https://menj.journals.ekb.eg
Print ISSN: 2735-3974
Online ISSN: 2735-3982

)] R ——

MNJ
Menoufia Nursing Journal
Faculty of Nuring
Menoufia University

Effect of Facilitated Tucking and Gustatory Stimulation on
Preterm Neonates’ Physical Growth and Behavioral
Regulation

Abeer Abd El-Razik Ahmed Mohammed®, Awatif Elsharkawy?,

Rehab Ibrahim Mostafa Radwan®
L2pssistant professor, Pediatric Nursing, Faculty of Nursing, Alexandria University

*Assistant professor, Pediatric Nursing, Faculty of Nursing, Damanhour University

Abstract: Facilitated Tucking (FT) position as an innovative nursing approach and
Gustatory Stimulation (GS) would mimic the feeling of being held within mother's hug.
Purpose: To determine the effect of FT and GS on preterm neonates’ physical growth
and behavioral regulation. Research Design: A quasi experimental design was used.
Setting: This study was conducted at the Neonatal Intensive Care Unit (NICU) of Abo
Hommos Hospital for Children, Damanhour City, Al-Behira Governorate, Egypt.
Sampling: A consecutive sample of 60 preterm neonates who achieved the inclusion
criteria were equally allocated into intervention and control groups. Instruments: Three
instruments were used. Instrument one: Preterm Neonates’ Characteristics and Medical
Data Assessment Record. Instrument two: Preterm Neonates’ Physical Growth Indices
Record. Instrument three: Preterm Neonate’s Behavior Assessment Scale. Results:
Neonates in the intervention group gained greater weight at the second and last
assessments than neonates in the control one, with the final assessment showed a
statistically significant difference (p= 0.003). The percentage of neonates in the
intervention group who exhibit normal behavior are greater than neonates in the control
one at the second and last assessments. Conclusion: Facilitated tucking and GS for
preterm neonates was effective in improving weight gain, autonomic visceral
neurophysiological responses and state regulation and attention- interaction.
Recommendation: Facilitated tucking and GS should be incorporated into the care of
premature infants in NICUs.

Key words: Behavioral Regulation, Facilitated Tucking, Gustatory Stimulation, Physical
Growth, Preterm Neonates.

Introduction

Prematurity is a prominent reason of
neonatal  death, decreasing the
mortality rate is considered among the
valued aims of the United Nations'
2030 agenda. The World Health
Organization (2018) stated that 15
million neonates are born before 37
weeks of pregnancy annually. Hence,
they require unique care, advanced
therapeutic  interventions  besides
special nursing approaches to survive.
Definitely, all survival modalities can
be achieved in Neonatal Intensive Care
Units (NICUs) (Muhe et al., 2019; Lan
et al., 2018). Unfortunately, during

their  hospitalization, they are

continuously exposed to painful
procedures in addition to, several
environmental stimuli as: odors,

sounds and lights which may affect
their behavioral states. This
environment  could delay the
organization and maturation of their
central nervous system (Muhe et al.,
2019; Hockenberry & Wilson, 2017).

Organization reveals the neonate's
capability to incorporate behavioral
and physiological systems and dealing
with the surrounding environment
without interruption in his state or
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physiological response. According to
the newborn behavioral organization
and development synactive theory,
organization occur via a continuous
interaction of five interrelated
subsystems  including  autonomic,
motor, state and attention/interaction,
and self-regulatory (Maltese et al.,
2017; Halder et al., 2015).

It is well known that touch is the first
way of communication between the
neonate and his mother. It maintains
the neonate’s physiological and
psychological regulations (Bigelow &
Power, 2020). On the other side, the
neonate is acquainted with his maternal
scent as well as the odor and taste of
her breast milk. In this regard, several
evidence-based practices strongly
supported the therapeutic effect of both
tactile and gustatory stimulations
among preterm neonates (Rhooms et
al., 2019; Altimier & Phillips, 2016;
Wigert et al., 2014). Therefore, using
innovative nursing approaches that
involve participation of the neonatal
mothers in their care is crucial. One of
the modern inventions is using mother
scented simulated hand. Which is
considered a virtual hand uses the
effect of touch to mimic the feeling of
being held within mother's hug. This
maneuver improves the release of both
serotonin and melatonin hormones that
encourage neonatal relaxation and
quietness (Ceylantekin et al., 2021;
Yapicioglu et al., 2021).

