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RESUMO
Objetivo: Identificar programas educativos de intervencéo motora, utiliza-  Aneline Maria Ruedell’
dos pelos pais de criangas prematuras hospitalizadas em Unidade de Terapia 0000-0002-5379-0443

Intensiva Neonatal, e sua contribui¢do para o desenvolvimento motor. Méto-
dos: Revisdo integrativa de literatura, nas bases de dados PubMed, Embase, Ariana Rodrigues da Silva
Web of Science, Lilacs, CINAHL, Livivo, PEDro, ProQuest Dissertations & The- .

ses Global, Catdlogo de Teses e Dissertagdes Capes, Google Scholar. Resul- Carvalho

tados: Foram identificadas 3.514 referéncias. Apos remocdo de duplicatas e 0000-0002-2300-5096
leitura dos titulos e resumos, foram selecionados 43 documentos para leitura

na integra; nove atendendo aos critérios de elegibilidade. O Norwegian Phy-  Cldudia Silveira Viera’
siotherapy Study in Preterm Infants foi o programa mais utilizado e obteve 0000-0002-0900-4660
resultados diferenciados em relagdo ao desenvolvimento motor. Concluséo:

Sdo necessdrios estudos para verificar a influéncia do desenvolvimento ce-

rebral, ambiente, dor, estresse, nutrigdo, sono no desenvolvimento dos pre-

maturos e como isso pode influenciar no desenvolvimento motor.

Palavras-chave: Unidade de Terapia Intensiva Neonatal; Recém-nascido  *Western Parana State University —
prematuro; Pais; Educagdo em saude; Atividade motora. Cascavel, Parand, Brazil

ABSTRACT

Objective: To identify educational motor intervention programs used by
parents of premature infants hospitalized in a Neonatal Intensive Care Unit
and their contribution to motor development. Methods: Integrative literature
review in the databases PubMed, Embase, Web of Science, Lilacs, CINAHL,
Livivo, PEDro, ProQuest Dissertations & Theses Global, Capes Dissertation
and Thesis Catalogue, and Google Scholar. Results: A total of 3,514 referenc-
es were identified. After removing duplicates and reading the titles and ab-
stracts, 43 documents were selected for full reading; nine met the eligibility
criteria. The Norwegian Physical therapy Study in Preterm Infants was the
most widely used program and obtained differentiated results in relation to
motor development. Conclusion: Studies are needed to verify the influence
of brain development, environment, pain, stress, nutrition, and sleep on the
development of premature infants and how this can influence motor devel-
opment.

Keywords: Neonatal Intensive Care Unit; Premature newborn; Parents; Health
education; Motor activity.

RESUMEN

Objetivo: Objetivo: Identificar programas de intervencién educativa moto-
ra utilizados por los padres de nifios prematuros hospitalizados en la Unidad
de Cuidados Intensivos Neonatales y su contribucion al desarrollo motor.
Métodos: Revision utilizando PubMed, Embase, Web of Science, Lilacs, Cl-
NAHL, Livivo, PEDro, ProQuest Dissertations & Theses Global, Catdlogo de
Tesis y Disertaciones Capes y Google Scholar. Resultados: Se identificaron
3.514 referencias y, tras eliminar duplicados y leer los titulos y resumenes, se
seleccionaron 43 documentos para su lectura completa; nueve cumplian los
criterios de elegibilidad. El Norwegian Physiotherapy Study in Preterm Infants
fue el programa mds utilizado y obtuvo diferentes resultados motores. Con-
clusion: Se necesitan estudios para verificar la influencia del desarrollo cere-
bral, entorno, dolor, estrés, nutricién y suefio en el desarrollo de los prematu-
ros y como esto puede influir en el desarrollo motor.

Palabras clave: Unidades de Cuidado Intensivo Neonatal; Recién nacido pre-
maturo; Padres; Educacion en salud; Actividad motora.

Corresponding author:
Aneline Maria Ruedell
ruedellane@gmail.com

http:/doi.org/10.19175/recom.v15i0.5553 Revista de Enfermagem do Centro-Oeste Mineiro —2025;15 | 1



http://doi.org/10.19175/recom.v15i0.5553
https://orcid.org/0000-0002-5379-0443
https://orcid.org/0000-0002-2300-5096
https://orcid.org/0000-0002-0900-4660

Ruedell AM, Carvalho ARS, Viera CS, et al

INTRODUCTION

The birth of a premature newborn
(PTNB) causes numerous repercussions
throughout their life, making them wvul-
nerable to higher rates of morbidity and
mortality. PTNBs commonly present diffi-
culties in several systems and health pro-
blems, both during hospitalization and af-
ter discharge from the Neonatal Intensive
Care Unit (NICU). In addition, there is a gre-
ater risk of impairments in motor, sensory,
language and cognitive development(-2,

There are significant differences in
the motor development of children born
premature, when compared to those born
at term®. The prevalence of motor impair-
ment in extremely premature children is
high and early signs linked to the delay can
be seen in the first months of life®. This
is due to the fact that the last quarter of
pregnancy is the time when rapid neurolo-
gical development occurs. Premature bir-
th can interrupt genetic growth and pro-
grammed patterns of brain development,
associated with non-ideal environmental
influences, leading to reduced motor skills,
lack of postural control and predisposition
to muscle fatigue®,

To minimize motor complications
in premature infants, early intervention
programs can be used to improve brain
connections and, consequently, brain de-
velopment, since the brain is extremely
neuroplastic during the period in whi-
ch the premature infant is hospitalized®.
Neuroplasticity facilitates the structural
and functional reorganization of the brain
with experiences and active participation,
using early intervention as a strategy to
modify the neurodevelopment of prema-
ture infants“9).

