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Abstract

Introduction: Down syndrome (DS) is a genetic disorder characterized mainly by ligament laxity and hypo-
tonia. Infants with this syndrome have substantial motor retardation also with crawling. To reach this motor 
milestone, postural control and head and neck control in the prone position are necessary. Seeking to avoid 
atypical muscular synergies and facilitate the execution of functional activities, the Bobath Concept aims to 
stimulate weight transfers, promoting motor acquisitions in the prone, supine, sitting and standing positions. 
Objective: To evaluate and compare crawling before and after the intervention through the Bobath Concept 
method in infants with DS. Method: A longitudinal, prospective, evaluative and interventional study was 
carried out. The sample was composed of 4 infants with DS, aged 7 to 24 months. There were three stages of 
treatment: evaluation in accordance with the Alberta Infant Motor Scale (AIMS); short term intervention by 
the Bobath Concept; and re-evaluation using the same scale. Results: According to statistical analysis, there 
was no significant difference between pre- and post-treatment (t -3.1705, p=0.0504). However, the results 
obtained by evaluation and reevaluation, showed progress in infants’ activity, the greatest progress being in 
the prone position. Infant 4 had the most satisfactory result, in percentage, as much as in the prone position 
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(evolving 9.5%), as in general (evolving 22.4%). Conclusion: Infants submitted to intervention with the 
Bobath Concept obtained evolution in motor development, when comparing before and after therapy.
 
Keywords: Down Syndrome. Motor Disturbances. Early Stimulation. Infant. Locomotion.

Resumo

Introdução: A Síndrome de Down (SD) é uma alteração genética caracterizada principalmente pela frouxidão 
ligamentar e hipotonia. Os lactentes portadores dessa síndrome possuem atraso motor significativo, incluindo 
no engatinhar. Para alcançar este marco motor, é necessário controle postural, controle de cabeça e pescoço na 
posição prona. Buscando evitar as sinergias musculares atípicas e facilitar a execução de atividades funcionais, 
o Conceito Bobath permite estimular as transferências de peso, promovendo aquisições motoras nas posturas 
de prono, supino, sentado e em pé. Objetivo: Avaliar e comparar o engatinhar antes e após a intervenção 
através do Conceito Bobath em lactentes com SD. Método: Foi realizado um estudo longitudinal, prospectivo, 
avaliativo e intervencionista. A amostra foi composta por 4 lactentes de 7 a 24 meses com diagnóstico de SD. 
Foram realizadas 3 etapas de tratamento: avaliação através da escala AIMS; intervenção à curto prazo através 
do Conceito Bobath; e reavaliação pela mesma escala citada anteriormente. Resultados: Ao realizar a análise 
estatística não foi observada diferença significativa no pré e pós-tratamento (t: -3.1705, p: 0,0504). Entretanto, 
nos resultados obtidos por meio da avaliação e reavaliação, foi observado que houve progressão das ativida-
des dos lactentes, sendo o maior progresso obtido na postura prono. O lactente 4 foi o que obteve resultado 
mais satisfatório, em percentis, tanto na posição prona (evoluindo 9,5%), quanto no geral (evoluindo 22,4%). 
Conclusão: Os lactentes submetidos à intervenção com o Conceito Bobath obtiveram evolução no desenvolvi-
mento motor, quando comparados antes e após terapia. 
 
Palavras-chave: Síndrome de Down. Distúrbios Motores. Estimulação Precoce. Lactente. Locomoção.
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Down syndrome (DS) is a genetic disorder that 
occurs due to the presence of an extra chromosome, 
namely a trisomy of chromosome 21 [1]. This syndrome 
is commonly characterized by being related to muscle 
hypotonia, ligament laxity and muscle weakness, which 
results in changes in dynamic balance and postural 
control [2]. The early intervention of physiotherapy 
is indicated to stimulate the acquisition of the infant’s 
motor skills, promoting improved posture, balance and 
coordination of activities [3].