Repeated exposure  to NICU
environmental stimuli may cause
permanent alterations in the neonatal
brain regulation and perhaps lead to
the  occurrence of maladaptive
behaviors (Schlatterer et al., 2022).
According to Cignacco et al. (2012),
Facilitated Tucking (FT) is a potential
technique that contains advantages of
touch and position. Throughout this
position, the newborn is held with
warm hands as a tactile and thermal
stimulus. It helps the neonate to feel

with postural security, promotes motor
development, and conserves neonatal
energy. Moreover, FT aids a neonate's
ability to use his self-regulatory skills
like bringing hands to mouth and
grasping, so the neonate can better
handle the surrounding stress (Joseph
et al., 2020).

Unfortunately, premature newborns do
not have the opportunity to experience
the fundamental feeding-related cues
and sensations, such as taste, smell,
and hunger. Feeding is delivered
through a nasogastric tube. This leads
to bypassing the gustatory receptors
and hindering cephalic response. The
current researches revealed that the
cephalic response has a great role in
neonatal nutrition as; increase nutrient
absorption, improve gut and stomach
motility and release of metabolic and
digestive hormones. All these factors
lead to improve neonatal physical
growth (Arafa et al., 2021; Medeiros et
al., 2021; Bigelow & Power, 2020).
Neonatal nurses play a preemptive role
in the newborn  management.
Therefore, they have to be prepared
with inventive evidences in the
neonates’ care. The neonatal nurses
should be aware with the most optimal
nursing approaches which would
improve the neonates’ clinical
outcomes (Lan et al, 2018).
Researches addressing the adoption of
modern techniques like mother scented
simulated hand in NICUs are
insufficient. Optimistically, the current
research would use the effect of touch
and tucking position in the form of
simulated human hands with Gustatory
Stimulation (GS) that could enhance
the preterm neonates' behavioral
regulation and physical growth in
NICUs.

Purpose:

Determine the effect of facilitated
tucking and gustatory stimulation on

14 Menoufia Nursing Journal, Vol. 8, No. 1, MAR 2023



Effect of Facilitated Tucking and Gustatory Stimulation on Preterm Neonates’ Physical
Growth and Behavioral Regulation

preterm neonates’ physical growth and
behavioral regulation.

Research Hypotheses:

1) Preterm neonates who receive
facilitated tucking and gustatory
stimulation exhibit more improved
physical growth indices than those
who do not.

2) Preterm neonates who receive
facilitated tucking and gustatory
stimulation exhibit more stable
behavioral regulation than those
who do not.

Operational Definitions:

Facilitated Tucking: The preterm is
located in a side-lying, flexed fetal
posture. This position continues for
one hour twice/day for ten consecutive
days. Two hands simulator is used to
encircle preterms' body and provide a
sense of containment.

Gustatory Stimulation: It refers to the
stimulation of a preterm neonate’s taste
sense via putting a few drops of
mother’s breast milk on a preterm
neonate’s lips using a Sterile pacifier
or syringe.

Method

Research Design

To carry out this study, a quasi-
experimental research design was used
(intervention and control groups).

Setting

The study was conducted in the NICU
of Abo Hommaos hospital for children
(Demesna) at Al-Behira Governorate
which is affiliated to the Ministry of
Health and Population. The hospital
contains 40 incubators in the third
floor. The NICU is categorized into
three levels which provide services for
neonates in Al-Behira Governorate.
Level | provides neonatal services
which enhance feeding and growing.
Level 1l deals with neonates who have

health problems related to prematurity.
While, critically ill neonates who
require mechanical ventilation are
treated in level 111 NICUs. The current
study was carried out at level I NICU
which contains 15 incubators.

Sampling:

The sample size was estimated using

the Epi-Info program utilizing the

following parameters:

= Population size of 105 preterm
neonates (three months prior to
collection of data)

= Confidence coefficient =97%.

= Expected frequency = 50%.

= Acceptable error =5%.

= The required minimum sample size
was 52 preterm neonates.

A consecutive sampling of 60 preterm

neonates who fit the following

inclusion criteria were included:

= Postnatal age was 3 days.

(To permit full anesthesia effect

alleviation if given to the mother

during childbirth and allow for

neonatal adjustment for the new

surrounding as well as avoid

neurodevelopmental maturation before

study application).

= The range for gestational age was

32 to less than 37 weeks.

Did not receive either analgesics or

sedatives.

Begin enteral feeding via orogastric

tube.

Free from neonatal sepsis and any

congenital anomalies.

The subjects were allocated into two

groups namely; control and

intervention groups. Each one

composed of 30 preterm neonates.

The control group received only the

routine care for preterm neonates in

NICU. While, those neonates in

intervention group were subjected

to the FT and GS intervention

besides the NICU routine care

(Figure 1).
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Throughout study period, eligible 96
preterm neonates in NICU who fit the

inclusion criteria
Discharged from NICU
(n=10)
Guardians of NEONALES  m—
refused participation
(n=10)
Withdrawn from study
e (n=5)
\ 4
Eligible preterm
neonates
(n=71)

|

Simple random sampling and
random allocation of 60 out of 71

preterm
o

Intervention group
(n=30)

neonates
\

Control group
(n=30)

Figure-1: Flow chart of preterm neonates’ recruitment process.

