean of TST
between swaddling and nesting period
(P= 0.245), but there was significant
difference in the means of TST
between both swaddling and nesting
period and control period in both
groups (P< 0,001). The effect of period
was not significant (P=0.414). this
shows that sequence of applying
nesting and swaddling was not
affecting the TST. As independent t-
test, showed no significance (p=0.133),
in wash out period indicating that the
the length of wash out period was
adequate for deletion of pervious effect
of intervention.

Repeated ANCOVA showed no
significant difference (p=0.450), in
QST in periods of swaddling and
nesting in two groups, but QST
between both periods of swaddling and
nesting and the control period was
significantly different (p<0.001).

Mean HR decreased in study
group as compared with
control group.

Means oxygen saturation
level were higher in study
group than in control group.
Mean RR of study group
decreased than before
whereas in control group it
increased  (difference was
statistically significant).

The percentage of neonates in
deep sleep among study
group were more than
neonates among  control
group and the difference
between both groups was
statistically significant. crying
was not observed among the
neonates of study group
compared with one third of
neonates among  control
group and the difference
between both groups was
statistically significant.

ANCOVA also showed that the effect
of period was not significant (p=0.693)
and independent t-test showed that the
effect of wash out period was not
significant (P=0.312).

The study done, by Hideki et al., which is an experimental study, the infants were studied in both in
prone position using nesting and swaddled positioning support and in prone position without support. First
infants were placed in prone positionwithout any support for 1 hour, then the babies held the hand towel and
were nested and swaddled using special mat (Baby Positioning Mat, Akatyan No Shiro Corporation, Kurume,
Japan) to keep the elbow, shoulder, hip, and knee joint flexed for 1 hour and then the infants were taken off the
special mat in prone position. This study was done during 3-hourinterfeeding epoch. The Brazelton and
Nugent’s index was used to evaluate the states of the infants. HR was recorded—EEG data was recorded from an
electroencephalograph with eight-channel method. Sleep data from EEG were evaluated as QS (high voltage,
slow wave pattern and trace alternant) or as (low voltage irregularity pattern and wave mixing). The states were
evaluated using Brazelton and Nugent’s indexwas lower in infants with positioning support than without
positioning support. The percent of QS in prone position with positioning support was high compared to those
without positioning support. Most the preterm infants who were positioned with nest and swaddling, were seen
to be in state 1 and stage 2 of Brazelton & Nugent’s index.’

Zahra et al., performed a prospective clinical trial on 39 neonates. These neonates were evaluated for 2
sleep cycles where in first control period of 2hours no intervention was given and in next 2 hours after feed they
were in swaddling or nesting. in later 2 hour 39 infants were divided into 2 groups of nesting-swaddling (N-S)
or swaddling-nesting (S-N). Prechtl’s scale was used for evaluation of sleep. It was seen that there was a
significant difference in the means of total sleep time and quiet sleep time between swaddling and nesting period
and control periods.*

Gehan et al., performed a quasi-experimental study on 60 neonates, who were divided into 30 study
and 30 control group. The study group received nested and swaddled prone positioning and control group
received prone position only as routine NICU care. Physiological parameters were assessed before and after one
hour of nesting position for study group and prone position for control group. Sleep states were assessed using
Brazelton and Nugent’s index after one hour of intervention in both the groups.It was found that the mean heart
rate and mean respiratory rate of the study group decreased as compared to control group after giving
intervention and was statistically significant. Furthermore, the mean oxygen saturation after nesting and
swaddling were higher than before in study group and the difference was statistically significant. The percent of
deep sleep and light sleep infants in study group were more than in control group. Crying was not observed in
study group as it was seen in control group infants.
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IV. Discussion

The different sensorimotor experience of premature infants compared with term infants may interfere
with their sensorimotor development.’Preterm as well as low birth infants are vulnerable group who require
advanced medical intervention and highly specialized nursing care in order to survive.®*"*® They require support
to facilitate and maintain postures that improve motor control, physiological functioning and decrease stress.
Nesting as well as swaddling provides flexion of the limbs and trunk and facilitates midline skills along with
assisting neonate’s self-regulation and maximizes neonate’s stability, preserves energy, growth and promote
neurobehavioral organization. It has also seen to be effective in maintaining neonate’s physiological parameters,
prevents fluctuations in cerebral blood flow and fragile blood vessels in brain from rupturing. Hence studying
the effect of nesting and swaddling in neonates in NICU is very essential.

Nesting position is comfort measure that stimulates in-utero feeling of lack of space by providing a
‘Nest” with rolled up blankets. Nesting is effective in improving postures of preterm infants as it promotes
flexed posture of limbs with adduction of shoulders, which helps in minimizing the heat loss and weight loss as
it reduces the surface exposed to environment. It also helps in facilitating the peaceful sleep patterns.’
Swaddling is a well-known technique in developmental program care. It involves wrapping the infants in
blanket to promote a flexing position and limit extension. It helps in self-regulation of infants and has positive
effect in calming and promoting sleep in infants. It also helps in lowering the physiological and behavioral
responses.®Many studies support the effect of positioning in developmentally appropriate posture on neonates,&
emphasized its effect on early development of neonates,showing reduced abnormal postures
reflexes,physiological status, sleep &neurobehavioural regulation.

