
 

 

 

 

Mestrado em Fisioterapia 

 

 
Leiria, dezembro de 2024 

 

INFLUÊNCIA DE UM PROGRAMA DE 
FISIOTERAPIA NOS AJUSTES POSTURAIS 

EM CRIANÇAS COM ALTERAÇÕES 
NEUROMOTORAS 

 

CÁTIA ALEXANDRA MOITA DE ALMEIDA 

    DISSERTAÇÃO ORIENTADA POR:  PROFESSORA DOUTORA ANA MARIA NUNES 
MACHADO MOREIRA  

                  DOUTORA CRISTINA LIMA ARAÚJO                

 

Leiria, setembro de 2024  



 
 
 

Instituto Politécnico de Leiria 

Escola Superior de Saúde de Leiria 

 

Mestrado em Fisioterapia 

 
 
 
 

Influência de um Programa de Fisioterapia nos Ajustes 
Posturais em Crianças com Alterações Neuromotoras 

Influence of a Physiotherapy Program on Postural 
Adjustments in Children with Neuromotor Disorders 

 
 
 
 
 

Dissertação apresentada por Cátia Alexandra Moita de Almeida à 
Escola Superior de Saúde do Instituto Politécnico de Leiria para 
obtenção do grau de Mestre em Fisioterapia, realizada sob a 
orientação de Professora Doutora Ana Maria Nunes Machado 
Moreira, da Escola Superior de Saúde de Leiria e de Doutora Cristina 
Lima Araújo. 

 
 
 
 
 

Leiria, dezembro de 2024 
  



 

 
 

iii 

Declaração de Integridade 

Dissertação de Mestrado Em Fisioterapia  

 

Eu, Cátia Alexandra Moita de Almeida, abaixo-assinado, nº mecanográfico nº5220151, 

estudante do 2º ano do Mestrado em Fisioterapia, na Escola Superior de Saúde do Instituto 

Politécnico de Leiria, declaro ter desenvolvido esta dissertação com absoluta integridade.  

Confirmo, que em todo o trabalho conducente à sua elaboração, não ter incorrido em 

qualquer das variedades de Fraude Académica, nem recorrido à prática de plágio (ato pelo 

qual um indivíduo, mesmo por omissão, assume a autoria de um determinado trabalho 

intelectual, ou partes dele) ou a qualquer forma de falsificação de resultados. Mais declaro 

que todas as frases que retirei de trabalhos anteriores pertencentes a outros autores, foram 

referenciadas, ou redigidas com novas palavras, tendo colocado, neste caso, a citação da fonte 

bibliográfica. 

 
Escola Superior de Saúde do Instituto Politécnico de Leiria, _ _/___/______ 

 

Assinatura conforme cartão de identificação:  
 

  

26    09    2024 



 

 
 

iv 

Declaração de Reprodução 

Dissertação de Mestrado Em Fisioterapia 

Nome______________________________________________________________________ 

Número de estudante _____________________________ e-mail ______________________ 

Título dissertação_____________________________________________________________ 

___________________________________________________________________________ 

Orientador(es) ______________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________ 

 

Assinale apenas uma das opções: 

É autorizada a reprodução integral deste trabalho apenas para efeitos de investigação, 

mediante declaração escrita do interessado, que a tal se compromete. 
 

É autorizada a reprodução parcial deste trabalho (indicar, caso tal seja necessário, nº 

máximo de páginas, ilustrações, gráficos, etc.) Apenas para efeitos de investigação, 

mediante declaração escrita do interessado, que a tal se compromete. 

 

De acordo com a legislação em vigor, (indicar, caso tal seja necessário, nº máximo de 

páginas, ilustrações, gráficos, etc.) Não é permitida a reprodução de qualquer parte deste 

trabalho. 

 

 

Escola Superior de Saúde do Instituto Politécnico de Leiria, _ _/___/______ 

 

Assinatura conforme cartão de identificação:  

 

Cátia Alexandra Moita de Almeida 

5220151 5220151@my.ipleiria.pt 

Influência de um Programa de Fisioterapia nos Ajustes Posturais em Crianças com 

Alterações Neuromotoras 

Professora Doutora Ana Maria Nunes Machado Moreira 

Doutora Cristina Lima Araújo 

X 

26    09    2024 



 

 
 

v 

Agradecimentos 

Demonstro a minha enorme  gratidão à Professora Doutora Ana Moreira e à Doutora Cristina 

Araújo por terem aceite e se disponibilizado para orientar a minha dissertação. Agradeço toda 

a orientação e acompanhamento prestado ao longo deste estudo.  

Um grande obrigada a todas as crianças e respetivas famílias que se voluntariaram para 

participar neste estudo, pois a realização deste apenas foi possível com a disponibilidade e 

colaboração dos mesmos. 

Agradeço muito a todos os colegas intervenientes no processo que ajudaram e permitiram 

organizar a amostra que viabilizou a realização deste estudo.  

Agradeço também à PhysioSensing que se disponibilizou para emprestar uma plataforma de 

forças, a qual permitiu uma maior objetividade nos resultados obtidos no presente estudo.  

Gostaria também de agradecer à instituição, Instituto Politécnico de Leiria – Escola Superior 

de Saúde de Leiria, e a todos os que nela estão envolvidos, por me terem dado a oportunidade 

de realizar este estudo. 

Agradeço aos meus pais e familiares pelo incentivo ao longo do decorrer do Mestrado.  

Por fim, um especial obrigado ao meu namorado e parceiro por todo o apoio e motivação no 

decorrer do Mestrado. 

 

 

  



 

 
 

vi 

Resumo  

 
O sistema nervoso é uma rede complexa que se divide em sistema nervoso central e sistema 

nervoso periférico. No sistema nervoso central podem ocorrer alterações que levam ao 

desenvolvimento de perturbações estruturais ou funcionais, provocando um 

desenvolvimento motor atípico, sendo designados distúrbios neuromotores. Devido a estas 

alterações, as crianças apresentam dificuldade na participação nas atividades de vida diária, 

por diversos fatores, entre os quais a estabilidade postural e ajustes posturais. É importante 

avaliar a influência da intervenção da fisioterapia pois visa, nestes casos, favorecer a correção 

ou minimizar estratégias compensatórias, melhorando a função motora grossa e a qualidade 

de vida. 

Este estudo tem como objetivo verificar se a intervenção em Fisioterapia em simultâneo com 

a aplicação de um programa de atividades domiciliárias, delineadas no âmbito da fisioterapia, 

têm influência nos ajustes posturais em crianças com alterações neuromotoras. 

Este trata-se de um estudo quasi-experimental. A amostra final foi constituída por 12 crianças 

com condições neuromotoras associadas a diagnóstico médico. Para cada criança foram 

considerados dois momentos de avaliação, antes e depois do programa de intervenção. No 

primeiro momento foi aplicada a Medida da Função Motora Grossa-88 para classificar a 

função motora grossa. De seguida, em ambos os momentos de avaliação, foi aplicada a Escala 

de Equilíbrio de Berg e o Teste de Alcance Funcional, bem como uma plataforma de forças 

para analisar dados referentes aos ajustes posturais, como os limites de estabilidade e o 

deslocamento do centro de pressão.  