There are early intervention pro-
grams with the direct participation of pa-

Revista de Enfermagem do Centro-Oeste Mineiro — 2025; 15

rents in carrying out activities or stimuli
with their children?-# in the NICU. In addi-
tion to stimulating the development of the
premature infant, parents develop a bond
with their children and self-confidence in
caregiving®. These programs present di-
fferent results in relation to motor deve-
lopment and differ in the type of activity
developed, the period in which it occurred
and the duration of the intervention®19),
Since being born prematurely negatively
interferes with brain development™ and
the Central Nervous System is affected by
the NICU environment and the stimuli that
the premature infant receives, it is pointed
out that, in addition to family participation
in care for better neonatal development(?,
it is necessary for these parents to parti-
cipate in educational programs that aim
at early motor stimulation of the prematu-
re infant in the NICU.

Therefore, identifying intervention
programs developed for parents and their
outcomes in relation to motor develop-
ment is important to structure standardi-
zed educational programs, since this type
of program is not common in Brazilian NI-
CUs. Due to ambiguous results in the li-
terature regarding the influence of early
intervention programs developed for pa-
rents on the motor development of pre-
mature infants, this integrative review was
proposed, aiming to identify in the scienti-
fic literature the educational programs of
early motor intervention, used by parents
of premature children hospitalized in the
Neonatal Intensive Care Unit, that contri-
bute to motor development.

METHODS
Research design

Integrative literature review struc-
tured in five stages: elaboration of the re-
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search question; literature search; data terventions aimed at motor development
evaluation; analysis of studies and pre- and did not describe the education plan
sentation of the results of the integrative for parents, either in the study itself or in
review™, cited complementary literature. Materials
from qualitative studies and books from
Elaboration of the research question the gray literature, among other non-in-
The PICo" strategy (Population; In- dexed documents, were also excluded.
terest; Context) was used to elaborate the Furthermore, studies that presented low
research question of the study: Population methodological quality and high risk of
(P) refers to PTNBSs; Interest (1), educational bias, according to the classification model
programs aimed at motor development, proposed by the Joanna Briggs Institute
used by parents; and Context (Co), to NI- (JBI) were also excluded15).
CUs. Therefore, the research question is:
What are the educational programs aimed Search strategies
at motor development of PTNBs, used by The virtual libraries searched were:
parents in the NICU, that are available in PubMed, Embase, Web of Science, Lilacs,
the literature? CINAHL, Livivo, PEDro, ProQuest Disser-
tations & Theses Global, Catalog of The-
Inclusion and exclusion criteria ses and Dissertations Capes and Google
The studies eligible for this review Scholar, using the controlled descriptors
were those published in full, involving the specific to each database. The terms were
population of PTNBs hospitalized in NICUs, cross-referenced using search strategies,
in which family members were responsible using the Boolean operators AND and OR,
for carrying out early motor intervention according to the search protocol presen-
with observational, randomized or non- ted in Box 1. The searches were carried out
-randomized experimental designs. Stu- by one researcher and, when there was
dies that presented high methodological any doubt, two other researchers were
quality and low risk of bias, without restric- consulted: one with experience in prema-
tions on language and publication date, turity and another with expertise in the re-
were also included. The excluded studies search method. Data collection took place
refer to those that involved only full-term between November 1 and 15, 2023.

newborns; studies that did not present in-

Box 1 - Total number of references found in the databases according to their respective
cross-references

PubMED (“Education” [MeSH Terms] OR “Education” [All Fields] OR “Health Education” [All Fields]) 132

OR (“Early Intervention, Educational” [MeSH Terms] OR “Early Intervention, Educational”
[All Fields] OR “Health Education” [All Fields]) AND (“Child Development” [MeSH Terms]
OR “Child Development” [All Fields] OR “Motor Activity” [MeSH Terms] OR “Motor Activity”
[All Fields]) AND “Parents” [All Fields] OR “Parents” [MeSH Terms] OR “Fathers” [MeSH
Terms] OR “Father” [All Fields] OR “Mothers” [MeSH Terms] OR “Mother” [All Fields]) AND
(“infant, premature” [MeSH Terms] OR “Preterm” [All Fields] OR “Premature” [All Fields]
OR “Prematurity” [All Fields]) AND (“Motor” [MeSH Terms] OR “Motor” [All Fields])

Continua
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PEDro

Scopus

Cochrane

Embase

Livivo

SciELO

CINAHL

Google
Scholar

ProQuest Dis-
sertations &
Theses Global

Catalog of The-
ses and Disser-
tations Capes

Total

(“Education” OR “education” OR “health education” OR educag¢do OR educagdo em sau-
de OR “educacion” OR educacion para la salud) AND (parenting OR parents OR paren-
thood OR parental OR fathers OR father OR mothers OR mother OR “Poder Familiar” OR
parental OR parentais OR maternalidade OR maternidade OR parentalidade OR pater-
nalidade OR pais OR pai OR mées OR mde OR “Responsabilidad Parental” OR parentales
OR maternalidad OR maternidad OR parentalidad OR paternalidad OR padre OR padres
OR madres OR madre) AND (infant OR infants OR preterm OR premature OR prematurity
OR baby OR babies OR prematuro OR prematuros OR pré-termo OR prematuridade OR
lactante OR lactantes OR pretérmino OR prematuridad OR bebe) AND (“child develop-
ment” OR “motor development” OR “desarrollo motor” OR “desenvolvimento infantil” OR
“desarrollo infantil” OR “desenvolvimento motor” OR motor OR motor activity OR ativi-
dade motora OR actividad del motor OR early intervention OR intervengéo precoce OR
intercion temprana OR intervencion precoz) AND (db:(“Lilacs”))

development motor preterm infant

(TITLE-ABS-KEY (education) OR TITLE-ABS-KEY (‘health AND education) AND TITLE-
-ABS-KEY (mother) OR TITLE-ABS-KEY (mothers) OR TITLE-ABS-KEY (parental) OR TI-
TLE-ABS-KEY (parents) AND TITLE-ABS-KEY (motor) OR TITLE-ABS-KEY (‘motor AND
development’) OR TITLE-ABS- KEY (‘child AND development’) OR TITLE-ABS-KEY (‘motor
AND activity) OR TITLE-ABS-KEY (‘early AND intervention’) AND TITLE-ABS-KEY (preterm)
OR TITLE-ABS-KEY (premature) OR TITLE-ABS-KEY (baby) OR TITLE-ABS-KEY (babies)
AND NOT TITLE-ABS-KEY (feeding) AND NOT TITLE-ABS-KEY (kangaroo AND care) OR
TITLE-ABS-KEY (infant) OR TITLE-ABS-KEY (infants) OR TITLE-ABS-KEY (parenthood) OR
TITLE-ABS-KEY (parenthood)