Infants with DS have significant motor delay, and 
this may be related to their bodily restrictions, such 
as joint hypermobility and muscle hypotonia. These 
characteristics hinder the movements to be performed 
and consequently impair the development of the body 
scheme. The body scheme is the overall, scientific and 
differentiated image of the body itself, being essential 
for the infant’s psychomotor development [4,5]. These 
restrictions are also responsible for the slow movements 

and low postural control present in DS. Changes in the 
vestibular, visual, somatosensory and proprioceptive 
systems are also responsible for motor delay, as the 
hypotonia of these infants makes it difficult to acquire 
experiences and explore the environment [4,6,7].

Crawling usually occurs in the period from the 6th 
to the 14th month of life [8]. For this activity to be per-
formed, the infant needs a tonic force to distribute the 
weight of his body in 4 supports. From this, the infant 
manages to displace its center of gravity, generating 
the gain of spatial acquisition by exploring the environ-
ment [9]. It is during crawling that the infant comes into 
contact with several different stimuli, such as tactile, 
kinesthetic and proprioceptive receptors. It is this infor-
mation received during all the movement that will build 
the child’s space-body notion [6,10,11]. In addition, this 
behavior exposes the infant to various visual and audi-
tory stimuli, allows the control and movement of the 
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head in all directions and stimulates the displacement 
of the lower limbs [6].

Researches show that infants with DS have signifi-
cant motor delay in all postures, when compared to 
typical infants [3]. Such a delay directly affects the child’s 
independence and exploration of the environment [3]. 
The acquisition of motor skills in DS are the same and 
follow the same order as in typical infants; however, this 
gain in new skills occurs later [4,6]. Accordingly, the aim 
of early physical therapy intervention is to gain motor 
skills in prone, supine, sitting and standing positions [4].

Since the infant with DS has significant motor im-
pairment, it is observed that there is a delay in the de-
velopment of cervical control, rolling, lying to sitting 
transition, standing and walking [12]. The benefit of 
therapies that stimulate motor development and pos-
tural control is very great for these children. This fact 
makes this research essential, to prove the effects of 
early stimulation in reducing motor delay in crawling in 
this population. This type of stimulation helps postures 
to support motor and cognitive development of infants 
with disabilities, through varied stimuli that will have 
an impact on neuronal maturation [13]. 

According to Silva [14], the Bobath Concept uses 
exercises that encourage weight transfers, making use 
of assistive materials such as Swiss ball and rollers. In 
this way, the patient learns to obtain greater proprio-
ceptive control and spatial notion. Other authors also 
emphasize the effectiveness of the Bobath Concept as an 
instrument that avoids abnormal muscle synergies, re-
duces the interference of abnormal tone and facilitates 
the performance of functional activities [15].   

The aim of this study was to evaluate and compare mo-
tor development in crawling before and after the Bobath 
Concept in infants with DS. The hypotheses stipulated 
were: infants with DS have significant delay in crawling 
due to muscle hypotonia, and therefore, they score be-
low ideal in the Alberta Infant Motor Scale (AIMS); and 
the use of the Bobath Concept helps to improve postural 
control, contributing to an increase in walking capacity 
and consequently a reduction in crawling delay.

Method

The study had a longitudinal, prospective, evaluative 
and interventionist nature. After approval by CEP/UFU 
with CAAE No. 71359317.7.0000.5152, parents of infants 
participating in the extension project for children with 
DS at the Physiotherapy Clinic at Universidade Federal de 

Uberlândia (UFU) were asked to allow their child’s par-
ticipation in this study. Parents and legal guardians who 
agreed to participate signed an informed consent form.

Inclusion criteria were: patients diagnosed with 
DS, between 7 months and 2 years in age, both sexes 
and all ethnicities, and informed consent form signed 
by parents or legal guardians. The non-inclusion cri-
teria were: patients with orthopedic conditions and 
individuals with DS who had grade III or IV peri- and 
intraventricular hemorrhage. The discontinuity crite-
rion considered 2 consecutive missed sessions since 
this impairs the motor learning process, which must be 
uninterrupted so that good results can be obtained at 
the end of the study. Thus, the study included 4 infants 
who met these criteria.

