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Abstract: Introduction: Prematurity
is a major public health problem. The
sensorimotor intervention aims at functional
rehabilitation, acting in the prevention
of movement disorders and dysfunctions
inherent to prematurity. Goal: To identify
the cardiopulmonary and behavioral
repercussions of premature infants submitted
to sensorimotor stimulation in neonatal
units. Methodology: It was an observational,
retrospective study with an intervention and a
quantitative approach. Sample collection took
place between February and June 2018, at the
Escola Maternidade: Assis Chateaubriand
(MEAC). The data were collected through a
formcontainingtheclinicaldataoftheneonates
and an evaluation of the cardiopulmonary
(Heart Rate, Respiratory Rate and Oxygen
Saturation) and behavioral repercussions
before and after a sensorimotor intervention
protocol (kinesthetic tactile stimulation and
exercises/ passive mobilization), developed
by the study researchers and performed by
the professional physiotherapist of the sector.
Result: A total of 32 preterm infants who met
the inclusion criteria were evaluated, 58.4%
of whom were female, with a gestational age
between 35 and 36 weeks (43.8%), weight
less than 1,500 (53.1%) and APGAR greater
than 7 at birth (90.3%). When analyzing
the cardiorespiratory repercussions, a
slight increase was seen after sensorimotor
stimulation, all neonates changed their
behavioral state from sleepiness to alertness
and showed no pain after handling.
Conclusion: the results of this study show
that the procedures used by the researchers
changed cardiorespiratory and behavioral
variables, however they do not cause pain.
Keywords: Prematurity. Neonatal.
Physiotherapy.
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INTRODUCTION

In developing countries, prematurity
is a major public health problem because
it is a determinant of neonatal morbidity
and mortality. A study proves that preterm
newborns (RNpt) and low birth weight have
a significantly higher risk of mortality than
children born with a weight greater than or
equal to 2,500g and those with gestational
ages greater than or equal to 37 weeks (DA
ROSA et al. al,, 2021; DUARTE et al., 2021;
PITILIN et al., 2021).

Due to the instability and immaturity
presented at birth, newborns are considered at
risk and need special care offered in Neonatal
Units (NU). These units have adequate
technical conditions for the provision of
specialized care, including physical facilities,
equipment and human resources and are
divided according to the care needs in the
Neonatal Intensive Care Unit (NICU) and
Neonatal Intermediate Care Unit (NICU),
which is subdivided into: Conventional
Neonatal Intermediate Care Unit (UCINCo)
and Kangaroo Intermediate Neonatal
Care Unit (UCINCa) (PORTAL DE BAS
PRATICAS, 2019).

Prematurity, which is recognized as an
important risk factor for motor development
disorders, which, added to the insults suffered
in the environment of a NU, such as the
presence of noise, intense lighting, constant
handling and the performance of painful
procedures, can promote an interruption in
the progression of the development of brain
structures, which can affect important events
in brain development such as synaptogenesis
and myelination (MATOS; DA SILVA;
BOULHOSA, 2021; VASCONCELOS et al,

2019).
In the NUs, newborns (RN) receive
assistance  from a  multidisciplinary

team composed of doctors, nurses and
physiotherapists, among others, who work

together, generating an interaction between
different areas of knowledge, aiming at a more
specialized care. The doctor is responsible for
the patients and when procedures to support
the diagnosis are necessary, the rest of the
team is called (SILVA et. al, 2019; OLIVEIRA,
2019; FIGUEIROLA et. al, 2018)

After a careful assessment of the newborn,
the physical therapist is responsible for
indicating or contraindicating the physical
therapy intervention, as well as defining the
resources that will be used in their respiratory
conduct and/or sensorimotor stimulation
(SMS). Physiotherapy can contribute to the
reduction of neonatal morbidity, length of
stay and hospital costs (OLIVEIRA, 2019;
FIGUEIROLA et. al, 2018).

The ESM  aims to  stimulate
neuropsychomotor development (DNPM)
by preventing or minimizing the harmful
effects of the environment of the NUs
and their interventions. Among the
procedures performed in the ESM, we
mention in this study tactile kinesthetic
stimulation and exercises/mobilization
(passive) used to improve weight gain
and reduce hospitalization time, increase
parasympathetic activity during sleep,
improve muscle strength and bone
mineralization, optimize the performance of
motor behavior, among others (JONHSTON
et. al, 2021; BALDA; GUINSBURG, 2018).