Após 8 semanas de intervenção em fisioterapia conciliada com um programa de atividades 

domiciliário, os resultados obtidos sugeriram melhores resultados na Escala de Equilíbrio de 

Berg e no Teste de Alcance Funcional. Os dados obtidos da plataforma de força sugerem, na 

maioria dos casos, um aumento nos limites de estabilidade. No entanto, em relação ao 

deslocamento do centro de pressão, em tarefa, os resultados não foram tão positivos quanto 

o esperado e não coincidiram com a melhoria dos limites de estabilidade na maioria dos casos. 

Não foi verificada significância estatística quando comparados os dados relacionados com os 

ajustes posturais entre mudanças de tónus, no entanto, tanto as crianças com hipotonia como 

as com hipertonia mostraram melhoria na Escala de Equilíbrio de Berg e maximum excursion 
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composite, mas as crianças com hipotonia demonstraram melhores resultados na avaliação 

final. Foi também verificado que o programa de atividades de casa demonstrou potenciar os 

resultados obtidos neste estudo. 

Os resultados obtidos no presente estudo sugerem, assim, que um programa de intervenção 

em fisioterapia de 8 semanas complementado por um programa domiciliário demonstra ter 

um impacto positivo nos ajustes posturais das crianças com alterações neuromotoras. A 

complementação com um programa de atividades domiciliárias, no âmbito da fisioterapia, 

favorece uma maior funcionalidade, trazendo benefícios às atividades da vida diária e 

participação de crianças com essas condições. 

 

Palavras-chave 

Alterações neuromotoras, crianças, ajustes posturais, limites de estabilidade, intervenção em 

fisioterapia, programa de casa.  
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Abstract  
 

The nervous system is a complex network that is divided into the central nervous system (CNS) 

and the peripheral nervous system. In the central nervous system, changes may occur which 

may lead to the development of structural or functional disorders, which cause an atypical 

motor development which makes them neuromotor disorders. In that order, children have 

difficulty in daily living activities participation, connected with several factors, including 

postural stability and postural adjustments. It is important to evaluate the Physiotherapy 

intervention influence as it aims, in these cases, to favor correction or minimize compensatory 

strategies, improving gross motor function and quality of life.  

This study aims to verify whether intervention in Physiotherapy simultaneously with the 

application of a home-based activities program, outlined in the scope of physiotherapy, 

influences postural adjustments in children with associated neuromotor disorders. 

This is a quasi-experimental study. The final sample was composed of 12 children with 

neuromotor disorders. For each child, two evaluation moments were considered, before and 

after the intervention program consisting of physiotherapy intervention, twice a week for 8 

weeks conciliated with a home-based activities program. In the first moment, the Gross Motor 

Function Measure - 88 was applied to classify the gross motor function. Then, in both 

evaluation moments, the Berg Balance Scale and Functional Reach Test were used, as well as 

a force platform to analyze data regarding postural adjustments, such as limits of stability and 

center of pressure displacement. 

After 8 weeks of physiotherapy intervention conciliated with a home-based activities 

program, the results obtained suggested better results in the Berg Balance Scale and 

Functional Reach Test. The data obtained from the force platform suggest, in most cases, an 

increase in limits of stability. However, regarding the center of pressure displacement, in a 

task, the results were not as positive as expected and were not coincident with the 

improvement of limits of stability in most cases. Statistical significance was not verified when 

comparing data related to postural adjustments between tone changes, however, both 

hypotonic and hypertonic children showed improvement in the Berg Balance Scale and 

maximum excursion composite, but hypotonic children showed better values at the final 
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assessment. It was also verified that the home-based activities program demonstrated to 

enhance the results obtained in this study. 

The results obtained suggest that an 8-week program of physiotherapy intervention 

supplemented by a home-based activities program demonstrates a positive impact on the 

postural adjustments of children with neuromotor disorders. In that order, the 

complementation of a home-based activities program, within the scope of physiotherapy, 

favors greater functionality bringing benefits to activities of daily living and participation of 

children with these disorders. 

Keywords  

Neuromotor disorders, children, postural adjustments, limits of stability, physiotherapy 

intervention, home-based program. 
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INTRODUCTION  

The nervous system is a complex network that comprises vast neural networks, which is 

divided into the central nervous system (CNS) and the peripheral nervous system1,2. The CNS 

is composed by the brain and spinal cord, having the function of coordinating the receiving, 

processing, and response to sensory information producing appropriate motor responses1,2. 

Postnatal brain function is dependent on normal embryological and fetal development3. 

However, changes may occur secondary to environmental, genetic factors, or influences on 

maternal health, which may lead to the development of structural or functional disorders, 

imposing neurological consequences throughout life by disrupting brain growth or damage in 

the brain3,4,5. Those consequences include impairment of cognitive, sensory, socio-emotional, 

and motor function and behavior4,5.  

The group of disorders, characterized as neurological disorders, includes congenital and 

neurodevelopment disorders, cerebrovascular and neurodegenerative disorders, neurological 

infections, neurological immunological disorders, neuromuscular disorders, traumatic 

injuries, and cancers of the nervous system4,5,6,7.  

Among the common etiologies, pre-natal, perinatal, and post-natal, it is possible to highlight 

some of the most common neurological disorders. As prenatal etiology, it can be highlighted 

genetic disorders such as Down syndrome and fragile X syndrome, cerebral dysgenesis such 

as microcephaly and hydrocephalus, vascular such as occlusion and hemorrhage, and 

others5,6. As perinatal etiology, it’s possible to emphasize prematurity, periventricular 

leukomalacia, perinatal asphyxia, and others5,6. As postnatal etiology, the most common 

causes are infections such as meningitis and encephalitis, metabolic such as hypernatraemia 

and hypoglycemia, trauma such as head injury, among others5,6. These disorders cause an 

atypical motor development which makes them neuromotor disorders.  

Some of the changes present in neuromotor disorders are at the tone level, gross and fine 

motor skills, cognition, and language5,7,8,9,10. The atypical development causes difficulty in the 

children’s participation in daily living activities9,11,12,13. These difficulties are connected with 

several factors, including postural instability, which means that there is not an adequate 
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answer to the changes in the center of mass, caused by oscillation or motor activity, which are 

constantly required in the daily activities performed by children9,11,12,14,15.  

The basic level of postural control is functionally active from early infancy, but throughout 

development this control matures, occurring development of postural adjustments and, that 

way, the ability to adapt from postural activity to environmental involvement16. However, 

children with neuromotor disorders have a delayed ability to recruit specific steering 

adjustments on tasks, even with a light postural challenge10,16. 

Although children with neuromotor disorders have limitations associated with their specific 

condition, the plasticity of neural cells allows them to create new connections in adaptation 

and response to the nervous system’s adaptation to the surrounding environment and to the 

changes that occur1.  

According to data from the World Health Organization, the number of neurological disorders 

is increasing, so research in this field must be done to understand better and manage these 

disorders17. Therefore, it is important to evaluate the influence of physiotherapy intervention, 

as it aims, in these cases, to favor correction or minimize compensatory strategies, improving 

global motor function and quality of life16. Since postural adjustments are related to balance 

control and postural stabilization18 being pillars for motor activity, and since there are still few 

studies about how atypical postural adjustments affect the stability of children with 

neuromotor disorders19, it is important to study them using objective instruments in clinical 

practice, as force platform in addition to scales20. 