(Education OR Health Education) AND (Mother OR Mothers OR Father OR Fathers) AND
(Motor Development OR (Motor OR Motor Activity) AND (Preterm OR Infants OR Infant OR
Premature) AND (Early Intervention)

((((education OR “health education” OR “mother education”) AND (father OR father) AND
(mothers OR mother) AND (preterm OR premature OR baby OR babies OR prematurity
OR infants OR infant) AND (“premature motor development” OR “child development” OR
“early intervation”) NOT feddding NOT “kangaroo care” NOT pain NOT autism NOT lan-
guage NOT cognition NOT child AND physiotherapy

(Education OR health education) AND (Parenting OR Parents OR Parenthood OR Paren-
tal OR Mothers OR Mother) AND (Infant OR Infants OR Preterm OR Premature OR Prema-
turity OR baby OR babies) AND (Early Intervention) AND (Motor Development OR Motor
OR Activity Motor OR Child Development) AND (physiotherapy)

(prematuro OR pré-termo) AND (desenvolvimento motor OR motor OR atividade motora)
AND (educagéo OR educag¢do em satde) OR (mée OR mdes OR madre OR madres OR
pai OR padres pais OR padres) AND (intervencdo precoce OR intervencion precoz OR
intervencién temprana)

(Education OR “health education”) AND (Parenting OR Parents OR Parenthood OR Pa-
rental OR Fathers OR Father OR Mothers OR Mother) AND (Infant OR Infants OR Preterm
OR Premature OR Prematurity OR baby OR babies) AND (Motor Development OR Motor
OR Activity Motor OR Child Development) AND (Early Intervation)

(mother’s education OR self efficacy) AND (Parenting OR Parental OR Mothers OR Mo-
ther) AND (Preterm OR Premature OR infant preterm OR preterm baby OR preterm ba-
bies) AND (motor development) AND (preterm development) AND (early intervention) AND
(physiotherapy) AND (neonatal) AND (home care)

Noft (Education OR “Health Education”) AND noft (Parenting OR Parents OR Parenthood
OR Parental OR Fathers OR Father OR Mothers OR Mother) AND noft (Infant OR Infants
OR Preterm OR Premature OR Prematurity OR baby OR babies) AND noft (Child Develo-
pment OR Motor Development OR Motor OR Activity Motor) AND noft (Early Intervention)

(Prematuros OR Pré-Termo OR bebe) AND (desenvolvimento motor OR Motor OR Desen-
volvimento Motor) AND (Intervengéo Precoce)

239

36

84

76

31

65

23

1.619

200

513

16

3.514

Source: Study data, 2024.
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After selection, the articles were tles (Figure 1), in addition to reviewing du-
submitted to the Mendeley® reference plicates by manual removal.
management tool to exclude duplicate ti-

Figure — Informative flowchart of the integrative review phases anchored in the Prisma
flowchart, 2021

Identification of studies via databases and records

Records identified in database n=3514

Pubmed Lilacs PEDro Scopus Cochrane Embase Livivo Scielo CINAHL
n=132 n=239 n=36 n=84 n=276 n=311 n=65 n=23 n=1619

Identification

Additional records indentified from other sources (n=729)
Google Escolar (n=200)
ProQuest (n=513)
Catalog of theses and dissertations CAPES (n=16)

l

Duplicates excluded (n=1025)

l

Articles for reading of titles and abstracts —_— Articles excluded (n=2446)
Articles selected for full reading (n=43) —— Articles excluded after critical evaluation (n=34)

|

Articles assessed for quality (n=9)

l

Total number of studies included in
the review (n=9)

Source: Study data, 2024.
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Data extraction

From the articles eligible for review,
information was extracted using a speci-
fic instrument, covering the following va-
riables: title of the articles; name and ob-
jective of the educational program analy-
zed in each study; sample and study de-
sign; type of intervention proposed by the
program for parents; motor development
assessment measures and main conclu-
sions.

Analysis of articles

For critical analysis of the included
articles, the reliability, relevance and re-
sults of the selected articles were analy-
zed. Critical evaluation tools for each type
of study design available in the JBI(15) were
selected, in which the answers to each ar-
ticle analysis question correspond to one
of four options: yes (Y), no (N), unclear (UC)
and not applicable (NA). The percentage of
risk of bias and the methodological qua-
lity of the study under analysis were cal-
culated by the number of “Y"” answers ob-
tained in the checklist, with “NA"” answers
not being considered. Scores of up to 49%
were considered high risk of bias and low
methodological quality; from 50% to 70%

moderate risk and methodological quality;
above 70% low risk of bias and high me-
thodological quality.

Data categorization

Subsequently, the studies were di-
vided into categories, according to pre-
vious classification, which could be by
type of incidence, chronology or sample
characteristics, as well as by some pre-
determined conceptual classification(,
The categorization was based on the cha-
racteristics of the intervention programs
chosen by the analyzed study, categorized
by the implementation phases indicated
by the program: during hospitalization in
the NICU and during hospitalization in the
NICU followed by home care.