Sleep is fundamental for the motor development, neurodevelopment, sensory maturation in newborn
infants."The infant’s sleep is often disturbed in the NICU setting, due to the environment as well as the need to
perform the procedures necessary to maintain the newborn’s life.®**

Pharmacological as well as non-pharmacological interventions are used to promote the sleep. The
pharmacological interventionshave the effect of reducing active sleep as a side effect,which may hamper growth
& neurodevelopment in infants. Non-pharmacological interventions are preferred in young infants to enhance
sleep.

Adequate positioning and restraint are important interventions, since they contribute to the self-
regulation of the infants and avoid motor disorganization.>**The developmental supportive policy gives
importance to nesting and swaddling. Nesting provides secure positioning, simulates the intrauterine boundaries,
that reduces the effect of environmental stimuli and minimizing sudden movements. Swaddling involves
wrapping an infant in a sheet or blanket which mimics coziness of womb soothing and helping to calm the
infants.

There are studies concluding that nesting,

. Improvesneonates' sleep quality through preservation of neonates' curved limb position and reduction
of sudden movements as well as immobility of the arms and legs.>***

. It has a pain reducing effect, enhancing comfort, and reducing stress.?

. Also,a positive effect on neurobehavioral status of preterm infant.***®

. Has shown improvement in physiological parameters.>*®’

There are studies suggesting that swaddling,

. Sleep time in infants has increased.®!’

. Improvement in neuromuscular development, less physiological distress, better motor organization,
increase in self-regulatory capacity.®'®

. Pain reducing effect, and decrease in crying period.***’

. As swaddling provides flexion position it facilitates midline skills."’

As nesting and swaddling individually has many benefits, hence when both nesting and swaddling
when provided together can enhance their combine effect. Thisreview was done on studieswhich has focused on
sleep and physiological parameters in preterm infants when provided with nesting and swaddling together. The
limited number of studies were found evaluating effect of nesting & swaddling on sleep cycle of infants. The
positive effect on sleep and physiological parameters. The study reviewed showed there is increase in sleep
duration of infants quite as well as active. As the proper positioning promoted relaxation along with less energy
expenditure, it facilitated the sleep among them.

The nesting & swaddling was also effective in reducing crying episodes, as provided content
environment mimicking the safe environment in womb. There was reduction in mean heart rate and respiratory
rate of the infants. There was increase in oxygen saturation level among these infants.

There is scarce literature on combined effect of Nesting &swaddling. Some of the studies were paid, so
could not be included in this review. Theavailable articles have not clearly recommended about the duration of
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nesting & swaddling used in a day or the intervals to be used in the administration of these techniques together.
Further detail review is recommended, for indepth understanding of beneficial effect of Nesting & swaddling for
preterm infants with low birth weight.

V. Conclusion

With the present review, it was possible to gather the existing scientific evidence regarding effective
strategies in the protection and promotion of sleep patterns and maintenance of physiological patterns. Adequate
sleep patterns should be given importance as it has strong impact on development of the infants. Along with
sleep patterns physiological parameters also play an important role in development of infants. This practice
should be further used in NICU.Appropriate training for caregiving staff is also recommended for the safe &
scientific use of Nesting & swaddling.In the humid & hot environment the technique should be administered
gradually, observing the infant’s responses.Further studies with more specific inclusion & exclusion criterions
considering the physiological & environmental factors may guide the importance of nesting & swaddling in
preterm infants.

References

[1]. Reyhani T, Ramezani S, Boskabadi H, Mazlom S. Evaluation of the effect of nest posture on the sleep-wake state of premature
infants. Evidence Based Care. 2016 Apr 1;6(1):29-36.

[2]. El-Nagger NS, Bayoumi OR. Effect of applying nesting technique as a developmental care on physiological functioning and
neurobehavioral organization of premature infants. environment. 2016;8:16.

[3]. Maher G, Elarousy W. Effect of nested and swaddled prone positioning on sleep and physiological parameters of low birth weight
neonates. Int J Nurs Health Care Res. 2018;5(3):48-55.

[4]. Abdeyazdan Z, Mohammadian-Ghahfarokhi M, Ghazavi Z, Mohammadizadeh M. Effects of nesting and swaddling on the sleep
duration of premature infants hospitalized in neonatal intensive care units. Iranian journal of nursing and midwifery research. 2016
Sep;21(5):552.

[5] Correia A, Lourengo M. Sleep promotion in neonatal intensive care units: scoping review. Enfermeria Global. 2020;19(1):561-75.

[6]. Vadakkan AJ, Prabakaran V. Comparison of the Effect of Nesting and Swaddling on Sleep Duration and Arousal Frequency among
Preterm Neonates: A Randomized Clinical Trial. Journal of Caring Sciences. 2022 Jul 12;11(3):126-31.