This study pretends to assess the postural adjustments in children with neuromotor disorders 

before and after a physiotherapy intervention program supplemented by a home-based 

activities program. That way, special attention was given to limits of stability (LOS) and center 

of pressure (COP) displacement, using tests, scales, and a force platform to evaluate.  

MATERIALS AND METHODS  

Study Design 

The theme of this study was defined after a literature review, in order to analyze the open 

research questions related to physiotherapeutic intervention in pediatrics. After this review, 
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the topic was defined with the help of 2 physiotherapists specialized in neurology. After 

structuring the study, it was submitted to the university's Ethics Committee and was accepted 

on February 15, 2024 (Registry N.o CE/IPLEIRIA/19/2024 – attachments 1). 

This is a quasi-experimental study, with the application of intervention at the physiotherapy 

level. The participants were submitted to a physiotherapy intervention plan, adapted to them, 

twice a week over 8 weeks. This intervention was carried out by the principal researcher. In 

addition to this plan, a home-based activities program was also carried out, over the 8 weeks, 

consisting of three activities to be carried out at home, with a frequency of 5 times a week. 

Those activities were part of the children's daily routines and were related to postural 

adjustments and LOS. The program was designed with the collaboration of 2 physiotherapists 

specialized in neurology. Initially, a pre-test was carried out, and the necessary adjustments 

were subsequently made. Carrying out the home-based activities program required the 

collaboration of a family member/guardian, so the person who brought the child to 

physiotherapy and who lived with the child was chosen. The program was transmitted and 

explained to the child's family member/guardian chosen to be responsible for the program, at 

the clinic, through a demonstration of the program by the researcher, as well as a subsequent 

request, by the researcher, for the family member/guardian chosen to demonstrate it with 

the child. A document was even delivered with an explanation of the activities and illustrative 

images of them (appendix 1). Monitoring of the program was carried out by the researcher, 

so in the first week it was asked, in each session, whether there were any doubts and whether 

the program was being carried out. After the first week of intervention, the family 

member/guardian responsible for the home program was asked how the program was going 

every 2 weeks. 

Participants 

The participants were selected by convenience from a group of children with neuromotor 

disorders from Algarve. The sample was obtained in a physiotherapy clinic, in Lagos, recruiting 

the children who were undergoing therapy in that space and by contacting colleagues. All the 

children were in private clinics, with some of them receiving physiotherapy and others not. As 

inclusion criteria were defined children aged between 6 and 13 years with neurological 
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disorders, medical diagnosis, and being able to walk. As exclusion criteria were established 

the exclusion of children without cognitive abilities to understand simple instructions. This 

cognitive assessment was performed with the support of the school therapeutic team since 

all participants attended school education (with an adapted curriculum) with a cognitive 

abilities evaluation made by a psychologist and/or therapist. 

After 25 cases had been indicated, only 13 could be included in the sample after applying the 

inclusion and exclusion criteria (2 were not able to walk, 5 had no cognitive abilities to 

understand simple instructions, 3 didn’t have the defined age range and 2 had no diagnosis). 

However, one of the children withdrew after the initial evaluation, for personal reasons which 

meant that the final sample consisted of 12 participants. The informal consents were 

explained and delivered to guardians at the clinic. Two informed consents were given, one for 

the participant and one for the guardian (appendix 2 and 3). However, since the participants 

were minors, the participant’s informed consent was signed by the guardian. In addition to 

those consents, due to the age of the children, a document illustrating the study was prepared, 

which was explained to the participants to obtain their consent (appendix 4).   

Data Collection Procedures 

Data was collected at a Physiotherapy Clinic in Lagos, with their consent (appendix 5). After 

an interview, where a sample characterization questionnaire was filled out (appendix 6), the 

evaluation started. The participants' anonymity was guaranteed with their identification 

through letters. The data collected were only in possession of the principal investigator, in a 

folder with a code of access only to the researcher, and the data were not shared with third 

persons. 

Initially, each child's anthropometric measurements were taken, more specifically weight and 

height. The weight was measured with a Tanitta Bc 601 bioimpedance balance and the height 

was measured with a stadiometer. After this, that data were used to calculate body mass index 

(BMI). Afterwards, the Gross Motor Function Measure-88 (GMFM-88) was used to assess the 

gross motor function, and the Modified Ashworth Scale (MAS) to classify each child based on 

tone.  In both evaluation moments (initial-M0/final-M1) were applied Berg Balance Scale (BBS) 
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and Functional Reach Test (FRT). Also, at the end of M0 and M1 a force platform was used to 

assess the postural adjustments.  

In Figure 1 it is possible to observe the order of application of the procedures during data 

collection.  

 

 

 

 

 

 

GMFM–88 

The initial moment of evaluation began with the application of GMFM–88 (attachments 2). 

Although the GMFM-88 was initially validated for children with cerebral palsy, it is currently 

validated for other neuromotor disorders21,22,23. This test is used to evaluate and classify the 

gross motor function21,22,23,24. As the test name indicates, it consists of 88 items distributed 

across five dimensions of global motor capacity, which are lying and rolling, sitting, crawling/ 

kneeling, standing, and walking/running/jumping21,22,24. The score from the measurement was 

used to grade each participant according to their gross motor function capacity. 

MAS 

This scale is used to assess increased muscle tone24,25. MAS (attachments 3) entails 6 grades 

and is graded from 0 to 4, with the addition of 1+ to increase the sensitivity compared with 

The Ashworth Scale24,25. In graduation, 0 means “no increase in muscle tone” and 4 means 

“affected part(s) rigid in flexion or extension”24,25. This scale was used in order to distinguish 

hypertonic and hypotonic children. 

BBS 

This scale assesses, as the name suggests, balance (attachments 4). It is composed of 14 items, 

and each item-level scores range from 0 to 4, determined by the ability to perform the 

Figure 1 - Order of procedures applied during data collection. 

Participants 
Selection 

Application of both 
inclusion and 

exclusion criteria 

Final Sample: 
Informed Consent Form; 
Sample characterization 

Moment of initial 
evaluation (M0) 

Moment of final 
evaluation (M1) 

Physiotherapy intervention 
twice a week supplemented 
by a home-based activities 

program – 8 weeks 

 2  3 

 4 
 5 

 6 

 1 
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assessed activity23,26. A score of 0 represents an inability to complete the item, and a score of 

4 represents the ability to independently complete the item23,26. The scale assesses static and 

dynamic balance, and the total score is 56 points23,24.  

To classify the balance level, the score is divided into 3 classifications, balance impairment (0-

20), acceptable balance (21-40), and good balance (41-56)26. That scale was used at the M0 

and M1 of evaluation. According to the study by Gan et al. (2008), the BBS has good reliability 

and validity and it’s used for different people groups, including disabled children23.  

However, Villamonte et al. (2010)27 say that balance tests should be interpreted with caution 

due to cognitive abilities. Nevertheless, in this study, the cognitive abilities were considered 

in the sample selection, to minimize the bias in the results obtained.  

FRT 

This is a quantitative functional range test (attachments 5). It measures the distance between 

the end of the 3rd finger of the hand and the maximum reach while maintaining the base of 

support (BOS), using a measuring tape23,28. This test assesses the anterior functional reach by 

measuring the LOS at the anterior level and has demonstrated reliability and validity in 

children with neuromotor disorders23,28,29. FRT was measured in the standing posture set since 

all participants had capacity. That test was also used at the M0 and M1 of evaluation. 