RESULTS AND DISCUSSIONS
Selection of studies and their characteris-
tics

Initially, 3,514 references were iden-
tified, after the exclusion of duplicates,
leaving 2,489, of which the titles and abs-
tracts were read. After this phase, 43 ar-
ticles were selected to be read in full, of
which nine met the eligibility criteria, as
shown in Box 2.

Box 2 - Program described in each reviewed article, objectives and sample, evaluation

measures and main conclusions of each program in stimulating the motor development

of premature newborns, 2024

Article title Educational Objective Sample and Type of interven- Motor development Main
and reference Program design tion for parents | evaluation measures conclusions

Does a parent- To examine ECR

-administrated Norweglom the effect GC=59 GI=71
early motor Physiothe- of a paren-

interventionin- = rapy Study t-adminis-

fluence gene- in Preterm tered early

ral movements Infants intervention

and movement  (NOPPI) program for

characterat 3 premature
months of age infants at
in infants born 34 to 36
preterm?(® weeks of

Revista de Enfermagem do Centro-Oeste Mineiro — 2025; 15

A physical the- General Movements The interven-

rapist teaches Assessment tion perfor-
parents how to med by the
stimulate their parents had
premature in- no effect
fants hospitalized on General
between 34 and Movements at
36 weeks of ges- three months
tational age. The of age, that
parents learned is, in the short
to perform term.

Continua
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Article title

and reference

Early parent-
-administered
physical thera-
py for preterm
infants: a
randomized
controlled trial.
Pediatrics”

Effects of a
parent-admi-
nistered exer-
cise program
in the neonatal
intensive care
unit: dose
does matter:
a randomized
controlled trial
number®

Educational
Program

The Norwe-
gian Phy-
siotherapy
Study in Pre-
term Infants
(NOPPI)

The Norwe-
gian Phy-
siotherapy
Study in Pre-
term Infants
(NOPPI)

www.ufsj.edu.br/recom

Objective

gestatio-
nal age on
restless

movements

and overall
movement
charac-
teristics

at three
months of
age.

To inves-
tigate the
short-term
effect of
parent-ad-
ministered
physical
therapy on
the motor
perfor-
mance of
premature
infants.

To examine
the effec-
tiveness of
a parent-
-developed
exercise
program in
the NICU on
the motor
outcomes
of prema-
ture infants
at three
months
and the
effect of
the amount
of stimu-
lation time
on motor
develop-
ment.

Sample and

design

ECR
Gl 71GC79

ECR
G174 GC 79

Type of interven-
tion for parents

motor stimulation
in the supine,
prone, sitting and
lateral positions
to improve the
infants’ posture,
head control and
midline orienta-
tion.

In the study
protocol, the
parents learned
to perform motor
stimulation in the
supine, prone,
sitting and lateral
positions to im-
prove the infants’
posture, head
control and midli-
ne orientation.

The NOPPI
protocol was
used in this study.
The parents
performed motor
stimulation on
their hospitalized
infants in the
prone, supine,
sitting and lateral
positions.

Motor development
evaluation measures

Test Infant of Motor
Performance (TIMP)
e Test Infant of Motor
Performance Scree-
ning Items (TIMPSI)

Test Infant of Motor
Performance (TIMP)

Main
conclusions

The authors
emphasi-

ze that the
assessment
of General
Movements
(GMA) may
not be the
most appro-
priate, due to
the fact that
half of the
participating
premature
infants had
motor signs
predictive of
later neu-
rological
sequelae.

The Gl had a
positive and
greater effect
on motor
performance
in the short
term, after
three weeks of
motor inter-
vention. They
considered
the program
adequate, as
itimproved
the motor
performance
of premature
infants at 37
weeks.

There was

no differen-
ce in motor
performance
between IG
and CG at
three months
of CA (short
term). When
verifying the
duration of
the stimuli
performed by
the parents, it
was observed
thatin cases
where the
children recei-
ved longer sti-
mulation, they
presented
better motor
performance.

Continua
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Article title

and reference

General move-
ment opti-
mality score
and general
movements
trajectories
following early
parent-ad-
ministrated
physiotherapy
in the neonatal
intensive care
unit®

Two-year mo-
tor outcomes
associated
with the dose
of NICU based
physical thera-
py: The Noppi(®

Early phy-
siotherapy
intervention
program for
preterm infants
and parents:

a randomized,
single-blind
clinical trial®

Revista de Enfermagem do Centro-Oeste Mineiro — 2025; 15

Educational
Program

The Norwe-
gian Phy-
siotherapy
Study in Pre-
term Infants
(NOPPI)

The Norwe-
gian Phy-
siotherapy
Study in Pre-
term Infants
(NOPPI)

Early Physio-
therapy
Intervention
Program for
Prematu-

re Babies,
Children and
Parents

Objective

To evaluate
in detail
the general
movements
from 34 to
36 weeks
and the
motor
repertoire
from three
to five
months

of CA of
premature
infants who
partici-
pated in
the NOPPI
interven-
tion.

To examine
the effect
on motor
perfor-
mance at
24 months
aftera
parent-de-
veloped
interven-
tion with
premature
infants in
the NICU.

To evaluate
the effec-
tiveness

of an early
physical
therapy
intervention
on the ove-
rall motor
perfor-
mance of
premature
infants, on
develop-
ment and
on the
parents’
stress
index.

Sample and

design

ECR
Gl 65 GC 76

ECR
Gl 62 GC 65

ECR
Gl24GC 24

Type of interven-
tion for parents

Motor development
evaluation measures

General Movements
Assessment

In this study, the
NOPPI protocol
was also used,
with the parents
stimulating the
hospitalized pre-
mature infants.

NOPPI was used,
with the parents
performing

the stimulation
activities in the
prone, supine,
lateral and sitting

Peabody Deve-
lopmental Motor
Scales-2

positions.