Three instruments were utilized to
gather the essential data.

Instrument one: Preterm Neonates’
Characteristics and Medical Data
Assessment Record:

The instrument was created by the
researchers following a thorough
review of current and pertinent
literature (Muhe et al., 2019;
Hockenberry & Wilson, 2017). It
contained two parts:

16

= Part one: Preterm Neonates’
Characteristics such as postnatal
age, gender and the current weight.
Part two: Preterm Neonates’
Medical Data such as gestational
age, the current diagnosis and
feeding method.

Instrument two: Preterm Neonates’
Physical Growth Indices Record:
The researchers developed this
instrument after a comprehensive
revision of current and relevant
literature (Medeiros et al., 2021;
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Bigelow & Power, 2020). It involved
the weight in kilograms, recumbent
length as well as head circumference in
centimeters.

Instrument three: Preterm
Neonate’s Behavior Assessment
Scale (NBAS):

This scale was created by Als H et al.
(1982) and was adopted by the
researchers. The NBAS was used to
evaluate the preterm  neonates’
behavior regulation in the NICU. It has
two subsystems namely;
autonomic/visceral and the state
regulation and attention interaction.
Autonomic/visceral subsystem
involved respiration, color, visceral
and neurophysiological  responses.
While, the state regulation and
attention-interaction subsystem,
consisted  of  state  regulation,
orientation to auditory stimulus and
alertness. Content validity of the scale
was 0.95 and the test-retest reliability
(r) was 0.96 for autonomic/visceral
subsystem and 0.92 for state regulation
and attention-interaction subsystem
revealing a valid and reliable scale for
assessing the preterm neonates’
behavior.

Scoring system:

Each of these items in the two
subsystems was assessed using three-
point likert scale. Each item ranged
from 0-2.

The total score of autonomic/ visceral
subsystem is the sum of its four items
which is 8. The higher scores represent
the more regulated preterm neonate's
behavioral responses. A score of 5-8
denotes “normal behavioral response”,
a score of 2-4 indicates “suspected

abnormal behavioral response”.
Whereas, a score <l represents
“definite abnormal behavioral
response”.

The total score of state regulation and
attention-interaction subsystem is the
sum of its three items which is 6. The

higher the scores the more regulated
behavior response the preterm neonate
demonstrated. A score of 4-6 reflects
“normal behavioral response” a score
of 2-3 signifies “suspected abnormal
behavioral response”. Whereas, a score
<l represents “definite abnormal
behavioral response”. ™

Validity:

A jury of five experts (professors in
pediatric nursing) evaluated the face
validity of instruments one and two.
No modification was required.

Reliability:

Reliability of instruments one and two
was ascertained by quantifying the
internal consistency of their items
using Cronbach's Alpha coefficient test
and the results were accepted as it
yielded 0.85 and 0.86 for both tools
respectively.

Pilot study:

A pilot study was conducted on 6
neonates (10% of sample size) to
assess the research tools’ feasibility,
clarity, ~—and  applicability.  No
modification was done. Those neonates
were omitted from the study sample.

Ethical considerations:

A permission to conduct the current
study was obtained from the Research
Ethics Committee of the Faculty of
Nursing, Damanhour University. A
written informed consent was obtained
from neonates’ parents after explaining
the purpose of the study and method of
data collection. Each parent was
assured that they have the right to
withdraw from the study at any time.
Privacy of mothers was maintained.
Confidentiality of the collected data
was ascertained and participants'
anonymity was assured.
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Method:

1) An official letter from the Dean of
the Faculty of Nursing, Damanhour
University was directed to the
director of the hospital (Demesna).
The letter contained the study
purpose and method of data
collection.

2) In order to avoid subject
contamination, data were first
gathered from the preterm newborns
in the control group who were given
regular NICU care. Then, FT and
GS were applied for the preterm
neonates in the intervention group.

3) Collection of data was done during
the morning and evening shifts. The
preterm neonates’ characteristics as
well as medical data for both
control and intervention groups
were obtained from their records
using instrument one.

4) Hand washing was performed by
the researcher before data collection
and before touching each preterm.

5) Disinfection  of all  utilized
equipment was done with alcohol
(scale, measuring meter and
simulator).

6) For  both  groups, baseline
assessment was done at 3rd day of
life; physical growth indices
(weight, length, and  head
circumferences) were measured
using instrument two. Assessment
of  preterms’  behaviors  was
conducted by the researchers using
instrument three.

