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Abstract

Introduction: Motor development is a continuous process of motor behavior changes throughout life, allowing for movement control. Premature birth can affect this process, with a greater risk of delays in acquiring these skills. Objective: Compare motor development during the fundamental movement phase of
preterm infants submitted to early stimulation and full-term babies. Methods: An analytical cross-sectional
study with convenience sampling, performed with twenty 3-year-old children of both sexes, distributed into
two groups: the preterm group (n = 10), which received physical therapy in the irst months of life, and the
term group (n = 10). Motor development stages were assessed between January and April 2013, using the
Motor Development Scale (Escala de Desenvolvimento Motor - EDM) developed by Francisco Rosa Neto, with
an average execution time of thirty minutes. Statistical analysis was performed using BioEstat 5.0 software,
and the Shapiro-Wilk test was applied to verify data normality. A signi icance level of p ≤ 0.05 was adopted,
analyzed using the Mann-Whitney test. Results: The term group exhibited signi icant differences in relation
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to the preterm group for the variables Fine and Gross Motor Skills, and Spatial and Temporal Awareness,
with no differences in Balance and Body Scheme. Conclusion: Only the premature infants submitted to
early intervention achieved normal levels of Balance and Body Scheme on the EDM Scale.
Keywords: Child Development. Motor Skills. Term Birth. Premature Birth.

Resumo

Introdução: Desenvolvimento motor é um processo contínuo de alterações do comportamento motor ao longo da vida, permitindo controle de movimentos. O nascimento prematuro pode ser um evento que acarrete
implicações ao processo, com maior risco para atrasos na aquisição das habilidades. Objetivo: Comparar o
desenvolvimento motor de crianças nascidas prematuras estimuladas precocemente e crianças nascidas a termo, na fase motora fundamental. Métodos: Estudo transversal analítico, de conveniência, realizado com 20
crianças na faixa etária de 03 anos, de ambos os sexos, distribuídas em dois grupos, grupo pré-termo (n = 10)
o qual, durante os primeiros meses receberam intervenção isioterapêutica e grupo a termo (n = 10). As fases
do desenvolvimento motor foram avaliadas através da Escala de Desenvolvimento Motor (EDM), desenvolvida
por Francisco Rosa Neto, com execução média de trinta minutos, entre janeiro e abril de 2013. A análise estatística dos resultados foi realizada através do pacote BioEstat 5.0 e para veri icar a normalidade entre os dados
utilizou-se o Teste de Shapiro-Wilk. Em relação ao padrão de signi icância adotou-se o valor de p ≤ 0,05, analisado por meio do teste de Mann-Whitnney. Resultados: O grupo a termo demonstrou diferenças signi icativas
quando comparado com o grupo pré-termo nas variáveis Motricidade Fina e Global, na Organização Espacial e
Temporal, não apresentando discrepância de valores nas variáveis Equilíbrio e Esquema Corporal. Conclusão:
Somente os prematuros que receberam a intervenção precoce conseguiram alcançar níveis estabelecidos como
normais nas variáveis Equilíbrio e Esquema Corporal da Escala EDM.
Palavras-Chave: Desenvolvimento Infantil. Habilidade Motora. Nascimento a Termo. Nascimento Prematuro.

Introduction
Motor development is a continuous sequential
process whereby humans progressively acquire a
signi icant number of motor skills. Motor behavior
begins with simple, disorganized skills and evolves to
a level of movement involving complex and organized
patterns (1).
Children born after 37 weeks of gestation are considered full term, that is, birth occurred within the
physiologically stipulated period. Preterm or premature babies are those born before 37 weeks (WHO)
(2, 3). In these children, developmental delays and
problems will be more severe (4, 5). They may also
exhibit neurosensory dysfunctions that can be identiied in the early stages. However, mild developmental
disturbances may go unnoticed until preschool or
elementary school age (6, 7).
Fundamental movements are gross motor skills
commonly required in the daily lives of children and
mastered during childhood. The fundamental movement stage occurs from the age of two to seven years
Fisioter Mov. 2016 July/Sept;29(3):581-88