Force Platform 

The Balance Basic Plate model, by PhysioSensing, was the force platform used. This one was 

used to assess the postural adjustments with the application of “LOS–Limits of Stability” and 

“Body Sway (Posturography)” protocols assessment at the M0 and M1 of evaluation.  

The LOS protocol is one of the most found protocols in the literature for balance assessment30. 

This protocol evaluates several components related to LOS in 8 different directions: front, 

forward/right, right, backward/right, backward, backward/left, left, and forward/left30. As 

shown in Figure 2, the person controls the blue point with its COP, trying to reach the orange 

point and maintain it for 8 seconds20,30.  

In this study, regarding to LOS protocol, the data Direction Control composite, Movement 

Velocity composite, and Maximum Excursion (MXE) composite were analyzed. The Direction 
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Control indicates the ratio of the number of coordinated moves toward the target to the 

number of moves not following the direction to the goal, expressed as a percentage20. The 

Movement Velocity is the average speed of the center of gravity to the target in degrees per 

second, recorded between 5% and 95% of the distance to the first endpoint30. MXE assumes 

the maximum distance reached during the trial, expressed as a percentage30. Low results in 

these components are indicative of a change in voluntary motor control with decreased 

proprioception of the lower limbs, as well as the range of motion and strength for mobility30.

 

 

 

 

 

The Body Sway (Posturography) protocol (Figure 3), is used to collect COP data31. In this study, 

this protocol was performed with an activity, in which the children had to hold a box with the 

elbows in extension and the shoulders flexed at 90º, for 30 seconds. In this protocol, the COP 

Displacement was analyzed. Low values indicate less COP displacements, which means better 

postural control, while high values mean more COP displacements and indicate worse postural 

control15,31. 

 

 

 

 

 

  

Figure 2- Interface of LOS protocol and an example of the COP 
trace during the LOS protocol30. 

Figure 3 - Illustration of mediolateral and posterior displacements on 
the left side and their representation in a statokinesiogram on the 
right side31. 
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Home-based Activities Program 

This program was designed to enhance the results achieved with the physiotherapy 

intervention. Therefore, it consisted of 3 activities, all of them to work on postural 

adjustments. It is important to mention that for activities 1 and 2 it was necessary and deliver 

a specific material. That consisted of the design of a symmetrical and an asymmetrical BOS, 

which was performed in black cardboard, and the BOS was represented by the shape of the 

feet, in red color. To have a symmetrical BOS adapted to each child, the feet were aligned with 

the hips and each BOS was made specifically for each child. On the other face of the cardboard, 

the asymmetrical BOS was made, also respecting the individual alignment measurements of 

each child, but the front distance from one foot to another consisted of an equal extent for 

all, which reduced the bias, having been 15 centimeters (cm) from one heel to another. This 

measure consisted of an average made by prior measurement of each child's step. 

Parents/guardians were asked to carry out the program 5 days a week, at the end of the day 

(between 5 pm and 7 pm). They should adequately fill in the days it was carried out, as well 

as the activities/exercises (Ex.) performed in the “Attendance Map-Home Program” (appendix 

7) given to the parents/guardians. Activity 1 (Ex.1) consisted of being an asymmetrical BOS 

holding a box with the arms stretched and raised at 90º shoulders flexion remaining in this 

position for 30 seconds. Activity 2 (Ex.2) consisted of being in a symmetrical BOS and trying to 

reach a slightly high target on the front, with both hands, stretching and raising arms to an 

angle of about 110º shoulders flexion, having to keep the position for 10 seconds. Then the 

child had to do the same but laterally (to both sides) keeping both arms straight and raised at 

a 90º shoulder flexion, holding the position for 10 seconds. Finally, activity 3 (Ex.3) consisted 

of jumping from a 15 cm step with both feet simultaneously and repeating this exercise 5 

times with a rest of 20 seconds between each.  

Statistical Analysis  

The statistical analyses were performed with SPSS for MacOs software (version 29.0.2.0). To 

test normality the Shapiro-Wilk test was used. The significance of the results was determined 

by a 95% confidence interval.  
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Regarding descriptive statistics, the age mean was calculated. It was also calculated the mean 

and standard deviation of the GMFM-88 scores and the mean of the weekly frequency of 

execution of the home-based activities program. Regarding inferential statistics, FRT scores 

and MXE composite variables were analyzed, at M0 and M1 of the evaluation, using a 

Student's T-test –paired samples. Student's T-test for independent samples was used to 

compare the values of variables BBS at M0 and M1, and MXE composite at M0 and M1 

between hypertonic and hypotonic children. Also, the Mann-Whitney test was used to 

compare values of COP displacement variable at M0 and M1 between hypertonic and 

hypotonic children.  

It is also mentioned that the mean and standard deviation of the values obtained in the MXE 

composite and COP displacement were calculated according to the weekly average frequency 

of execution of the home-based activities program, that is, between children who did the 

program 5 times or more and the children who did less than 5 times a week. 

RESULTS 

After applying the criteria, 12 participants were included in the final sample. The sample 

consisted of children aged between 6 and 13 years, with a mean age of 9.58 years. Concerning 

the gender, the sample consisted of 5 girls and 7 boys. Still regarding the sample 

characterization, the gross motor function was verified through the GMFM-88, and it ranged 

from 60.61% to 99.24%, with an average of 85.89% and a standard deviation of 10.99%. The 

information collected in the questionnaires, as well as the scores/values obtained in 

tests/scales used (MAS, BBS, and FRT at M0 and M1) and the values obtained in variables from 

the force platform (at M0 and M1) can be seen in Table 1.  
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Table 1- Sample characterization, results obtained with BBS and FRT appliance, and data collected from the force 
platform. 

T21, Trissomy 21; Ev. Moment, evaluation moment; BMI, body mass index;  COP, center of pressure; BBS, berg balance scale; FRT, functional 
reach test; pw, per week; MAS, Modified Ashworth Scale; M0, initial moment; M1, final moment; x, times. 

 

Through the anthropometric measures collected, BMI was calculated for each child, and it was 

possible to determine that 6 of the children were overweight.  

The BBS score revealed a difference between hypertonic and hypotonic children at M0 and 

showed an improvement from M0 to M1 in hypertonic (39.50 ± 10.47 at M0 to 47.25 ± 8.77 

at M1) and hypotonic children (44.63 ± 6.95 at M0 to 50.13 ± 5.11 at M1). However, the 

difference of the values from hypertonic to hypotonic children obtained at M0 of the 

evaluation did not show statistical significance, with p=0.330, and neither at M1, with p=0.482. 