Pagano, Moreira and Resck (2020)
highlight that hemodynamic variation
during manipulation, risk of infection
and high sensitivity to pain are common
characteristics of the neonatal period that
are presented by the multiple conditions
listed above, so the present study aimed to
identify the cardiopulmonary and behavioral
repercussions of premature infants submitted
to MSE in Neonatal Units.
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METHODOLOGY

It was an observational, retrospective
study with an intervention and a quantitative
approach. Sample collection took place
between February and June 2018, at the
Escola Maternidade: Assis Chateaubriand
(MEAC), a reference in the Northeast in
the care of pregnant women, specializing
in obstetrics, gynecology, mastology and
neonatology services, with emphasis on the
service of humanized birth.

The population consisted of newborns
with a gestational age (GA) greater than 34
weeks, with more than 72 hours of birth,
hospitalized at UCINCO and UCINCA,
clinically stable and without oxygen therapy
support. Infants in a deep sleep state and who
had any neurological dysfunction, syndrome
or heart disease were excluded from the
study.

Data collection was carried out in two
moments. The selection of the population
was performed through the medical records
from which pre, peri and post-natal data
from the Rnpt were taken and placed in a
data collection form. After that moment, the
mothers were sought out by the researchers
in order to allow their child to participate in
the study, which was given through the Free
Informed Consent Term (FICT).

The second moment consisted of
sensorimotor  stimulation,  performed
by the physical therapist/researcher and
accompaniedbyanotherresearcher, physician
or physical therapist, in order to observe
and record cardiopulmonary repercussions
such as Heart Rate (HR), Respiratory Rate
(RR), Saturation of Oxygen (SatO2). Before
and during the intervention, the behavioral
status and whether the Rnpt presented pain
during the intervention were also observed,
assessed using the NIPS protocol.

Two interventions of sensorimotor
stimulation were used, following the

protocol: tactile kinesthetic stimulation,
exercises/passive mobilization (alternate
upper limb reaching, alternate lower limb
kicks, pelvic and scapular girdle dissociation)
and therapeutic positioning.

The HR and SatO2 variables of the
newborns who were at the UCINCO
were measured by the vital signs monitor
(hospital oximeter) and those at the
UCINCA by the portable pulse oximeter.
RR was always measured by the same
researcher and in 60 seconds, through
thoraco-abdominal movements and use of
a stethoscope. Behavioral characteristics
and presence of pain were analyzed using
the Neonatal Behavioral Assessment Scales
and the Neonatal Infant Pain Scale (NIPS)
respectively.

Guimaraes (2016)  highlights  that
pediatrician T. Berry Brazelton in 1973
(BRAZELTON, 1973) was one of the first
authors to create resources to advance
beyond the physical examination of the
APGAR and the neurological evolution in
the evaluation of the newborn, recognizing
that neonates have a rich variety of behaviors
that express their abilities classifying them
into 6 behavioral states.

The NIPS is an approved scale for the
assessment of acute pain in procedures in
term and preterm infants, applied from
the 24th week of gestational age and in the
postoperative period. This scale assesses
six parameters, five of which are behavioral
(facial expression, crying, upper limbs, lower
limbs, wakefulness) and one physiological
(breathing) (LAWRENCE, 1993).

Data were tabulated in Microsoft Office
Excel Version 2009, then descriptive statistical
analysis was performed using frequencies,
means and standard deviation, using
Statistical Package For The Social Science
Software (SPSS) version 20.0. The results
were displayed in tables. The comparative
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analytical statistics of the HR, RR, SatO2 and
temperature variables were performed using
the paired T-student test. The behavioral
state variable was assessed by the Mann
Whitney test. The comparison between the
two interventions was performed using the
T-student test for independent samples.
Thus, observing the significance value P=
0.05.

To carry out this research, all ethical
precepts of research with human beings
were obeyed, which govern confidentiality,
secrecy, anonymity, autonomy, beneficence,
non-maleficence, justice and equity, regulated
by Resolution 466/12 of the National Health
Council / Ministry of Health/ MS (BRAZIL,
2013). The project was approved by the Ethics
Committee of Escola Maternidade: Assis
Chateaubriand (MEAC) under number:
1,783,099.

RESULTS AND DISCUSSION

The analyzed population consisted of 32
PTNB who were hospitalized in the NICUs,
among which 22 were in the UCINCO and
10 in the UCINCA. Table 1 shows the clinical
data of the neonates.

Variables N (%)
Genre
Male 13 (40,6%)
Feminine 19 (59,4)

Gestational Age at birth (GA)

(< 309) 13 (40,6%)
(31s - 34s) 5 (15,6%)
(35s - 36s) 14 (43,8%)
Weight

<1.500 17 (53.1%)
>2.000 5 (15.5%)

2.200 - 2800 9 (28,3%)

do not inform 1(3.1 %)

APGAR in the 5th min.