7) Preterm neonate’s behavior
assessment scale was applied as
follows: The researchers assessed,
evaluated, and scored the following
items:

»Preterm neonates’ color and
counted the respiratory rate per
minute  then  documented its
characteristics.

»Visceral items were assessed
through examining the existence of
feeding intolerance via orogastric

tube aspiration, observing gastro-
oesophageal reflux and assessing
the bowel movement by
stethoscope.

= Neurophysiological responses were
assessed by provoking their reflexes
like palmar grasp reflex: The
researcher stroked the neonates’
palms by his finger; which
motivated the preterm neonate to
grasp that finger.

= The preterm neonates’  state
regulation was  assessed by
inspecting them during the stressful
situation as heel lance.

»For orientation to  auditory
stimulation: A gentle rattle was
utilized to check the neonate
response to auditory stimuli which
were offered to every side of the
neonates’ ears and out of their
sights.

»Lastly, the preterm neonates’
alertness was assessed via visual
stimulation: The researchers used a
red ball to check the preterm
neonates’ abilities to fix their eyes
on an object and visually flow it
horizontally.

8) For the intervention group:

»The mothers were asked to wash
their hands and breasts thoroughly.
Then, they were instructed to
squeeze their breasts in sterile
bottles. The researchers put a few
drops of fresh squeezed mothers’
Breast Milk (BM) on preterms' lips
if they were asleep or on their
tongues if they were awake via
sterile syringes or pacifiers. This
stimulation was done for nearly 3-5
minutes twice / day along with FT
for ten successive days.

=»The hands of the simulator were
scented with the odor of the
neonates' mothers after they were
left inside the mothers’ naked chest
strictly for 10-15min. Then, the
simulated hands were maintained
under a radiant warmer for around
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five minutes to achieve the mothers’
distinctive warm touch. The preterm
neonates were placed in a side-lying
flexed position inside the incubator.

=Preterms were put in a C shape
position using the two palms of the
simulator. One of the hands of the
simulator was cupped in order to be
placed on the head of the preterm
neonate while, the palm of the other
gloved hand was also cupped and
placed on the inferior part of the
neonate’s body and extremities.
Such intervention was performed
twice / day/ ten successive days
(once in the morning shift and once
in the evening shift after
feeding).The preterm was left in this
position for an hour as illustrated in
Figure (2).

Figure 2. Preterm neonate in FT
position with mother scented
simulated hands.

9) For intervention  group second
assessment for preterms' behaviors
and physical growth measurements
were conducted on the tenth day of
intervention (last day of
intervention) and third assessment
was conducted after another 10 days
using the same data collection
instruments.

10) For  control group  second
assessment was conducted after 10
days of the baseline assessment and
the third assessment was conducted
after another 10 days.

11) The data were collected during a
period of seven months (starting

from March to the end of September
2022).

Data Analysis

Concerning  data analysis, the
Statistical Package for Social Sciences
(SPSS) wversion (25) was utilized.
Descriptive statistics which comprised
of number, percentage, mean and
standard deviation were used. Student t
test was used as well as Chi-square and
Fisher’s Exact tests. A statistical
significant difference was considered if
p < 0.05 and a highly statistical
significant difference was judged if p <
0.001.

Results:

The characteristics and medical data of
preterm neonates in the intervention
and control groups are illustrated in
Table 1. It is portrayed that no
statistical significant differences were
found between preterms (gender,
weight and medical data) at 5% level
of statistical significance.

Table 2 highlights the weight, length
and head circumference of preterms in
intervention and control groups during
the initial, second and last assessments.
Regarding to neonates’ weights, the
current table revealed that mean
weights of preterms were highly
increased in the last assessment.
Therefore, there was a statistical
significant difference between both
groups (p = 0.003).

Concerning the neonates’ lengths, the
differences were not statistically
noteworthy between the two groups.
Also, there were no statistical
noteworthy differences between head
circumferences of preterms in the
intervention and control groups as
well.

Table 3 shows the color, respiration,
visceral and neurophysiological
responses of preterms during the
initial, second and last assessments. In
relation to color, the last assessment
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clarified that 56.7% of preterms in the
intervention group had pink color
compared to 26.7% of them in the
control group. Hence, there was a
statistical substantial difference
between both groups at the last
assessment (p=0.040).

Regarding neonates’ respiration, no
statistical significant differences were
found among neonates in the
intervention and control groups during
the three assessments.

For preterms visceral reactions, the
final assessment disclosed that 90.0%
of the newborns in the intervention
group showed nil gastro-oesophageal
reflux in comparison with only 30.0%
of preterms in the control group. So,
there  were  highly statistically
substantial differences between
preterms in the two groups at the final
assessment ( p=0.001).