Regarding the MXE composite, there were differences at M0 between hypertonic children 

(81.93 ± 13.24%) and hypotonic children (92.74 ± 18.74%). At M1, both had improvement in 

values, hypertonia with 94.15±7.45% and hypotonia with 99.89±14.90%. Despite the 

 
Child 

Ev. 
mo
me
nt 

A B C D E F G H I J K L 

Medical 
Diagnosis 

 T21 T21 
Cereb
ellar 

Ataxia 

Refrac
tory 

Epilep
sy 

T21 

Perivent
ricular  

Leukom
alacia 

Hemip
aresis 

T21 T21 T21 T21 

Gene 
variant 
ARFGE

F1 
Physiotherapy 
before study - 
per week (pw) 

 No 
Yes, 
2x 
pw 

Yes, 
2x pw 

Yes, 
1x pw No Yes, 1x 

pw No No No No No Yes, 1x 
pw 

Tonus (MAS 
score)  Hypo

tonia 
Hypo
tonia 

Hyper
tonia 

(1) 

Hyper
tonia 
(1+) 

Hypot
onia 

Hyperto
nia (1+) 

Hypert
onia 
(1) 

Hypot
onia 

Hypot
onia 

Hypoto
nia 

Hypoto
nia 

Hypot
onia 

BMI (kg/m2)  

28.1 
(over
weig
ht) 

30.2 
(over
weig
ht) 

19.4 
(over
weigh

t) 

14.7 
(norm

al) 

16.0 
(nor
mal) 

16.3 
(normal

) 

19.2 
(norm

al) 

17.6 
(nor
mal) 

19.3 
(nor
mal) 

19.9 
(overw
eight) 

29.1 
(overw
eight) 

19.5 
(overw
eight) 

DirectionContr
ol_Composite 

(%) 

M0 
M1 

22.41 
27.68 

22.49 
34.08 

22.71 
46.34 

19.41 
24.34 

29.95 
54.17 

17.89 
20.97 

48.81 
67.25 

18.16 
30.83 

52.71 
35.10 

49.62 
47.47 

16.36 
53.26 

20.33 
31.90 

MovementVel
ocity_Composi

te (°/s) 

M0 
M1 

3.08 
3.18 

7.84 
5.86 

3.91 
3.05 

4.31 
4.19 

3.79 
2.84 

6.17 
6.85 

4.24 
2.08 

4.84 
4.22 

4.80 
4.78 

4.57 
3.89 

7.74 
3.76 

7.18 
7.27 

MXE_Composi
te (%) 

M0 
M1 

60.67 
75.86 

85.17 
124.4

9 

83.98 
100.8

3 

86.50 
83.90 

80.43 
96.29 

63.14 
93.64 

94.10 
98.22 

84.82 
93.47 

110.8
6 

103.4
3 

107.68 
91.51 

94.99 
98.89 

117.28 
115.15 

COP_Displace
ment (mm) 

M0 
M1 

569.7
7 

386.3
6 

1259.
92 

1802.
91 

662.8
9 

633.5
0 

1038.
89 

1541.
77 

691.3
4 

810.4
8 

1104.89 
1185.32 

401.74 
295.08 

 

1330.
06 

2083.
81 

665.5
2 

607.0
9 

428.25 
436.81 

1225.2
9 

498.77 

656.40 
677.63 

BBS  (score) M0 
M1 

37 
48 

37 
42 

33 
45 

29 
36 

52 
54 

44 
52 

52 
56 

39 
44 

51 
56 

54 
55 

42 
51 

45 
51 

FRT (cm) 
M0 
M1 

9 
22 

9.5 
16 

8 
28 

5 
9 

15 
25.5 

10 
20 

11 
26.5 

10 
22 

19 
25 

15 
22 

12 
38 

15 
23 
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difference and improvement in M0 values to M1, statistical significance was also not found in 

M0 (p=0.331), as well as in M1 (p=0.491). 

Concerning the COP displacement, differences were found between hypertonic and hypotonic 

children at M0 (hypertonic 802.10 ± 330.36mm and hypotonic 853.32 ±357.04mm). Both had 

higher values at M1 (hypertonic 913.92 ± 556.61mm and hypotonic 912.98 ± 231.37mm), 

indicative of greater postural instability. The differences found were not considered 

statistically significant at M0 with p=0.610 and neither at M1 with p=1.000. The results 

obtained with Student's T-test - paired samples regarding the comparison between M0 and 

M1 of FRT and MXE composite variables can be consulted in Table 2.  

 

Table 2 - Variables comparison between M0 and M1.  

a Student's T-test – paired samples. 

FRT, functional reach test; MXE, maximum excursion; M0, initial moment; M1, final moment. 

 

The weekly average frequency of execution of the home-based activities program for each 

child was calculated. This average frequency was classified based on the number of days that 

children were asked to do the home program, that is, 5 times a week. 

Thus, the distribution and separation were made according to children who did the program 

5 times or more and those who did it less than 5 times a week, as can be seen in Table 3. 

 M0 M1 P value 

FRT 11.54 23.08 <.001a 

MXE_Composite 89.13 97.97 0.078a 
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Table 3 - Weekly average frequency of execution of the home-based                         
activities program. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Regarding the children who did the home-based activities program 5 times a week or more, 

the mean values obtained concerning the MXE composite at M0 were 77.59±14.97% and at 

M1 98.74±17.44%. Regarding the children who did the program less than 5 times the mean 

values obtained at M0 were 97.38±14.48% and at M1 97.42±9.88%.  

Concerning the COP displacement, the mean values obtained were 964.55±324.72mm at M0 

and 901.37±590.02mm at M1 for the children who did the program 5 times or more. For the 

children who did the program less than 5 times the data obtained were 909.85±644.41mm at 

M0 and 1004.44±767.86mm at M1. These results are illustrated in Figure 4. 

Child Weekly Average - Home Program (days) 

A ≥5 

B ≥5 

C ≥5 

D <5 

E <5 

F <5 

G ≥5 

H <5 

I <5 

J <5 

K ≥5 

L <5 
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DISCUSSION 

This study aimed to evaluate the influence of a physiotherapy program on postural 

adjustments in children with neuromotor disorders. That way, children with different 

diagnoses were included, and the most frequent was trisomy 21. 

Due to the medical diagnosis and impairment of gross motor function, some of the children 

were already performing physiotherapy, 2x pw or 1x pw, and the other children were not 

doing physiotherapy before the study began. Although all children have neuromotor 

disorders, due to their specific clinical conditions, some were hypotonic and others 

hypertonic, according to MAS assessment. Initially, the anthropometric measurements were 

measured to calculate the BMI. Six of the children were overweight (half of the sample). Most 

of these children had as diagnosis T21 and/or hypotonia. As reported in the literature, children 

with trisomy 21 have a higher risk of developing obesity due to altered body composition and 

reduced exercise capacity and energy10,32. To measure postural adjustments, BBS and FRT 

were used, typically used to assess balance19 as well as a force platform20,30,31. Regarding the 

results obtained on the BBS, 4 children had a reasonable balance at the M0, and the others 

had a good balance, according to the BBS classification. At the M1 of assessment, only 1 child 

0
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less then 5 5 or more

M
ea

n

WeeklyAverage_HomeProgram

Maximum_CompositeM0

Maximum_CompositeM1
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Figure 4 -  Mean of MXE composite and COP displacement at M0 and M1 of 
evaluation regarding the weekly average frequency of execution of the 
home-based activities program. 
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maintained reasonable balance, however, all children demonstrated better values. The results 

obtained are similar to those obtained in the study by Rodríguez-Costa et al. (2023), which 

showed better results in the final assessment after a physiotherapy program, with long-term 

changes in that study33. Also, other studies showed better results in BBS from initial to final 

assessment after a physiotherapy intervention program34,35, which shows that the values 

obtained in this study meet the literature, suggesting a positive influence of a physiotherapy 

program on the values obtained in the BBS and thus, postural adjustments. 