Procedures

The study was divided into three stages. The first 
stage consisted in an assessment of motor skills using 
AIMS. In the second stage, physiotherapeutic treatment 
was performed for 3 months, consisting of 2 sessions 
per week (total therapy). In the third stage, there was 
reassessment using AIMS. Treatment was based on the 
Bobath Concept with 50-minute therapy. Each stage 
was carried out by blinded independent researchers.

AIMS, developed by Piper and Darrah, observes the 
newborn’s motor acquisitions up to the child’s indepen-
dent walking (approximately 18 months). There are 58 
items in 4 different positions: prone, supine, sitting and 
standing. During the evaluation, the infant’s motor be-
havior is observed, considering aspects such as weight 
support, posture and antigravity movements according 
to age. At the end of the evaluation, the collected data 
are transformed into percentiles ranging from 5 to 90% 
[16-18]. The percentiles allow one to categorize the 
infant’s performance results according to the following 
criteria: a) normal/expected motor performance when 
the test result is above 25%; b) suspicious motor per-
formance when the result is between 25 and 6%; and 
c) abnormal motor performance when the result is less 
than or equal to 5%. Such a scale can be used both in 
term and preterm patients, considering the corrected 
age of premature infants [16,18,19]. 

With the use of AIMS, it is possible to observe the 
prone position of infants, this position being an impor-
tant prerequisite for achieving antigravity movements 
[20]. Such movements are essential for infants to ac-
quire postural control and head and neck control, also 
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to develop stability of the scapular waist, weight bear-
ing, displacement and reach [20]. These movements 
precede the crawling motor milestone, and for these 
reasons, the prone position is the focus of the work [20].

The Bobath Concept analyzes the motor develop-
ment of a specific task through normal neuropsychomo-
tor development [21], and alters functional performance 
to improve movement [22]. This concept is divided into 
3 techniques: stimulation, inhibition and facilitation 
[19,21]. Facilitation can be used to activate or stabilize 
some musculature [21]. The Bobath Concept works with 
altering tone and improving muscle strength, influenc-
ing postural control and performance of movements 
and static or dynamic functional activities. The concept 
combines control and change in movement patterns and 
inadequate postures, prompting the infant to exercise 
the movement in a closer to normal fashion. The move-
ments performed are active but controlled and guided 
by the therapist [16].

The exercise protocol performed in the second 
stage consisted of five activities: stretching the quad-
riceps, hamstrings and sural triceps, performed in 3 
sets of 30 seconds each; pelvic mobilization exercise; 
strengthening of the quadriceps and gluteus maximus; 
strengthening of the abdominal obliques with the aid 

of a therapeutic roller; strengthening of the abdominal 
muscles and spinal erectors using the Swiss ball. At the 
end of each therapy, crawling was simulated with the 
infant in a quadrupedal position and with a band sus-
pending the abdominal region to perform the move-
ment on four supports. In this posture, the therapist 
encouraged the patient through visual and auditory 
stimuli to push forward. 

Data collections were performed in a reserved room 
at the physiotherapy clinic of the UFU, with adequate 
lighting and room temperature, mattresses, EVA mats 
and toys suitable for the age of each child.

Results

The infants were identified by numbers 1, 2, 3 and 
4. Infant 1 was characterized as a late male premature 
born with low weight. Infants 2, 3 and 4 were born at 
term and with the appropriate weight, two of whom 
were male and one female. Table 1 shows the charac-
teristics of these patients. 

According to Table 1, when performing the statistical 
analysis, no significant difference was observed in the 
pre- and post-treatment (t: -3.1705, p=0.0504).  

Table 1 - Sample characterization

Infant Infant 1 Infant 2 Infant 3 Infant 4

Sex Male Female Male Male

Race White White White White

Prenatal complication Thyroid alteration No No Gestational 
hypertension

Term/preterm Preterm At term At term At term

Gestational age 34 weeks 38 weeks 38 weeks 38 weeks

Chronological
age (weeks)

Evaluation 356/7 69 416/7 51

Reevaluation 523/7 755/7 573/7 64

Corrected
age (weeks)