In respect to the neonates’
neurophysiological responses, the final
assessment displayed that 86.7% of the
newborns in the intervention group
showed stable responses oppositely to
40.0% of preterms in the control
group. For this reason, there was a
highly statistical significant difference
between both groups during the final
assessment (p=0.001).

Table 4 clarifies regulation status,
orientation of auditory stimulation and
alertness of preterms during the initial,
second and last  assessments.
Regarding to the preterm state
regulation, at the last assessment
70.0% of the preterms in the
intervention group were awake alert
compared to only 23.3% of preterms in
the control one. A highly statistical
significant difference was discovered
between the two groups in the last
assessment (p=0.001).

Concerning the neonates’ orientation
of auditory stimulation, at the last
assessment the newborns in the
intervention group revealed more
reactions to auditory stimulation as two

thirds of them focused on stimulus and
followed it using smooth continuous
head movements contradicted to 20.0%
of preterms in the control group. Thus,
there was a highly statistical significant
difference between the intervention
and control groups at the final
assessment (p=0.001).

The same table presents that at the last
assessment, preterms in the
intervention group were more alert in
the second and last assessments. That's
why, there were statistical and highly
statistical significant differences in the
second and the last assessments
consequently among preterms (p=
0.034 and 0.001 respectively).

Table 5 and figure 3 clarify
distribution of preterms according to
their autonomic visceral behavioral
responses during the initial, second and
last assessments. During the second
assessment, more than half of the
preterm newborns (53.3%) in the
intervention group had “normal
behavioral response” compared to only
26.7% of preterm neonates in the
control group. Furthermore, at the last
assessment, 80.0% of the preterm
newborns in the intervention group in
contrast with 53.3% of the preterm
newborns in the control group
demonstrated  “normal  behavioral
response”. Therefore, there was a
statistical significant difference
between preterms in  the last
assessment (p=0.028).

Table 6 and_figure 4 portray
distribution of preterms according to
their regulation status and attention
interaction during the initial, second
and last assessments. Preterms in the
intervention group showed improved
behavioral responses than preterms in
the control group during the second
and last assessments. For this reason,
there was a statistical significant
differences between them in the second
assessment (p=0.019).
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Table 1: Characteristics and Medical Data of Preterm Neonates in the Intervention and

Control Groups

Study grou
Characteristics and Medical Data (::gso) i Contr?rllzg:srg)u > Sig-;?fsif;:;ce
No.| % No. | %
Characteristics
Gender
e Male. 25 83.3 24 80.0 %= 1.000
o Female. 5 16.7 6 20.0 P=0.500
Current Weight / grams
e 1000 - 11 36.7 12 40.0 FE'=0.120
e 2000 -<3000 19 63.3 18 60.0 P=0.060
Mean + SD 1899 £ 6.85 1886 + 5.99
Medical Data
Gestational age/ Weeks
e Moderately preterm (32 - < 34 weeks). 2 6.7 3 10.0 F'=0.023
e Late preterm (34 -< 37 weeks). 28 93.3 27 90.0 P=1.000
Mean + SD 35.87 £ 1.551 35.72 +1.672
Current Diagnosis
e Respiratory Distress Syndrome. 12 40.0 15 50.0
e Congenital Pneumonia. 9 30.0 8 26.7 X2=10.642
e Hyperbilirubinemia. 9 30.0 ’ 233 P=0.725
Method of Feeding
e Oral 4 13.3 4 T I —
e Orogastric Tube. 26 86.7 26 86.7

X? = Chi Square Test
p: p value of Chi Square test/ Fisher’s Exact Test

FET = Fisher’s Exact Test

*Significant at p < 0.05
*Highly Significant at p <0.001

Table 2: The Weight, Length and Head Circumference of Preterms in Intervention and
Control Groups during the Initial, Second and Last Assessments.

Baseline data Secondhassessment Last asshessment
H' tl tl
Physical Growth (Initial _assessment) (at 1(_) day) (at 2_0 day)
Indices Intervention | Control Intervention | Control Intervention | Control
group group group group group group
(n=30) (n=30) (n=30) (n=30) (n=30) (n=30)
Weight (kg)
Mean + SD 1.18+0.09 1.1940.13 1.13+0.61 1.11+0.88 1.29+0.10 1.21+0.10
Test of significance t=0.42, P=0.673 t=0.77, P=0.443 t=3.1, P=0.003*
Length (cm)
Mean + SD 38.73+1.56 38.51+1.59 39.56+1.46 39.29+1.57 40.36+1.35 39.87+1.53
Test of significance t=0.55, P=0.585 t=0.69, P=0.493 t=1.3,P=0.188
Head Circumference (cm)
Mean + SD 27.66+1.33 27.84+1.10 28.56+1.21 28.52+1.04 29.59+1.24 29.23+1.2
Test of significance t = 0.56, P=0.567 t=0.15, P=0.882 t=1.1 P=0.258

t= Student t Test

p: p value of Student t Test

*Highly Significant at p < 0.001

*Significant at p < 0.05
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Table 3: Color, Respiration, Visceral and Neurophysiological Responses of Preterms

during the Initial, Second and Last Assessments.