In the FRT assessment, every child progressed from M0 to M1 of assessment, suggesting an 

improvement in the anterior functional reach and, therefore, an increase in the LOS in the 

anterior direction. No studies were found with a sample identical to that used in this study 

using the FRT to evaluate before and after a physiotherapy program. However, a study was 

made pretending to determine the effects of different physiotherapy interventions on the 

activities of daily living and the quality of life in children with cerebral palsy, using Modified 

FRT for an assessment before and after 6 weeks36. In the final assessment significant values 

were obtained in Modified FRT36, like in this study with the FRT after a physiotherapy 

intervention and a home-based activities program. Also, the study by Gan, et al. (2008), 

assessed the balance in children with cerebral palsy using FRT23. 

Although was not applicated an intervention, was possible to verify that a limited gross motor 

function implies a shorter FRT distance33, which suggests that better results in FRT improve 

the gross motor function. According to the research by Zaino et al. (2004), the average FRT 

distances in GMFCS level I (9 subjects) and level II (11 subjects) were 29 cm and 22.8 cm, 

respectively37. As in that study, the children in the present study fell within the same levels of 

gross motor function, and on average achieved 23.1 cm in the FRT. However, this value was 

after the intervention and program. Also in another study, the FRT was used to assess postural 

control but in children with Down Syndrome and the median distance reached by all 

participants was 19 cm (without intervention), which is lower than in this study after 

intervention and higher than in this study before intervention38.  

A force platform was used for more objective and quantitative data collection regarding 

postural adjustments. This equipment is essential, collecting more thorough and specific data, 

and helping the intervention20,39. In the force platform, LOS protocol and body sway protocol 
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were used. Regarding the LOS protocol, the movement velocity composite was compared with 

the direction control composite, since they are directly connected40. The values obtained in 

this study have demonstrated that most children achieved an increase in values from M0 to 

M1 concerning direction control, except children I and J. An increase in values in direction 

control composite means a better child’s ability to precisely control movement in the intended 

direction, which suggests a greater ability to activate postural adjustments and, that way, 

evidence better postural control15,20. So, the cases that have not improved that value have 

greater difficulty in postural control during movement in the intended direction.  

Concerning movement velocity composite, most children have demonstrated a decrease in 

values at M1 except children A, F, and L who had an improvement in demonstrating more 

velocity in the movement pretend. The drop in these values means that the movement 

velocity in the intended direction is slower, regardless of whether or not it is done with 

control. In the LOS protocol, an increase in direction control composite and movement velocity 

composite was expected, as was seen in children A, F, and L, since these variables are 

inherently linked to the performance of a skill, demonstrating the presence of better postural 

adjustments in dynamic activities and, that way, better postural control. However, although 

children have been instructed to respond as quickly and control as possible, this instruction 

may have been interpreted differently by each child, some of which may have focused more 

on movement velocity by compromising direction control and others may have focused more 

on direction control having compromised its velocity40. That way, the opposition of these 

values in cases B, C, D, E, G, H, I, J, and K can’t be a total indicator of no improvement at the 

level of postural adjustments40,41 since the improvement of LOS and postural stability implies 

the improvement of several variables, so the improvement only of the direction control 

composite variable already indicates some improvement in this regard, although other 

variables may have not had improvement. 

Still regarding LOS, the MXE composite was also analyzed in the LOS protocol, which 

corresponds to the final largest move achieved by the children towards the target20. Most 

participants showed higher values comparing M0 with M1, suggesting increased LOS, 

positively influencing postural adjustments and postural control, facilitating performance in 

challenging activities20,42. However, some children (D, I, J, and L) demonstrated lower values 
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at M1 in the MXE composite when compared to M0, indicating that the farthest limit they can 

achieve in the intended direction has reduced. Although children D and L have improved 

movement velocity and direction control composite, which favors greater LOS and does, that 

way, postural adjustments and postural control more effective, the stability reachable area 

has reduced. These values indicate that although children reached a greater distance toward 

the intended target before, the movement was not done with so much control and velocity, 

so it can be considered that there have been improvements in LOS. Regarding children I and 

J, since they have dropped the movement velocity, direction control, and MXE composite 

values, a decrease in postural stability and control may be indicated, mainly in dynamic 

activities. In a study with the application of traditional therapy supplemented with virtual 

reality in neurologically impaired children and adolescents, it was concluded that in the group 

with fewer difficulties on balance, there was no observed improvement in LOS protocol in the 

quality of antero-posterior movement, even with an intervention focused on the participant’s 

weakest points44. In the present study, children I and J had better results in M0, compared to 

the other children concerning BBS, FRT, movement control composite, and MXE composite, 

so the results obtained in M1 may be related to this factor.  

The positive results obtained in most children are also similar with that study where better 

results were observed in LOS protocol after intervention in the group with more difficulties in 

balance and gait44. Also in the study by Elnaggar et al. (2024), greater results were obtained in 

the LOS protocol after an intervention43.  

Children with neuromotor disorders have tone changes1,45, as it’s possible to see in children’s 

participants in this study. Of the 12 participants, 4 had hypertonia, and 8 had hypotonia. The 

modification of the tonus causes postural instability1,45, which is possible to assess with COP 

displacement data7. Regarding that data, there was no statistical significance regarding COP 

displacement, in both evaluation moments, from hypotonic to hypertonic children, and only 

a few cases showed better results from M0 to M1, that is, a decrease in values (A, C, G, I, and 

K). About these results, it was expected that children who had obtained better results within 

LOS at M1 had also improved COP's displacement at M1. However, this did not happen in all 

cases (B, E, F, H, and I), therefore, we can infer that there will be changes in postural control 
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and stability, due to the difficulty in activating the necessary postural adjustments, especially 

in static activities of daily living.  

These results may be explained because the task to assess the COP displacement was a static 

task lasting 30 seconds, requiring children's concentration, becoming even more demanding 

because they had to hold a box simultaneously. Children with neuromotor changes are known 

to have attention/concentration deficits, so maintaining static tasks often becomes difficult6,8. 

Also, active play was seen as a facilitator for young children with Down Syndrome routines10. 

In addition to this factor, this test had less sensorial information, that is, there was no visual 

or hearing target, reducing information that facilitates the focus and attention of children. 

Studies state that when visual information is unavailable or is changed, a higher COP 

oscillation is observed9. It has become increasingly common to provide feedback increased to 

vision, hearing, haptics, or even a combination with the purpose of a promoter with motor 

learning46. For this, some technical displays are used, which have demonstrated positive 

results in motor learning, both through visual and auditory stimuli, especially when activities 

are complex46.  

Although no statistical significance has been found in hypertonic and hypotonic children, 

when comparing BBS, COP displacement, and MXE composite values between them, it was 

found that on average, children with hypertonia had a bigger difference in a positive way from 

M0 to M1 in BBS (39.50 at M0 and 47.25 at M1) and MXE (81.93% at M0 and 94.15% at M1). 

Still, children with hypotonia had better values at M1 in BBS (44.63 at M0 and 50.13 at M1) 

and MXE (92.74% at M0 and 99.89% at M1). Regarding COP displacement, there was a greater 

difference in children with hypertonia from M0 (802.10mm) to M1 (913.92mm), but in a 

negative direction, when comparing with hypotonic children (853.32mm at M0 to 912.98mm 

at M1), since the greater COP displacement, the greater instability25,29. These results suggest 

that, at M1, hypotonic children have better values regarding postural adjustments than 

hypertonic children. These results may be related to the characteristics of hypertonia, that is, 

due to the increase in tonic stretch reflexes and, consequently, abnormal muscle recruitment 

due to excessive co-activation of antagonist muscles7,47. The hyperexcitability of the tonic 

reflex in hypertonia makes movement control difficult, and in cases of hypotonia, despite their 
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limitations, they activate compensatory muscles in a more effective and controlled way, 

enabling better postural adjustments7.  