In the NICU, Alberta Infant Motor
parents learned Scale e Ages and Sta-
about the baby’s ges Questionnaires

needs, how to
provide tactile and
kinesthetic stimu-
lation, and typical
development,
recommended
toys, and different
positions to stimu-
late and play with
the baby. After
discharge from
the NICU, parents
were instructed

to encourage the
baby to bring his
or her hands to
the midline, play in
the prone position,
encourage rolling,
and place small
toys in the baby’s
hands to promote
exploration of
objects.

Third Edition (ASQ-3)

Main
conclusions

No chan-

ges were
observed in
the general
movements
of those who
participated in
the Gl betwe-
en three and
five months.
They conclu-
ded that early
physiothera-
py does not
alter, from
the current
perspective,
the neurologi-
cal outcome
of premature
babies.

No significant
difference
was found
in motor
performance
between the
groups at 24
months, that
is, in the long
term. Howe-
ver, there was
a positive
association
between
children who
received
more parental
stimulation
and the gross
motor assess-
ment score.

Gl showed
better develo-
pment of fine
motor coordi-
nation, but did
not show any
progress in
overall motor
development.
They believe
that low paren-
tal adherence
may have
influenced the
results. In indi-
vidual analysis,
in cases where
adherence was
higher, pater-
nal behavior
helped to redu-
ce maternal
stress.

Continua
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Main
conclusions

Educational
Program

Article title Motor development

evaluation measures

Objective Sample and Type of interven-

tion for parents

and reference design

A randomized The Mother To examine ECR Transition Bayley Scale I There was no
controlled trial Infant the effects Gl 69 GC 67 program from difference
of an early Transaction of an early the hospital between the
intervention Program intervention to the home groups in cog-
program in (MITP) program on phase. Hospital: nitive or motor
low-birth-wei- cognitive, teaching parents outcomes
ght children: motor, and about behavioral at age two.
outcome at 2 behavioral status and how The authors
years? skills and to help the child believe that
parental with self-regula- outcomes
stress tion and discuss could have
among low motor behavior. been better if
birth weight Home: focused the hospital
children at on building the phase had
two years repertoire of begun one
corrected interactive play week before
age. experiences hospital
between parents discharge at
and the child. least 34 weeks
before birth.
Effect of an The Mother To exa- ECR MITP was used, The Mullen Scale of At 36 months,
early in- Infant mine the Gl 32 GC 30 which has two Early Learning and no positive
tervention Transaction long-term phases, one in Ages and Stages effecton
programme on Program effect of an the hospital and Questionnaires gross motor
development (MITP) early inter- one at home. development
of moderate vention for This program was evident.
and late pre- premature helps parents The prema-
term infants infants on understand ture infants
at 36 months: cogniti- motor behavior in the study
a randomized ve, gross and self-regula- were mode-
controlled motor, and tion and how to rate and late.
study®@ behavioral interact with their The authors
outcomes child. believe that
at 36 mon- the lack of
ths of CA. positive effect
on Gl may be
attributed
to improve-
ments in the
standard care
administered
to all infants in
the NICU.
Supporting Supporting To evaluate ECR - pilot This program has Test Infant of Motor SPEEDI appe-
play explora- Play Explo- the initial Gl14GC14 both a hospital Performance (TIMP) ars to provide
tion and early ration and effecti- and home phase. | Bqyley e Early Pro- some benefit
developmental Early De- veness of Hosp|tg|: focused blem Solving Indicator o very prema-
. K on helping parents ture infants,
||j1terven— velopmer.wt _SPEED! n identify the ideal contributing
tion versus Intervention improving times to interact to exploratory
usual care to (SPEEDI) exploratory with the baby, pro- problem-sol-
enhance deve- problem- vide developmen- ving skills in the
lopment outco- -solving tally appropriate first months of
mes during the and rea- interaction, and life. More rese-
transition from ching. provide experien- arch is needed,

the neonatal

ce with variable

but preliminary

X R movements. evidence is

mtgnswe €l Home: parents promising

unit to home: a used the skills regarding

pilot randomi- acquired during the impact of

zed controlled the hospital phase SPEEDI on mo-

trial® to provide the tor outcomes
baby with daily in childhood.

opportunities for
motor play and
problem-solving.

Legend: CG: Control Group; IG: Intervention Group; CA: Corrected Age; PTNB: Premature Newborn; RCT:
Randomized Clinical Trial.
Source: Study data, 2024.
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Box 3 contains descriptions of the level of evidence of the articles selected

analysis of the methodological quality and for this review.

Box 3 — Evaluation of the methodological quality of articles, according to the tools
proposed by the Joanna Briggs Institute, 2024

JBI Critical Appraisal Checklist

Randomized clinical studies

Reference Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q%9 Q10 QNN Q12 QI3 Score Level of Evidence
Fjortoft et al., S S S N S S S S S S S S S 92,30% High
20170®

Ustad et al,, S S S N N S S S S S S S 84.61% High
2016™

Oberg et al,, S S S S S S S S S S S S 100% High
20209

Ustad et al,, S S S S S S S S S S S S 100% High
2021®

Obergetal, S S S S S S S S S S S S 100% High
202209

Ochandore- S S S S S S S S S S S S 100% High
na-Achaetal,

20220

Kaaresen etal, S S S S S S S S S S S S 100% High
20089

Kino et al., S S S S S S PC S S S S S 100% High
2012V

Dusing et al., S S S S S S S S S S S S 100% High
2018

Source: Study data, 2024.

Four different types of educational
programs were identified to be carried out
by parents with hospitalized PTNBs. Five
studies (55.55%) used the NOPPI proto-
col; two (22.22%), the MITP; one (11.11%), the
SPEEDI; and one (11.11%), the early physio-
therapy intervention program. Seven were
carried out in Norway (NOPPI and MITP);
one in Spain; and the SPEEDI program stu-
dy in the United States. All had a randomi-
zed clinical trial design.

The studies were grouped according
to the moments in which the educational
program was carried out, characterized
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by the location of the protocol: in-hospital
and/or at home.