<7 2(6,3 %)
>7 29 (90,3 %)

do not inform 1(3,1%)

Comorbidities

HPIV 5(15,6%)

DBP 1(3,1%)
HPIV:  Peri-Intraventricular Hemorrhage;

DBP: Bronchopulmonary Dysplasia
TABLE 1: Premature newborn data.
Source: Authors, 2018.

The predominance of females found in this
study differs from the study by Mendes et. al
(2020), where among the 17 babies studied,
nine (53%) were male and eight (47%) were
female.

Almeida, Couto and Junior (2019)
analyzed the prevalence of short-term deaths
and the main associated complications in
preterm infants born at the Hospital Regional
de Sao José Dr. Homero de Miranda Gomes
(HRSJ) from January 2011 to December
2017 and observed a higher proportion of
late preterm births, with a Gestational Age
between 34 weeks and 36 weeks and 6 days of
gestation, corresponding to 58.5% of preterm
infants, which corroborates what was found
in the present study.

When evaluating possible maternal and
fetal risk factors correlated with premature
births born in the Municipality of Franca-SP
in 2018, Duarte et. al (2020) found in their
sample described as “cases”, a weight with a
mean of 2,360.88+£676.6 g and Apgar in the
fifth minute with a mean of 9.19+4.02, data
that partially diverge from that found in this
study. It is noteworthy that the GA and weight
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described here refer to that found at birth, as
in the study by Beleza et. al (2019), who also
had a sample gestational age of about 172 days
(24 weeks and 5 days) and weight between
570g and 4,100g for birth weight.

Borges et. al (2018) when studying clinical
conditions and metabolic profile of preterm
infants observed that the main comorbidities
presented during the hospitalization
period were respiratory distress syndrome
(n=36/97.3%), early sepsis (n=27/72.9 %),
late sepsis (n=16/43.2%), data that do not
corroborate with this study.

Table 2  shows  cardiopulmonary
repercussions, behavioral status before and
after sensorimotor stimulation.

EMSA*
Mean (£SD)

DESM**
Mean (+SD)

Variables

FR (rpm) 56,6 (10,2) 58,2 (9,4)
FC (bpm) 154,7 (14,7) 157,28 (18,6)
SO2 (%) 94,0 (4,8) 99,3 (11,0)
Est. Comp Sonolento Alerta
NIPS 2 3

TABLE 2: Comparison of the variability of vital
signs, behavioral status and NIPS variables
before and after ESM.

Source: Authors, 2018; * Data found before
ESM; ** Data found after ESM.

According to the table, a slight increase in
cardiopulmonary variables is observed after
MSE, but within the normal range. In the
behavioral state, the Rnpt went from state 3
(drowsiness) to 4 (alert) and absence of pain
was demonstrated, as described by Andrade
(2021), who highlights that NIPS as a scale
that has the function of evaluating of acute
pain in preterm (gestational age < 37 weeks)
and term (gestational age from 37 weeks to six
weeks of life) newborns and only considers
pain when the total is greater than 3.

Kessler, Barduzi Netto and Alcara
(2019) described in their review study on
physiotherapy in neonatal intensive care
research on the repercussions after respiratory
physiotherapy procedures, considering that
these behaviors did not have significant
influences on cardiopulmonary function, not
compromising clinical stability of PTNB. Still
in this study, another research analyzed the
implications of the manual vibrocompression
technique and nasotracheal aspiration, in 20
infants in the postoperative period of cardiac
surgeries, on the cardiorespiratory parameters
of HR and RR, SpO? and on pain evaluated
through the NIPS protocol, in it was seen that
these handlings did not harm the parameters
evaluated and did not trigger pain, data that
partially diverge from this study.

Regarding ESM, the first Brazilian
recommendation of physical therapy for
sensorimotor stimulation of newborns and
infants in the intensive care unit JOHNSTON
et. al, 2021) highlights that all modalities had
good ratings for pain or stress control, however
the only modality within the ESM with a high
degree of scientific certainty was skin-to-
skin stimulation, followed by multisensory
stimulation.

CONCLUSION

The present study showed that the
majority of newborns participating in this
study had an increase in cardiopulmonary
repercussions, change in behavioral status
and absence of pain sensation. Studies with
more robust samples and with a longitudinal
design are suggested so that results such
as those here found are better studied and
verified, so that ESM is safely indicated in
premature neonates and in other populations.
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