It is also mentioned that an activity that challenges postural control more and induces some 

extra load, although light, such as the one used in COP displacement assessment may have 

probably generated an increase in tone and, consequently, less controlled movements, 

causing a greater displacement of the COP10,16. 

Student's T–test–paired samples was used in FRT and MXE composite to relate M0 and M1 

values. It was possible to analyze that FRT revealed a statistical significance in the relation 

values between M0 and M1 and it was conclusive that there was a significant increase in FRT 

values from M0 (11.54cm) to M1 (23.08cm). However, the MXE composite revealed no 

statistical significance in the relation between M0 and M1 (p=0,078), although a value increase 

from M0 (89.13%) to M1 (97.97%) was observed, which suggests an improvement in LOS. 

Thus, although both values reveal an increase from M0 to M1, suggesting an improvement in 

LOS, only the difference revealed in FRT values was significant. The fact that FRT data relation 

reveals significant difference and MXE composite data does not, may have been related to the 

fact that data obtained on the force platform are more complete, objective and accurate than 

the data obtained in balance and postural control scales/tests, especially with children with 

neuromotor changes because due to their intellectual/cognitive conditions, those tests may 

not have great reliability as already observed20,27. 

To understand the influence of the home-based activities program, the weekly average 

frequency of execution for each child was calculated to compare the COP displacement and 

MXE composite data between the participants who did the home-based activities program 

less than 5 times a week and the participants who did the program 5 times or more, a week. 

All children who did the program 5 times or more had improvements in MXE composite and 

COP displacement except child B who had no improvements in COP displacement. The results 

obtained in this child can be related to what was mentioned before about the low attention6,8. 

Regardless of children who did the program less than 5 times a week, 2 children had no 

improvements in MXE composite (I, J) and 6 had no improvements in COP displacement (D, E, 

F, H, J, and L).  
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Some studies, like this one, have studied the effectiveness of a home-based program on 

children with disabilities13,24,48. The study by Fauzi, et al. (2018), achieved a short-term goal of 

improving motor function, activities of daily living, and participation with home-based 

activities program for children with cerebral palsy13.  Also, like in the present study, Qamar et 

al. (2024),  found benefits with home-based exercise programs (5 times a week) executed by 

caregivers at their homes in the management of children with spastic cerebral palsy24. 

Although that study did not evaluate postural adjustments as in the present study, an 

improvement in gross motor function and spasticity reduction was observed24. Also, that 

study showed that at the end of 6 weeks, there had been no improvements in gross motor 

function, but at the end of 12 weeks yes, which suggests that the longer the program 

application, the better the results. This study only had an 8-week duration so perhaps, there 

would have been better results in some variables if the application of it was longer. Despite 

the explanation of the program and follow-up over 8 weeks, the results obtained suggest that 

the home-based activities program had a positive influence on the potentiation of the results 

obtained by physiotherapy intervention. However, there were caregivers who did not perform 

the intended frequency, 5 times a week. This difficulty in collaboration, at home, is similar to 

that found in other studies, being difficult to get family members to join in at home48,49. 

Therefore, it is important to reinforce the importance of the home-based activities program 

in the continuity of physiotherapy intervention. 

In this study, several evaluation instruments were used, and it was evidenced that despite 

having an improvement in all cases in BBS and FRT, suggesting better balance and postural 

stability, indicating an activation of more effective postural adjustments, there was no 

improvement in some of the parameters obtained through the force platform. The use of this 

instrument is very important as it collects greater diversity and data specificity. In this sense, 

it is necessary to consider that for more effective activation of postural adjustments and, 

consequently, better postural control and postural stability, is necessary to improve various 

components, many of them evaluated only through these platforms.  

Thus, although children did not improve in all components evaluated, there has been 

improvement in some of them, favorably more effective postural adjustments and thus 
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allowing the body to be more easily in balance and with greater postural control and stability, 

allowing for greater functionality in daily life activities. 

Limitations  

As the main limitation of this study, it’s mentioned the size of the sample, noting that there 

was great difficulty in getting participants with the selected criteria in the region, willing to 

participate in the study. It is also mentioned that the data collection time regarding COP 

displacement on the platform (30s) was too long, considering the limitations of the sample. 

So, future studies should use a shorter time, since the times/values are stipulated for adults 

without neurological conditions associated. 

CONCLUSION  

The results obtained suggest that an 8-week program of physiotherapy intervention 

supplemented by a home-based activities program demonstrates, in this study, a positive 

impact on the postural adjustments of children with neuromotor disorders.  

It was also possible to conclude, in this study, that the complementation with a home-based 

activities program, within the scope of physiotherapy, favors greater results in postural 

adjustments and, that way, more functionality bringing benefits to activities of daily living and 

participation of children with these disorders. That way, it is important to include a home-

based activities program in daily physiotherapy practice. It is also important to carry out more 

studies in this area including larger samples and more neurological conditions, ideally with a 

longer duration. It would also be important to differentiate periods with and without direct 

intervention in physiotherapy, maintaining only the home-based activities program in order 

to verify whether there are differences regarding intervention or not.  
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Apêndice 2 
 
CONSENTIMENTO INFORMADO, ESCLARECIDO E LIVRE PARA PARTICIPAÇÃO EM ESTUDOS DE 
INVESTIGAÇÃO NOS TERMOS DA NORMA N.º 015/2013 da Direção-Geral da Saúde (de acordo 
com a Declaração de Helsínquia e a Convenção de Oviedo) 

Identificação do Investigador: Cátia Alexandra Moita de Almeida, mestranda em Fisioterapia 
na Escola Superior de Saúde do Politécnico de Leiria (ESSLei), sob orientação científica de Ana 
Maria Nunes Machado Moreira (orientadora/investigadora responsável) e coorientação de 
Cristina Lima Araújo.  

Título do estudo: Influência de um programa de fisioterapia nos ajustes posturais em crianças 
com alterações neuromotoras 

Enquadramento: O presente estudo realiza-se no âmbito da unidade curricular “Dissertação 
de Mestrado”, na Escola Superior de Saúde de Leiria.   

Explicação do estudo: Este estudo tem como principal objetivo verificar se um programa de 

intervenção em fisioterapia tem influência nos limites de estabilidade e ajustes posturais em 

crianças com condições neuromotoras associadas. O estudo pretende também verificar a 

importância do recurso a instrumentos objetivos no que respeita à avaliação no delineamento 

da intervenção em fisioterapia. 

Para a realização deste estudo, será necessário recolher dados através de questionários, 

fotografias de referências posturais bem como outros instrumentos de avaliação (balança, 

estadiómetro e plataforma de pressões). A recolha decorrerá na Clínica NeuroFuncional, local 

onde será aplicada intervenção em fisioterapia com uma frequência bissemanal ao longo de 

8 semanas. A informação recolhida neste estudo será confidencial, garantindo o anonimato, 

sendo que os dados obtidos serão utilizados apenas para o presente estudo e investigação. 