Baseline data

Second assessment

Last assessment

(Initial assessment) (at 10 " day) (at 20 " day)
Autonomic Intervention | Control Intervention | Control Intervention Control
/Visceral group Group Group group group group
Subsystem (n=30) (n=30) (n=30) (n=30) (n=30) (n=30)
Domains NO.[ % [ NO.| % NO] % | NO| %[ NO.| % | NO. | %
Color
Pale/cyanotic. 11 |36.7 12 |40.0 1 3.3 2 | 6.7 1 33 | 2 6.7
Pink but changes
rapidly with slow
recovery, not 19 |63.3 18 |60.0 21 | 70.0 24 | 80.0| 12 40.0 20 66.7
returning to good color
Pink. 0 0.0 0 0.0 8 | 26.7 4 | 133 17 | 56.7 8 26.7
Test of significance X*=0.071, P=0.791 FET =1.900, P=0.490 F=' = 5,576, P= 0.040*
Respiration
Gasping, frequent apnea,
unstable respiratory rate 5 16.7 7 23.3 4 13.3 8 26.7 0 0.0 0 0.0
Occasional apnea,
urlstablereSpiratory 25 |83.3 23 |76.7 22 | 734| 21 | 700| 10 | 333 | 11| 367
rate
Regular, stable
refpiratory 0 0.0 0 0.0 4 1133 1] 33 20 66.7 | 19 63.3
rate.
Test of significance X*=0.417, P=0.519 "=2.968, P=0.220 X*=0.073, P=10.787
Visceral
Vomits feed,
feed 15 | 50.0 10 |33.3 0 0.0 0 0.0 0 0.0 1 3.3
intolerance.
Bowel movement grunt
and Strain 15 (50.0 20 |66.7 19 | 63.3 24 | 80.0| 3 10.0 20 66.7
Gastro-oesophageal
refluxNil 0 0.0 0 0.0 11 | 367 6 20.0 27 90.0 9 30.0
Test of significance X?=1.714, P=0.190 X =2.052, P=0.152 F=' = 23.416, P= 0.001*
Neurophysiological responses
Flaccid in stimulation 13 |43.3 13 |43.3 2 |6.7 1 3.3 0 0.0 0 0.0
Abnormal jerks, Twitch 17 |[56.7 17 |56.7 23 | 76.7 25 | 83.3 4 13.3 18 60.0
Stable 0 |0.0 0 [0.0 5 16.7 4 13.3 26 86.7 | 12 40.0

Test of significance

F=' =0.650, P=0.794

X? =14.067, P= 0.001*

X2 = Chi Square test
p: p value of Chi Square test/ Fisher’s Exact Test

22

FET = Fisher’s Exact Test
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Table 4: Regulation Status, Orientation of Auditory Stimulation and Alertness of
Preterms during the Initial, Second and Last Assessments.

Baseline data

Second assessment

Last assessment

State regulation and (Initial assessment) (at 10 " day) (at 20 " day)
Attention-
Interaction Subsystem Intervention Control Intervention Control Intervention Control
Domains group group group group group group
(n=30) (n=30) (n=30) (n=30) (n=30) (n=30)
NO. % NO. % NO. % | NO. % NO. % NO. %
Regulation status
Intense crying which is 1
rhythmic with irregular 10 333 3 10.0 8 26.7 1 3.3 3 10.0
. 36.7
breathing.
Active awake state with 19
infant fussing but not crying 20 66.7 21 700 | 21 70.0 8 26.7 20 66.7
63.3
but stressed and hyper alert.
Awake alert. 0 0.0 0 00| 6 20.0 1 3.3 21 70.0 7 23.3

Test of significance

X*=0.073, P=0.787

FET =5.606, P=0.064

FET=13.123, P=0.001*

Orientation of Auditory Stimulation

Does not focus on or follow
stimulus.