NOPPI is developed only in the hos-
pital environment, while MITP, SPEEDI and
the early physiotherapy intervention pro-
gram began in the hospital environment,
but with a second phase at home. The ob-
jective, characteristics, frequency and in-
tensity of stimuli carried out in each pro-
gram are described.

Box 4 shows data on studies that
used the NOPPI Protocol #0819  develo-
ped in the NICU.
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Box 4 - Description of the objective, characteristics and frequency of the NOPPI protocol

Place of performance

Objective

Protocol
Characteristics

Frequency and intensity
of stimuli

Hospital environmental

Improve cervical and trunk control, antigravity midline and orientation of the head, trunk and limbs in
supine, prone, lateral and sitting postures with inclination and support.

Parents learn how to perform motor stimulation taught by the physiotherapist and receive a manual
with a description of the activities and respective photographs. Gentle movements in all planes and
adjusted and intermittent compression on muscles and joints are encouraged. Activities are also added
in which the premature newborn is guided from the supine to the lateral position and from the supine to
the side and sitting with support. Parents also learn how to check their children’s behavioral state, how
to calm them down and when is the best time to stimulate them.

Duration of three weeks, daily stimulation, twice a day, for 10 minutes each intervention. Thus, the com-
plete protocol lasts 420 minutes.

Source: Study data, 2024.

The studies by Ochandorena-Acha NICU, with assessment and stimulation at

et al, (2022)©, Kaaresen et al, (2008)?9), home, whose objectives, characteristics,

Kino et al., (2012)?" and Dusing et al. (2018) frequency and intensity of the programs

22 pegan during hospitalization in the are listed in Box 5.

Box 5 - Description of the objective, characteristics and frequency of the early

physiotherapy intervention program protocols, MITP and SPEEDI

Early physiotherapy intervention program®

Place of performance

Objective

Characteristics

Frequency and intensi-
ty of stimuli performed

Started in a hospital environment, with a second phase at home.

Improving motor development, enhance parent-child relationships and teach parents tips and strate-
gies for managing premature newborns.

Parents learn to understand their children’s communication signals, recognize signs of distress, and res-
pond to them sensitively. Regarding motor stimulation, the physiotherapist explains about positioning
(prone, supine, and lateral) and touch, and teaches how to perform tactile and kinesthetic stimulation.
After discharge from the hospital, parents are instructed to encourage their premature newborns’
movements by moving their heads and limbs toward the midline, improve head and posture control,
promote antigravity skills, and facilitate play in different positions.

It begins with parents receiving six educational sessions over two to three weeks, each lasting one hour
and held approximately two sessions per week. After learning how to perform sensorimotor stimulation,
they performed 10 minutes of tactile stimulation and then five minutes of kinesthetic stimulation, twice
over 15 days, totaling 450 minutes. The program continued until the premature infant was two months
old — parents were encouraged to perform the activities for 15 to 20 minutes, twice a day (witha4to 5
hour interval between them), five days a week.

_ M ITP(ZO.Z“

Place of performance

Objective

www.ufsj.edu.br/recom

Started in a hospital environment, with a second phase at home.

Improving interactions between parents and children, enabling parents to appreciate their child’s uni-
que characteristics and temperament, stimulating his development. The model followed by the program
is transactional, which emphasizes the effects of the child and the environment so that the experiences
provided by the environment are not seen as independent of the child.

Continua
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MITP@o-2)

Characteristics

It begins with parents sharing experiences of their child’s hospital stay. The intervention aims to sen-
sitize them to the newborn'’s signals, especially those that indicate overload of stimuli, distress and
readiness for interaction, teaching them to respond appropriately to these signals in order to facilitate
mutually satisfactory interactions. Regarding motor development, there was a discussion about motor
behavior. In the home phase, visits are made dedicated to observing behavioral signs of child distress/
disorganization through observation and discussion of motor behaviors. Techniques are emphasized to
lead the child to a state of alertness and silence, so that he responds better to social interaction. Techni-
ques are taught to achieve sensitivity and responsiveness in the daily routines of care and a repertoire
of interactive playful experiences between parents and the child.

Frequency and intensi- = After the initial session, in which parents are invited to report experiences during their child’s hospita-

ty of stimuli performed lization, the intervention is implemented with daily one-hour sessions with parents and the premature
infant, on seven consecutive days, starting one week before the planned discharge. Four home visits are
carried out.

Place of performance Initiated in a hospital setting, with a second phase at home.

Objective Teaching and support parents to provide an enriched environment and increased opportunities for
infant-initiated movement through collaborative interactions between parents, physical therapist, and

infant in the first months of life, aiming to improve development during and after the intervention period.

Characteristics In phase | (hospital), parents learn about behavioral states, environmental modification, and choice of
feeding times and play-based interactions. For motor development, it provides experience with variable,
self-directed movement and social interaction without physiological or behavioral stress. All sessions
were planned to include some time with the premature infant, discussion of behavioral and develop-
mental signs, and answers to parental questions. Videos were provided for parents to review between
sessions, and an activity booklet was reviewed with them during the last visits in phase | in preparation
for phase IlI. This occurred at home with five home visits, but could begin in the NICU if the premature
infant was not discharged after 21 days of intervention. Parents are encouraged to provide motor and
cognitive opportunities in a variety of positions, games, environments, and objects. They learned to
provide gradual postural support, observe spontaneous movements in response to their support, vary
postural support to encourage different opportunities and sensory stimuli, vary the position with mini-
mal support, and encourage variable movements.

Frequency and intensi-
ty of stimuli performed

Phase | lasts 21 days after the clinical stability of the premature infant. Phase Il lasts 12 weeks and
parents were encouraged to provide activities daily, with a goal of at least 20 minutes of activities per
day, five days a week, totaling 1,200 minutes. They pointed out that frequency and intensity should be
analyzed in future studies, as they demonstrated that some participants did not adhere to the stimula-
tion of their children, which may have interfered with the results.