Garante-se a destruição de todos os dados recolhidos num prazo de 6 meses. 

Condições e financiamento: A participação neste estudo é de caráter voluntário, com 
ausência de prejuízos, assistenciais ou outros, caso não queira participar. No caso de haverem 
sessões agendadas no âmbito da fisioterapia, estas serão aproveitadas para que os 
participantes não tenham que fazer deslocações extra, sendo que não haverá direito a 
pagamento de deslocações. Informa-se que os participantes poderão desistir a qualquer 
momento, sem qualquer prejuízo. Mais se menciona que o estudo mereceu parecer favorável 
da Comissão de Ética. 
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Confidencialidade e anonimato: O anonimato dos participantes será garantido durante todo 
o processo.  

Disponibilidade: Em caso de dúvida relativamente ao estudo encontramo-nos disponíveis, devendo 
contatar através do contato eletrónico 5220151@my.ipleiria.pt. Em caso de incumprimento ou 
necessidade de esclarecimento de pressupostos de natureza ética, poderá contatar a Comissão de 
Ética através do contato eletrónico comissao.etica@ipleiria.pt. Desde já agradecemos a sua 
disponibilidade em colaborar e participar neste estudo.  

Por favor, leia com atenção a seguinte informação. Se achar que algo está incorreto ou que 
não está claro, não hesite em solicitar mais informações. Se concorda com a proposta que lhe 
foi feita, queira assinar este documento.  

Assinatura de quem pede consentimento: … … … … … … … … … ... … … … …... … … … … … … … …  

 

Consentimento do participante 

Declaro ter lido e compreendido este documento, bem como as informações verbais que me 
foram fornecidas pela/s pessoa/s que acima assina/m. Foi-me garantida a possibilidade de, 
em qualquer altura, recusar participar no estudo “Influência de um programa de fisioterapia 
nos ajustes posturais em crianças com alterações neuromotoras” sem qualquer tipo de 
consequências. Desta forma, aceito participar neste estudo e permito a utilização dos dados, 
que de forma voluntária forneço, confiando em que apenas serão utilizados para fins 
científicos e publicações que delas decorram e nas garantias de confidencialidade e 
anonimato que me são dadas pelo/a investigador/a.  

 

Nome: … … … … … … … … … … … … … …… … … … … … …… … … … … … …… … … … … … … … … … …  

Assinatura: … … … … … … … … … …… … … … … … …… … … … … … … … … …….Data: …… /…… /………. 

 

SE NÃO FOR O PRÓPRIO A ASSINAR POR IDADE OU INCAPACIDADE (se o menor tiver 
discernimento deve também assinar em cima, se consentir) 

NOME: … … … … … … … … … … … … … … … … … … … … … … … … … … … … … … … … … … … … … … 

BI/CC N.º: … … … … … … … … … … … … … … …… … … …… … … DATA OU VALIDADE …… /…… /………. 

GRAU DE PARENTESCO OU TIPO DE REPRESENTAÇÃO: … … … … … … … … … … … … … … … … …  

ASSINATURA … … … … … … … … … … … … … … … … … … … … … … … … … … … … … … … … … … …  
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Apêndice 3 

Consentimento do Representante Legal 

  

O presente estudo intitulado “Influência de um programa de fisioterapia nos ajustes posturais 
em crianças com alterações neuromotoras” insere-se na unidade curricular “Dissertação de 
Mestrado” do 2º ano do Mestrado em Fisioterapia na Escola Superior de Saúde de Leiria.  Este 
estudo tem como principal objetivo verificar se um programa de intervenção em fisioterapia 
tem influência nos limites de estabilidade e ajustes posturais em crianças com condições 
neuromotoras associadas. O estudo pretende também verificar a importância do recurso a 
instrumentos objetivos no que respeita à avaliação no delineamento da intervenção em 
fisioterapia. 

Para a realização deste estudo, será necessário recolher dados através de questionários, 

fotografias de referências posturais bem como outros instrumentos de avaliação (balança, 

estadiómetro e plataforma de pressões). A recolha decorrerá na Clínica NeuroFuncional, local 

onde será aplicada intervenção em fisioterapia com uma frequência bissemanal ao longo de 

8 semanas. A informação recolhida neste estudo será confidencial, garantindo o anonimato 

dos participantes, sendo que os dados obtidos serão utilizados apenas para o presente estudo 

e investigação. Garante-se a destruição de todos os dados recolhidos num prazo de 6 meses. 

A participação neste estudo é de caráter voluntário, com ausência de prejuízos, assistenciais 
ou outros, caso não queira participar. No caso de haverem sessões agendadas no âmbito da 
fisioterapia, estas serão aproveitadas para que os participantes não tenham que fazer 
deslocações extra, sendo que não haverá direito a pagamento de deslocações. Informa-se que 
os participantes poderão desistir a qualquer momento, sem qualquer prejuízo. Mais se 
menciona que o estudo mereceu parecer favorável da Comissão de Ética. 

Em caso de dúvida relativamente ao estudo encontramo-nos disponíveis, devendo contatar 
através do contato eletrónico 5220151@my.ipleiria.pt. Desde já agradecemos a sua 
disponibilidade em colaborar e participar neste estudo.  

Por favor, leia com atenção a seguinte informação. Se achar que algo está incorreto ou que 
não está claro, não hesite em solicitar mais informações. Em caso de incumprimento ou 
necessidade de esclarecimento de pressupostos de natureza ética, poderá contatar a 
Comissão de Ética através do contato eletrónico comissao.etica@ipleiria.pt.  

Se concorda com a proposta que lhe foi feita, queira por favor assinar este documento.  
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Assinatura de quem pede consentimento: … … … … … … … … … ... … … … …... … … … … … … … …  

 

 
 

Consentimento do Representante Legal 

Declaro ter lido e compreendido este documento, bem como as informações verbais que me 
foram fornecidas pela/s pessoa/s que acima assina/m. Foi-me garantida a possibilidade de, 
em qualquer altura, recusar participar no estudo “Influência de um programa de fisioterapia 
nos ajustes posturais em crianças com alterações neuromotoras” sem qualquer tipo de 
consequências. Desta forma, aceito participar neste estudo e permito a utilização dos dados, 
que de forma voluntária forneço, confiando em que apenas serão utilizados para fins 
científicos e publicações que delas decorram e nas garantias de confidencialidade e 
anonimato que me são dadas pelo/a investigador/a.  

 

Nome: … … … … … … … … … … … … … …… … … … … … …… … … … … … …… … … … … … …… … … …  

GRAU DE PARENTESCO OU TIPO DE REPRESENTAÇÃO: … … … … … … … … … … … … … … … … …  

Assinatura: … … … … … … … … … … … … … … … …... … … … … ... … … … … … Data: …… /…… /………. 
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Apêndice 4 
 

Assentimento Participante 
 

 

 

 

 

 

Medir e Pesar Testar 

Fisioterapia (2 vezes por 
semana durante 8 semanas) 

Testar novamente 

Participar?            SIM              NÃO 
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Apêndice 5 
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ANEXOS 

Anexo 1  
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Anexo 2 

Teste de Medida de Funções Motoras-88 (TMFM-88) 
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Anexo 3 
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Anexo 4 

Escala de Berg 
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Anexo 5 

 
Functional Reach Test 
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