30

30 100

100

7 23.3 15 50.0

0.0 0

0.0

Brightness with stimulus,
may focus and follow
briefly with jerky eye
movements

0 0.0 0 0.0

22 73.3 | 14 46.7

10

33.3 24

80.0

Focuses on stimulus and
follows with smooth
continuous head movement

1 3.3 1 3.3

20

66.7 6

20.0

Test of significance

FET = 4.852, P=0.080

X?=13.303, P=0.001*

Alertness

Rarely or never responsive
to direct stimulation

17

63.3 56.7

5 16.7 12 40.0

3.3 1

3.3

When alert, responsivity
brief and variable, may be
delayed

13

1 43.3

36.7

21 70.0 | 18 60.0

10

33.3 23

76.7

Always alert in best periods,
stimulation always elicits
alerting and orientating

0 0.0 0 0.0

4 13.3 0 0.0

19

63.3 6

20.0

Test of significance

X?=0.278, P= 0.598

F~'=6.758, P= 0.034*

F-'=12.164, P=0.001*

X2 = Chi Square test

p: p value of Chi Square test/ Fisher’s Exact Test

FET = Fisher’s Exact Test

*Significantat P < 0.05

*Highly Significant at p < 0.001
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Table 5: Distribution of Preterms according to their Autonomic Visceral Behavioral
Responses during the Initial, Second and Last Assessments.

Baseline data Second assessment Last assessment
(Initial (at 10 " day) (at 20 " day)
assessment)
onoAt\iltsrfg(r:I:ir::t Score Intervention Control Intervention| Control Intervention Control
. group group group group group group
] SO (n=30) (n=30) (n=30) (n=30) (n=30) (n=30)
NO. % | NO. | % NO. % | NO. % | NO. % | NO. %
Normal behavioral response
(5-8). 3 10.0 3 10.0 16 53.3| 8 | 26.7 24 | 80.0 16 | 53.3
Suspected
abnormal
behavioral response 22 733 | 23 | 76.7 13 43.3( 19 | 63.3 6 | 20.0 14 | 46.7
(2-4).
Definite abnormal
behavioralresponse (<1). 5 16.7 4 13.3 1 3.3 3 |10.0 0 | 00 0 0.0
Mean = S.D 2.8+0.55 26+091| 43+0.66 3.7+0.80 6.6 £0.13 5.3+0.71
Test of significance F='=0.263, P=1.000 F-' = 4.664, P=0.102 X% =4.800, P=0.028*

X? = Chi Square test

FET = Fisher’s Exact Test

p: p value of Chi Square test/ Fisher’s Exact Test

Baseline Data

10 th Day

*Significant at P < 0.05
*Highly Significant at p < 0.001

6.6

5:3
¢

20 th Day

e=sms [ntervention

e e Control

Figure 3: Distribution of Preterms according to their Autonomic Visceral Behavioral Responses
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Table 6: Distribution of Preterms according to their Regulation Status and Attention Interaction

during the Initial, Second and Last Assessments.

Baseline data Second assessment Last assessment
Total Percent Score of (Initial assessment) (at 10 " day) (at 20 " day)
State regulation and Intervention Control Intervention Control Intervention Control
Attention- Interaction group group group group group group
Subsystem (n=30) (n=30) (n=30) (n=30) (n=30) (n=30)
NO. % NO. % NO. % NO. % NO. % NO. %
u‘_’g)’“a' behavioral response 2 67 |2 67| 6 200 | 3 100 | 19 633 | 11 367
Suspected abnormal
behavioral response 7 233 7 233 21 700 15 50.0 11 36.7 18 60.0
(2-3).
Definite abnormal behavioral | o) 704 | 21 700 | 3 100 | 12 400 | 0 00 | 1 33
response (<1).
Mean £ S.D 1.3+£0.58 1.3+£0.71 2.51£0.54 1.9 £0.88 44+0.11 3.5%£0.32
-------------- F=' =7.343, P= 0.019* F=' = 4,695, P= 0.070

FET: Fisher’s Exact Test

Significant at p <0.001

4.5

3.5

Baseline Data

10 th Day

p: p value of Fisher’s Exact Test

4.4

3,5

|
|
1
|
+
|
|
|
|
1
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
1
|
|
|
1
|
|
|
1

20 th Day

*Significant at P <0.05 *Highly

e===s |[ntervention

e = Control

Figure 4: Distribution of Preterms according to their Regulation Status and Attention
Interaction during the Initial, Second and Last Assessments

Discussion:

Birth of preterm neonates is associated
with  many  complications.  So,
hospitalization and close health
monitoring are necessary for these

premature infants (Hockenberry &
Wilson, 2017).

Parental physical closeness to the
neonate during hospitalization in

NICU is crucial for the promotion of
his well-being (Flacking et al., 2012).

Menoufia Nursing Journal, Vol. 8, No. 1, MAR 2023

The essential determinant of neonatal
health is gaining weight steadily
(Vilanova et al., 2019). In this frame,
the finding of the present study
illustrated that the mean weight of
preterm in the intervention group at the
second and last assessments increased
more than those in the control group. It
could be justified by that the applied
intervention may generate calmness
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and ease sleep that consecutively
stimulates  secretion of  growth
hormone and improves neonates’ body
weight. This finding was similar to the
result of Lee & Lee (2018) and
Sarapuk et al. (2017) who found that
the body weight of the group who
received a similar nursing intervention
was higher than preterms in the control
group (did not receive the designed
intervention).