Source: Study data, 2024.

Early motor intervention for hospi-
talized premature newborns can help to
understand which programs provide bet-
ter development, preventing or mitiga-
ting motor alterations that can affect this
population ©9  Motor impairments may
be related to the immaturity of the brain,
which is vulnerable to brain injury and can
undergo changes due to premature birth
and hospitalization in the NICU, creating a
more favorable environment for these de-
generations™. These impairments can be
mitigated with Neonatal Therapy, which
provides brain protection, environmental
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optimization and intervention to improve
developmental outcomes and support for
parents to deal with the challenges of pre-
maturity and support newborns at risk of
delay®®,

Brain protectionis related to the risks
to which premature newborns are expo-
sed and which can damage the CNS, lea-
ding to motor impairments, including CP",
Environmental optimization and interven-
tion increase the premature newborn’s
ability to overcome brain injury or ensu-
re the prevention of motor impairments,
since neuroplasticity is rapid during this
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period. Furthermore, the developing brain
in the womb and during the first years of
life is highly vulnerable to environmental
influences®. Neonatal Therapy also re-
fers to the implementation of intervention
programs that involve parents, leading to
increased self-efficacy and reducing an-
xiety and signs of depression. Parents can
learn to provide postural support and as-
sisted movement opportunities, in addi-
tion to repetition of motor skills”22).

When analyzing the programs des-
cribed in the studies of this review, the
following aspects were highlighted: two-
-stage programs, motor results, instru-
ments for assessing motor development,
frequency and intensity of stimuli perfor-
med.

For studies that analyze long-term
motor results, it is recognized that they
present greater difficulties in pointing out
paths, since the data on children and their
families are multifactorial and uncon-
trollable, especially over long periods®®,
It is emphasized that the use of programs
with a longer duration can lead to better
motor results in the long term®. Neonatal
Therapies for PTNBs promote motor bene-
fits in the short and long term®@-28- Among
the results of programs carried out by pa-
rents in the NICU, there was short-term
motor development in a study that used
the NOPPI protocol®™. In this protocol, pa-
rents are trained to facilitate movements,
postural adjustments and midline®.

Regarding programs with long-term
results, there were studies that tested the
NOPPI19 and MITP®@" protocols, but did not
observe a significant effect on the motor
development of participants. However,
another study observed development in
fine motor coordination, but not in gross
motor coordination®. Long-term results

www.ufsj.edu.br/recom

may be better if motor intervention is con-
tinuous, since experiences influence brain
development. Furthermore, several asses-
sments over time may also be useful for
better analysis of results.

Educational programs developed in
two stages were characterized by the fact
that the first occurred during the hospi-
talization of the PTNB; and the second,
after hospital discharge® 2, In the home
stage, family adherence may be affected
reflecting on the results, since the PTNBs
who demonstrated greater motor deve-
lopment were those whose mothers had
greater participation©®29, It is noteworthy
that in educational programs for parents,
the feasibility of each program must be
verified®?. Furthermore, the impressions
and difficulties of parents regarding the
interventions must be analyzed so that the
results are more promising 2.

The Home-Based Preventive Care
Program (VIBeS), used in one of the inves-
tigations, did not show positive results in
motor development®). The authors highli-
ghted that if the program had started du-
ring the hospital phase, it could have had
a different outcome, corroborating the
review that highlighted the importance of
Neonatal Therapy for premature newbor-
ns during the hospital period®,

It is evident that motor stimulation of
premature newborns should begin as soon
as possible during hospitalization in order
to obtain effective results. Early interven-
tions are performed to improve brain con-
nections during the critical period in which
the premature newborn is found. Although
some interventions are provided only du-
ring the hospital period or at home, the du-
ration does not seem to be long enough to
compensate for the losses of premature
birth(23,29). There are studies that conclu-
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ded that interventions started in the NICU
and continued aofter discharge are the
most recommended, since better motor
results may be attributed to changes in
the CNS®. In addition to a motor interven-
tion program during the hospital period,
outpatient monitoring of these premature
infants may be important for the continui-
ty of treatment and guidance to parents.

The time and frequency of motor in-
tervention may be related to the better
motor development of the premature in-
fant. Oberg et al.' verified the influence
of increasing time and frequency on mo-
tor development, improving the structural
and functional capacity of the CNS in res-
ponse to the amount of experience — time
and frequency of stimuli®?,

When the program used was NOPPI,
the scores showed that motor function
had a significantly positive relationship
with the increase in intervention time. Pa-
rents who dedicated more than 222 minu-
tes to the intervention had better success
in the premature infant’'s motor develo-
pment®. In the study that used an early
program without a defined nomenclatu-
re®, the hospital stage lasted 15 minutes,
twice a day, for ten days, a shorter time
than the NOPPI protocol, and the authors
concluded that the intervention was not
effective in the overall motor results?.
Since early intervention helps to reorgani-
ze the brain structure, a higher frequency
of intervention can lead to greater chan-
ges in the CNS©20-32),

In the SPEEDI protocol, which had a
three-week first phase (in the hospital) and
a 12-week home phase®, parents were
encouraged to provide daily opportuni-
ties for motor stimulation, using supports
for cervical and arm control, stimulating
reaching in the supine, prone, and lateral
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positions. The authors concluded that the
results were promising and this may be re-
lated to the longer stimulation time, tota-
ling 15 weeks.

In another study®, the intervention
program in the hospital phase lasted 15
days, lasting 10 minutes, twice a day. In the
home phase, parents stimulated their chil-
dren for 15 to 20 minutes, twice a day, five
days a week, from full-term to two months
of age. No effective results were observed
in motor development and the authors hi-
ghlighted that this may be related to the
frequency of the activities; Furthermore,
poor parental adherence may have in-
fluenced.