Evaluation 291/7 ---------- ---------- ----------

Reevaluation 464/7 ---------- ---------- ----------

Weight
At birth 2.050 kg 2.450 kg 3.20 Kg 2.535 kg

Evaluation 6.690 kg 8.330 kg 7.01 Kg 7.6 kg

Height
At birth 42 cm 44 cm 48.5 cm 46 cm

Evaluation 61.5 cm 68.9 cm 66 cm 69 cm

Therapy 24 24 24 24

Missed therapy 6 ---------- 1 ----------
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Table 2 - AIMS results before and after therapy

Infant 1 Infant 2 Infant 3 Infant 4

AIMS  %
position

Before 
therapy

After 
therapy

Before 
therapy

After 
therapy

Before 
therapy

After 
therapy

Before 
therapy

After 
therapy

Prone 28.6% 33.3% 28.6% 33.3% 28.6% 38.1% 85.7% 95.2%
Supine 44.4% 55.5% 100% 100% 88.9% 88.9% 55.5% 100%
Sitting 58.3% 66.6% 75% 83.3% 41.7% 75% 83.3% 100%
Standing 12.5% 12.5% 6.25 % 12.5% 12.5% 12.5% 18.7% 50%

Total 32.7% 37.9% 44.8% 48.3% 36.2% 46.5% 62.1% 84.5%

Figure 2 - AIMS results before and after therapy.

Figure 1 - Comparison before and after treatment.
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Table 2 represents the results in percentiles ob-
tained on AIMS before and after treatment. We ob-
served the evolution of the motor development of the 
four infants on AIMS, and infant 4 achieved a more 

satisfactory result, in percentiles, both in the prone 
position (evolving 9.5% after the intervention), and 
in general (evolving 22.4% after intervention). The 
same results are shown in Figure 2.

Before vs After Therapy
1900r001

1900r001

1900r001

1900r001

1900r001

1900r001

1900r001

1900r001

1900r001

1999r991
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Discussion

The aim of the present study was to compare and 
analyze the results of an early intervention, using the 
Bobath Concept, in infants with DS, and accordingly, we 
submitted the infants to 24 clinic therapies. The results 
of this study showed that infants with DS had scores 
below the pre-established normal range for chronologi-
cal age. This low score was observed both before and 
after the intervention, confirming the first hypothesis 
that such infants have a significant delay in crawling. 
This delay is due to hypotonia, which correlates with 
delays in fine and global motor skills, ligament laxity, 
deficits in balance and postural control causing move-
ment restrictions, and impairment of the exploration 
of the environment [4,23].

At the end of the therapy, progress was seen in the 
activities of these infants, when comparing the AIMS re-
sults before and after treatment. The greatest progress 
was made in the prone position, which was the focus 
of the work, since it influences crawling activity. Borba 
et al. [24] used AIMS and compared the motor devel-
opment of full-term and preterm infants. There was a 
significant difference in scores for the four postures 
studied, with children of the higher age group having 
the best performance. The best scores were obtained 
with the supine position, and the lowest scores were in 
the prone and standing positions [24].

The results of the evaluations and reevaluations after 
the 24 visits showed that there were motor gains in 
the four infants, which supports our second hypothesis 
that the Bobath Concept could reduce motor delay. The 
results of the study corroborate the findings of Sotoriva 
and Segura [25], who carried out a study aimed at de-
termining the effect of the Bobath Concept on motor 
development in infants with DS. The authors concluded 
that this technique helps infants reach motor milestones 
in the best possible way and contributes to the gain of 
adequate and essential postural patterns for achieving 
other motor milestones [25]. Concomitantly, Firmino et 
al. [21] observed that this type of intervention increases 
the recruitment of muscle fibers, directly promoting the 
improvement of muscle function [21].

Lima et al. [26] found in their study that treatment 
combining conventional kinesiotherapy and the Bobath 
Concept provided satisfactory results for infants with 
DS, both in terms of muscle strengthening and proprio-
ception, improving gross motor coordination.