The enhanced body weight among
neonates in the intervention group in
the current study could be also related
to the fact that smell of mothers’ odor
and GS using mothers’ BM were
strong  stimulators of  neonatal
metabolism and digestion which could
assist the absorption of feeds and
promote weight gain (Muelbert et al.,
2021). This result was in harmony with
Beker et al. (2017) who declared in a
Randomized Controlled Trial (RCT)
that taste and smell of milk enhanced
preterm neonates’ weight. In the
contrary, Beker et al. (2021) elaborated
in a RCT that taste and smell of milk
concomitant with the tube feeding did
not increase weight of preterm
neonates at discharge.

The results of the present study also
showed that the percentage of neonates
in intervention group who exhibited
normal behavior were greater than
those in the control group in the last
assessment  (autonomic  /visceral
subsystem) and in the second
assessment that was related to
regulation status and attention-
interaction subsystem. Furthermore,
preterms' alertness improved in the
second and last assessments. These
findings could be attributed to the fact
that FT position calmed down the
autonomic nervous system response
and decreased hormonal markers for
stress such as cortisol and epinephrine
(Grunau & Linhares, 2014). Facilitated
tucking position could also ease
regulatory behaviors of neonates like

sucking hands to deal with stress
which help to ease self-control. The
results of the current study were
consistent with Halder et al. (2015) and
Grenier et al. (2015) who revealed that
alterations in preterm neonates’
position could have a helpful effect on
their ~ behavior  regulation.  An
analogous result was illustrated by
Rubin Selvarani (2016) who concluded
that FT could enhance infants'
regulatory systems. Moreover, using
mimic mothers' touch besides GS
could promote neonates' sleep cycles,
regulate the sleep cycle and improve
interaction with the surrounding
environment.  This  result  was
corroborated by Mohammed (2018)
who mentioned that nearly two thirds
of neonates who were exposed to FT
were active sleeper; their eyes were
closed and had facial movements. In
this context, Welch (2016) affirmed
that calming cycle theory
recommended that emotionally
closeness of neonate with his mother
would help in the adjustment to the
surroundings.

The findings of the present study
reflected that the percentage of preterm
neonates who exhibited pink color in
the intervention group were more than
those in the control especially at the
last assessment. This could be
attributed to the fact of sensory
stimulation via simulated hands could
have increased the flow of blood to the
neonates’ brain and body tissue and
stimulated blood circulation (Parsa et
al., 2018). Similarly, Salmani et al.
(2017) appraised the impact of FT
using simulated hands that
significantly enhanced physiological
parameters like oxygen saturation and
respiratory rate among intervention
group. A study by Parsa et al. (2018)
established that the percentage of
preterm infants who exhibited pink
color in the study group was greater
than those in the control group.
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The current study demonstrated that
freshly expressed BM as gustatory
stimulus elicited motor responses
among preterm neonates. It helped
almost three quarters of the neonates in
the intervention group to be awake and
alert compared to only one quarter of
preterms in the control group at the last
assessment. In addition to the majority
of neonates in the intervention group
did not develop gastro-oesophageal
reflux compared to around one third in
the control one during the last
assessment. It could be due to the fact
that olfactory stimulation associated
with their mothers’ expressed BM may
improve the gustatory effect of BM
through increasing salivation,
peristaltic ~ movements,  digestive
enzymes secretion and the release of
digestion hormones as insulin and
gastrin which could enrich enteral
feeding tolerance (Muelbert et al.,
2021). The finding of the present study
was congruent with Lin et al. (2022)
who concluded that BM provided
nutrition besides reduced the bio
behavioral stress that may occur for the
neonates in the NICU.

CONCLUSION:

The present study concluded that the
initiation of FT and GS for preterm
neonates was effective in improving
weight gain, autonomic visceral
neurophysiological responses and state
regulation and attention- interaction in
preterm neonates.

RECOMMENDATIONS:

Based on the current study results, the
following ~ recommendations  are
suggested:

1) Facilitated tucking and GS as a
developmental supportive care for
preterm  neonates should be
incorporated into the care of
premature infants in NICUs.

2) Collaboration and  continuing
education for all health care

providers in the NICUs about
neurodevelopmental supportive care
are required to improve the quality
of care provided for preterm
neonates.

3) Proper in-service training program
for  neonatal nurses  about
developmental  supportive  care
approach is mandatory to update
their knowledge and improve their
performance.

4) Simplified booklet or CD about FT
using simulated hands and its
application should be available for
nurses in NICU and mothers' of
premature neonates.
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