The frequency and duration of pa-
rental intervention were not mentioned in
studies that used the MITP protocol®@°-2)
which includes 11 one-hour consultations
for guidance. The frequency and intensity
of stimuli appear to have a strong influen-
ce on motor outcomes — the importance
of multidisciplinary work that encourages
parents to feel confident and safe to sti-
mulate their children is highlighted.

Another aspect that should be highli-
ghted refers to the choice of development
measurement instruments, which may
have interfered with the results. The stu-
dy by Fjgrtoft et al.® which evaluated the
NOPPI protocol, used the General Move-
ments Assessment instrument to charac-
terize the general movements of prema-
ture infants at three months of age, and
did not observe any motor changes, which
may be related to the objective of the pro-
tocol, which aims at the development of
cervical control and the acquisition of the
midline, and to the choice of an instrument
that is not sensitive to this.

Ochandorena-Acha et al. (2022)©, in
the description of the early physiotherapy
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intervention program, highlighted as a li-
mitation the use of only one instrument for
motor assessment, the AIMS, for prema-
ture newborns after 40 weeks, not using
an instrument for the phase prior to post-
-term age, which would be important, sin-
ce the intervention began in the hospital
phase.

The instrument chosen for the as-
sessment and how the motor analysis of
premature newborns will be performed
are important aspects in conducting a
study. In this sense, two articles highligh-
ted as a limitation the choice of the ins-
trument, and another the lack of an instru-
ment that assessed motor performance in
the period prior to 40 weeks of gestational
age. The two studies that used the NOPPI
protocol did not observe positive motor
changes®®. These studies used the Gene-
ral Movements assessment, which asses-
ses movements that occur in full-term and
premature infants and that are related to
the integrity of the cortical subplate®®.
This assessment is a predictor of cerebral
palsy and is not known as an assessment
tool for motor intervention®. The absence
and abnormality of movements assessed
by General Movements may be related
to damage or dysfunction of this cortical
subplate, leading to the loss of neurons,
impairing thalamocortical connections®.
Therefore, changing these movements
through early intervention may not be pos-
sible in children who present abnormality
of these movements in the short term(?.

The study by Ochandorena-Acha et
al,, (2022)© used the Alberta Infant Motor
Scale, indicated from full-term age, but
there was no assessment during the hos-
pitalization period, that is, in the first sta-
ge of the intervention (35-39 weeks). The
authors reported in their discussion that
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there is a more sensitive and appropria-
te assessment for this period, which is the
TIMP. Therefore, the PTNBs participating
in the program may have had better motor
development that was not conveniently
analyzed due to the method used to as-
sess them.

The other studies used instruments
that were appropriate for the purpose and
age of the children: the TIMP test was used
to assess the motor performance of hospi-
talized premature infants®9'); the Bayley
scale of development was used to assess
cognitive and motor outcomes at two ye-
ars of age®?; and the Mullen Scale of Ear-
ly Learning (MSEL) was used to measure
five subscales: gross motor, fine motor,
visual reception, receptive language, and
expressive language®). To assess reach,
the children were positioned in a chair at a
20-degree angle and, while being filmed,
were encouraged to reach a baby rattle
held in the midline of the child’s chest and
at 75% of arm length in four attempts for
30 seconds. 2,

To introduce an educational program
for parents, it is important to verify its fe-
asibility, focusing on the hospital routine
and individual aspects, i.e., emotional and
social, with the aim of increasing family
participation and, consequently, better
motor outcomes for hospitalized prematu-
re infants. Although these are motor inter-
vention programs, the assistance of other
professionals, such as psychologists, may
be beneficial for increasing family partici-
pation.

Studies on educational programs for
parents of hospitalized premature infants
have reported difficulties due to the he-
terogeneity of participants, both from the
clinical point of view of the premature in-
fants and the emotional and social point of
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view of the parents. This review found that
there is still a gap regarding which would
be the best program and whether it would
contribute to different realities, since most
studies are European. Furthermore, the
family’s opinion regarding the child’s de-
velopment should be taken into account.
Therefore, in addition to using instruments
to assess the development of premature
infants, the use of means to assess how
parents perceive their children’s deve-
lopment should be considered. In Brazil,
the Ages and Stages Questionnaires are
a validated questionnaire for monitoring
child development to support early inter-
vention. This questionnaire allows parents
and educators to participate in monitoring
child development®4,

Despite all the advances in knowle-
dge of neonatal neurology, there are still
aspects that need to be explored in gre-
ater depth, such as the neurobiological
effects of the environment, pain, stress,
nutrition, and sleep on premature infants
during prolonged hospitalization™. In ad-
dition to family participation, which can
improve neurodevelopmental outcomes,
testing educational programs in this diver-
se reality is a major challenge. Based on
the evidence obtained, it can be seen that
there are many aspects that can interfere
with development and affect each prema-
ture infant individually, making research
that analyzes early intervention programs
difficult. However, due to current knowle-
dge about brain development in the neo-
natal period and brain plasticity, the use of
strategies during NICU admission and af-
ter hospitalization can contribute to better
brain development. This literature review
was limited by the lack of Brazilian studies.

FINAL CONSIDERATIONS
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This integrative review investigated
educational programs that trained pa-
rents to stimulate their premature infants
and that showed results in motor develo-
pment, with NOPPI being the most widely
used. The contribution of the programs
was influenced by duration, intensity, as-
sessment instrument, family adherence,
program feasibility, environmental enri-
chment, and monitoring period. Regarding
early motor intervention in hospitalized
premature infants, further studies are still
needed, as there are gaps in brain deve-
lopment and how the environment, pain,
stress, nutrition, and sleep interfere in the
development of premature infants and
how this can influence the response to
early intervention. Furthermore, there are
still questions about the best type of inter-
vention to achieve gains in motor acquisi-
tion, since four different programs were
described in this review that presented di-
fferent periods and intervention times and
used different tools to assess premature
infants.
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