[7]. DEVELOPMEMTALLY SUPPORTIVE CARE IN NEONATAL INTENSIVE CARE UNIT (NICU):-A REVIEW Prasenjit
Halder* , Debabrata Bera , Arindam Banerjee

[8]. Lejeune F, Delacroix E, Gentaz E, Berne-Audéoud F, Marcus L, Debillon T. Influence of swaddling on tactile manual learning in
preterm infants. Early human development. 2021 Feb 1;153:105288.

[9]. Kihara H, Nakamura T. Nested and swaddled positioning support in the prone position facilitates sleep and heart rate stability in
very low birth weight infants. Res Rep Neonatol. 2013 Mar 25;3:11-4.

[10].  Sehgal A, Stack J. Developmentally supportive care and NIDCAP. The Indian Journal of Pediatrics. 2006 Nov;73:1007-10.

[11]. Mony K, Selvam V, Diwakar R, Raghavan RV. Effect of nesting on sleep pattern among preterm infants admitted in NICU. Biomed
Res [internet]. 2018;29(10):1994-7.

[12]. Kahraman A, Basbakkal Z, Yalaz M, Sozmen EY. The effect of nesting positions on pain, stress and comfort during heel lance in
premature infants. Pediatrics& Neonatology. 2018 Aug 1;59(4):352-9.

[13]. Karimi AA, Jahanpour F, Mirzaei K, Akeberian S. The effect of swaddling in physiological changes and severity of pain caused by
blood sampling in preterm infants: Randomized clinical trial. International Journal of Pharmaceutical and Phytopharmacological
Research (elJPPR). 2018 Apr;8(5):1-5.

[14].  Therapeutic Positioning in the NICU. s.I. : Koninklijke Philips N.V. (Royal Philips, 2014.

[15].  Gill SK, Kumar Y, Sharin J. A Study to Assess and Evaluate the Effect of Nesting on Physiological Parameters and Comfort
Behavior of Preterm Infants Admitted in NICU of Selected Hospitals in Punjab and Haryana. Journal of Nursing Science &
Practice. 2015;5:2.

[16]. Indra V. Effect of nesting versus non nesting on sleep pattern and physiological parameters among premature infants. International
Journal of Advances in Nursing Management. 2018;6(2):149-51.

[17].  Van Sleuwen BE, Engelberts AC, Boere-Boonekamp MM, Kuis W, Schulpen TW, L'Hoir MP. Swaddling: a systematic review.
Pediatrics. 2007 Oct;120(4):e1097-106.

[18]. Das HP, Pillai SG, Joyichan M. Effect of nesting on selected physiological parameters among preterm babies. Manipal Journal of
Nursing and Health Sciences (MINHS). 2020 Jul 1;6(2):38-43.

[19]. Edraki M, Paran M, Montaseri S, Nejad MR, Montaseri Z. Comparing the effects of swaddled and conventional bathing methods on
body temperature and crying duration in premature infants: a randomized clinical trial. Journal of caring sciences. 2014 Jun;3(2):83.

[20].  Valizadeh, L., Ghahremani, G., Gharehbaghi, M.M. and Jafarabadi, M.A., 2016. The effects of flexed (fetal tucking) and extended
(free body) postures on the daily sleep quantity of hospitalized premature infants: A randomized clinical trial. Journal of Research
in Medical Sciences: The Official Journal of Isfahan University of Medical Sciences, 21.

[21]. Camerota M, Tully KP, Grimes M, Gueron-Sela N, Propper CB. Assessment of infant sleep: how well do multiple methods
compare?. Sleep. 2018 Oct;41(10):zsy146.

[22].  Ferrari F, Bertoncelli N, Gallo C, Roversi MF, Guerra MP, Ranzi A, Hadders-Algra M. Posture and movement in healthy preterm
infants in supine position in and outside the nest. Archives of Disease in Childhood-Fetal and Neonatal Edition. 2007 Sep
1;92(5):F386-90.

[23].  Ferrari F, Bertoncelli N, Gallo C, Roversi MF, Guerra MP, Ranzi A, Hadders-Algra M. Posture and movement in healthy preterm
infants in supine position in and outside the nest. Archives of Disease in Childhood-Fetal and Neonatal Edition. 2007 Sep
1;92(5):F386-90.

[24].  Perry M, Tan Z, Chen J, Weidig T, Xu W, Cong XS. Neonatal pain: perceptions and current practice. Critical Care Nursing Clinics.
2018 Dec 1;30(4):549-61.

[25]. Madlinger-Lewis L, Reynolds L, Zarem C, Crapnell T, Inder T, Pineda R. The effects of alternative positioning on preterm infants
in the neonatal intensive care unit: a randomized clinical trial. Research in developmental disabilities. 2014 Feb 1;35(2):490-7.

DOI: 10.9790/0853-2203122630 www.iosrjournal.org 30 | Page