and follows on from the rudimentary movements of
the neonatal period.
Fundamental movements include exploration,
control of discrete, serial and continuous movements
and testing the body’s motor skills. Also included are
locomotors movements (running and jumping), manipulative skills (throwing and catching), and stability skills, which involve balance and coordination (8).
Some aspects can negatively affect child development, including prematurity, low birth weight and
environmental factors. Perceptual, motor and attention de icits as well as behavioral disorders are
often associated with premature birth. As such, early
intervention and developmental monitoring serve
as instruments in the prevention of possible disturbances among preterm children (9, 10).
A study that analyzed the effectiveness of physical therapy in premature infants found that proper
physiotherapy could be an effective tool in facilitating
skills acquisition (11).
The activities proposed in the child’s family
environment, via physiotherapy intervention, can
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promote experiences in different settings and attitudes that facilitate motor learning (12).
Research has identi ied the importance of monitoring preterm children after the irst years of life,
even when they do not exhibit high biological risk at
birth or evidence of neurological impairment that
may affect development (7, 13). The aim of the present study was to compare motor development during
the fundamental movement phase of preterm infants
submitted to early stimulation and full-term babies.

Methods
Participants

This was a cross-sectional analytical study with
convenience sampling, approved by the institutional Research Ethics Committee under protocol no.
25296913.6.0000.0108. The sample was composed
of 20 children of both sexes, aged 3 years. Of these 10
were born premature in the cities of Santo Antônio da
Platina and Cambará (state of Paraná), and 10 were
born full term in Jacarezinho/PR. Thus, participants
were divided into 2 groups:
i. The Preterm Group (PG) of healthy children,
six girls and four boys who, according to their medical charts based on neurological exams and pre-,
peri- and postnatal history, showed no signs of
functional disorders, a decisive factor in their inclusion. It is important to note that the Apgar score
was not used and the gestational age of subjects was
between 28 and 36 weeks. All the children participated in an early stimulation project developed by
Universidade Estadual do Norte do Paraná (UENPCCS) in Jacarezinho (state of Paraná) and including
cities from the Norte Pioneiro mesoregion (Andirá,
Cambará, Carlópolis, Jacarezinho, Ribeirão Claro and
Santo Antônio da Platina). Families received monthly
home visits from previously trained physical therapy
professors and students from the institution. Under
the project physiotherapy intervention began from
the irst trimester of the child’s life until independent
walking was achieved and consisted of the application of protocols (instruction lea let on how to properly perform stimulation according to the child’s age
and with the supervision of a physical therapist), as
well as assessments (re lexes and reactions, exercises
proposed in the lea let, body weight, motor development) and reassessments once a month.

ii. The Term Group (TG) consisted of ten healthy
children born from 37 weeks onwards, with the same
gender numbers and age as the Preterm Group, all
enrolled in public preschools. Children diagnosed
with cerebral palsy, intellectual disability, genetic,
neurological and/or motor diseases with functional
repercussions were excluded from the study.

Material

The motor development of the children was evaluated using the motor Development Scale (EDM) developed by Francisco Rosa Neto (14).
The EDM is an assessment instrument that encompasses different areas of development and consists of a set of tests graded according to the level of
dif iculty presented. The scale aimed is at children
aged between two and twelve years, with and without
developmental disorders.
Six batteries of tests were applied using similar
methodology and including the following areas of human movement: (1) ine motor skills, (2) gross motor
skills, (3) balance, (4) body scheme, (5) spatial awareness and (6) temporal awareness. Results were classi ied on a Total Motor Quotient (TMQ), obtained via
the child’s overall motor age and chronological age.
Ratings fell into the following categories: Very high,
High, High normal, Medium Normal, Low normal,
Low and Very low, indicating overall performance
in the tests.

Procedures

Data on the premature children were collected
by analyzing the medical charts used by those responsible for the early stimulation project, who gave
authorization to access the information. These documents were grouped according to the data assessed
in the present study. The families of the children selected were contacted via home visits by researchers.
After initially approaching parents and guardians,
the researchers explained the study procedures and
requested they provide written informed consent for
application of the EDM. Permission to participate was
refused for only one of the premature children. The
researchers were unable to replace the child because
the initial data collected identi ied all those eligible
for this study, that is, children who were no longer
Fisioter Mov. 2016 July/Sept;29(3):581-88
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taking part in the project (developed by Universidade
Estadual do Norte do Paraná - UENP) and could therefore be assessed in the period after motor development stimulation.
Information related to full-term children was obtained by visiting a preschool selected beforehand by
researchers because it it the study pro ile in that it
contained the same gender and number of prematurely born children. Following written authorization
from the preschool’s director, children were randomly
selected and teachers acted as intermediates in sending written information to their parents. This lea let
described the study procedures and scale applicability,
along with a consent form to be signed and returned to
teachers, as well as a phone number for direct contact
with the researchers to provide additional information and answer questions. The approach used for parents and guardians proved effective, with substantial
study adherence immediately after initial contact, and
only one participant was excluded from this group.
However, this child was immediately replaced and both
groups therefore contained the same number of children. Assessments were carried out at the preschool
during the school day, at times stipulated by teachers
and administrators so as not to interfere in students’
school activities. Premature children were evaluated at
home in a setting where motor tests could be applied
with no external in luences.
All the researchers were previously trained to
ensure that assessments were standardized and

prevent interferences in the study. For both groups
assessed, candidate selection and data collection occurred from January to April 2013. The average time
each participant needed to complete the motor tests
was thirty minutes. All the children wore comfortable clothing that did not hamper their movements
during assessment.

Statistical analysis

Motor development areas were evaluated in accordance with the Motor Assessment Manual (14).
Based on the data obtained, mean and standard deviation were analyzed using Excel software for each
motor skill of the PG and TG.
Statistical analysis was performed using BioEstat
5.0 software, and the Shapiro-Wilk test was applied to
verify data normality. A signi icance level of p = 0.05
was adopted, analyzed using the Mann-Whitney test.

Results
The results obtained in the present study are
shown in table format and expressed as mean and
standard deviation, separated by group (Preterm and
Term Group).
The motor skills analyzed are show in order of
result signi icance.

Table 1 - Comparison of Fine and Gross Motor Skills, Balance, Body Scheme Spatial and Temporal Awareness between the

Preterm (PG) and Term Groups (TG)

PG

TG

Fine Motor Skills

3.5 ± 0.8

4.7 ± 1.3*

Gross Motor Skills

4.3 ± 0.8

5.2 ± 0.6*

Balance

5.0 ± 1.4

5.5 ± 1.0

Body Scheme

4.4 ± 0.7

4.5 ± 1.0

Spatial Awareness

4.1 ± 1.1

5.6 ± 1.3¥

Temporal Awareness

3.6 ± 1.3

4.7 ± 0.5¥

Note: Balance and Body Scheme (p ≥ 0.05). Significant difference between PG x TG for Spatial and Temporal Awareness (p ≤ 0.01).
*
Significant difference between PG X TG for Fine and Gross Motor Skills (p ≤ 0.05).
Fisioter Mov. 2016 July/Sept;29(3):581-88
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Table 1 shows a signi icant difference between the
PG and TG in the variables ine and gross motor skills.
Intergroup comparison for balance and body
scheme found no statistically signi icant differences
between the PG and TG.
With respect to spatial and temporal awareness,
a statistically signi icant difference was observed for
the TG in relation to the PG.

Thus, the Term Group exhibited signi icant differences in relation to the Preterm Group for the variables Fine and Gross Motor Skills, and Spatial and
Temporal Awareness, with no differences in Balance
and Body Scheme values.
The Total Motor Quotient (TMQ) of the EDM Scale
classi ies the children assessed according to the results of the tests applied, as shown in table 2 (14).

Table 2 - Intergroup comparison of the Classification and Total Motor Quotient (PG and TG)
Classification/Motor Quotient

Number of children PG
(N = 10)

Number of children TG
(N = 10)

Very High (130 or more)

3

6

High (120 to 129)

1

2

High Normal (110 to 119)

2

1

Medium Normal (90 to 109)

3

1

Low Normal (80 to 89)

1

0

Low (70 to 79)

0

0

Very Low (69 or less)

0

0

Note: Source: Research data.

Table 2 shows that most of the children in the
preterm group are rated as Very High and Medium
Normal, with the remainder ranging between High,
High Normal and Low Normal. In the term group
most participants were classi ied as Very High, with
the remainder scoring between High, High Normal
and Medium Normal. Thus, the results demonstrate
that despite the differences between the groups, a
considerable number of the premature children are
classi ied at suitable levels for their age.

Discussion
Experiencing different environments helps children grow, develop and acquire new skills (15, 16).
Acquiring motor skills depends on the task and quality of the stimulation provided, in combination with
suitable physiotherapy programs (17, 18, 19).
With respect to the motor skills related to balance
and body scheme, differences were not marked in
either group and were only signi icant for ine and
gross motor skills, as well as temporal and spatial
awareness. Nevertheless, comparisons indicated that

the stimulated group fell within the average for their
age when analyzed individually.
The results demonstrate that children from the
PG achieved satisfactory development, possibly due
to the opportunity to explore the environment provided by early intervention, with some intergroup
differences in the abovementioned motor skills area.
It is important to note that the children studied are
in the fundamental movement phase, which occurs
from the age of two to seven years, and are therefore
undergoing a signi icant motor skills learning process
that differs from child to child (9, 20). In addition,
there are no speci ic studies in the literature on the
fundamental movement phase that include and discuss the motor assessment tests analyzed.
Premature children exhibited some delays in motor development; however, this may not be a decisive
factor during development, since these can be modiied in accordance with the quality of the environment provided (21). This was evident in the present study, where one monthly visit was suf icient to
convey and fully apply all the guidelines in order to
achieve our objectives.
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A study of hospitalized infants assessed the effects of a psychomotor program on development and
found that stimuli provided by the researchers during
intervention improved the children’s motor skills,
thus reinforcing the importance of changing the environment through professional guidelines tailored
to each case (22).
The investigation analyzed the performance of
premature children in the development of language,
cognitive, self-care, socialization and motor skills.
The authors concluded that monitoring overall development in conjunction with intervention programs
minimized harmful effects on the motor development
of these children (23).
Fundamental motor skills directly and signi icantly affect the overall motor performance of children,
reinforcing the notion that children who fail to master
these skills may be prone to developmental stagnation, requiring monitoring through several stages of
development (7).
These results demonstrate the importance of
early stimulation in premature children to prevent
possible motor delays that could manifest themselves
in any motor skills area.
In a study of premature and full-term newborns,
the authors found that the premature children mastered overall motor coordination, suggesting that the
intervention program used facilitated their development (24). This result corroborates the indings of the
present study, where the average score in the TG was
normal, while children in the PG scored mainly between medium normal and very high when analyzed
separately, due to the combination of early intervention and external factors.
Children aged eight to ten years with learning dificulties were evaluated using the EDM scale and all
its motor components. The authors concluded that
all the children exhibited delayed motor development
in most of the components assessed, emphasizing
the need for early intervention to mitigate these effects (25).
Children’s social lives, guidance by family members and a variety of age-appropriate objects and
stimuli are important factors in the development of
motor skills that drive the stimulus-response cycle
(26, 27, 28).
These data reinforce the importance of the present study, which demonstrated the acquisition of motor skills in premature children submitted to early
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stimulation, bringing them in line with those born
full-term (29, 30).

Study limitations

Although research is fundamental in the ield of
motor development among preterm infants submitted to early stimulation, the present study applied
convenience sampling because subjects formed part
of the researchers’ work environment, and inclusion
criteria meant the sample size was small.
In addition to the small number of subjects in the
experimental group submitted to early stimulation,
this study and the assessments conducted were hampered by external factors such as problems locating
individuals initially registered who were no longer
residing at the addresses provided. Another limitation was the fact that the control group was not fully
available to researchers during the study period, as
well as the insuf icient number of participants.
Thus, results were limited to the study sample and
could not be extrapolated to other populations such
as a control group. Nevertheless, this study served
as the basis for further more in-depth research on
the issue.

Conclusion
The analysis of motor development during the fundamental movement phase identi ied the acquisition
of motor skills among premature children, primarily
in relation to Balance and Body Scheme, with these
subjects achieving the same standard as full-term
infants and the opportunity of reaching normal levels.
In the other variables assessed, premature children
did not reach the same levels achieved by the TG.
As such, more in-depth investigations with larger
sample sizes are suggested to assess the motor development of preterm children in the fundamental
movement phase who were not submitted to early
stimulation, due to the fundamental importance of
constantly monitoring development in premature
children.
Thus, the present study con irms the signi icance
of including physical therapy in intervention programs aimed at providing information, practical tasks
and constant monitoring, with subjects achieving

Motor development of preterm and term infants in the fundamental movement phase

overall motor gains over an appropriate and fully
individualized period, making this study unique.
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