Patient 2, who received continuous treatment, was 
a female and evolved 3.5% according to the AIMS data, 

while patients 1, 3 and 4, who received interval treat-
ment, were males and had a greater evolution. The in-
fluence of gender can be explained by various factors, 
including morphological, anatomical and hormonal 
factors. In the study by Coelho et al. [27], composed of 
participants of both sexes, unilateral motor strength 
and performance of the dominant upper limb was 
compared. These authors found that males had greater 
capacity for generating muscle strength, due to mor-
phological and anatomical differences, since the area 
and diameter of muscle fibers are larger in males [27].

In addition, the sex of infants may have influenced 
the outcome, due to the hormonal differences that exist 
between males and females. According to Ramos et al. 
[28], the testosterone concentration in the body is one 
of the main factors for the differences in muscle mass 
and strength and in the response to treatment, this hor-
mone being present in greater concentration in males 
[28]. Testosterone is an anabolic steroid hormone derived 
from cholesterol, with multiple physiological functions, 
such as growth and maintenance of bone matrix and 
skeletal muscle, in addition to influencing the synthesis 
of neurotransmitters, which are important for muscle 
contraction [29]. Thus, when women, who have a lower 
physiological concentration of this hormone compared to 
men, undergo continuous treatment, they may not show 
the expected results or may show inferior results [28].

Peres et al. [30] observed an improvement in tone, 
muscle strength and functional activities after using 
the Bobath Concept in patients with spastic diparesis. 
Other authors have also concluded the efficacy of this 
intervention in children with chronic non-progressive 
encephalopathy [31]. According to Duarte and Rabello 
[31], the aim of Bobath Concept is to facilitate physi-
ological movement and to promote the child’s maxi-
mum functional potential, as it encourages skills, mo-
tor development and the child’s interactions with 
the environment.

Given the above and the results obtained by the AIMS 
scale, it appears that early intervention programs are 
extremely necessary to facilitate postures and favor 
neuropsychomotor development [26,32]. Trindade and 
Nascimento [4], in their study with seven children with 
DS, concluded that intervention programs contribute to 
the reduction of motor delay in these patients. However, 
the earlier this intervention, the greater the chances are 
of motor skills developing sooner [4]. 

Okada et al. [33] conducted a retrospective study be-
tween April 1984 and September 2018 with the aim of 
assessing the relationship between the effectiveness of 
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motor rehabilitation and the beginning of independent 
walking in children with SD. The sample consisted of 40 
children with SD divided into two groups: early interven-
tion group (before 6 months of age) with 17 patients and 
conventional intervention group (after 7 months) with 23 
patients. The results showed that the motor rehabilitation 
completed before being capable of independent walking 
was significantly associated with the corrected age at the 
beginning of walking; that is, early motor rehabilitation 
can contribute to a better development of gross motor 
movement in children with SD.

In the systematic review carried out by González et 
al. [34], analyzed and evaluated different physical thera-
py interventions in infants with SD. The results showed 
that, with resistance training, there was improvement in 
the strengthening of the upper and lower limbs, which 
is in line with the studies previously mentioned about 
the importance of physical therapy in motor develop-
ment in children with SD.

The present study was a case study carried out with 
a small sample (four infants), which makes it difficult to 
relate intervention with the desired results. Therefore, 
we suggest that more studies be conducted on the topic 
addressed there, given the scarcity in the literature.

Clinical Implications

The crawling process begins with the infant’s at-
tempts to move the trunk forward, followed by the de-
velopment of muscle strength in the arms to support the 
suspended abdomen. Finally, there are the movements 
of crawling hands and knees, promoted by the diagonal 
coordination of arms and legs [35].

In infants with DS, the basic motor milestones occur 
later in comparison to children who do not have the syn-
drome, and for this reason, it is necessary to have an early 
intervention in these children to favor the stimulation of 
motor development [1]. In the present study, an early in-
tervention was provided with the application of the Bobath 
Concept, and improvement in motor skills was seen, main-
ly in the prone position, which influences crawling activity. 
This result was obtained because one of the objectives of 
the Bobath Concept is to increase the number of motor 
units recruited, thereby increasing muscle strength [21] 
and improving balance and postural control [36].

Conclusion

In view of the results obtained in this study and the 
perspective of anticipated motor gains in children with 
DS, we conclude that infants submitted to intervention 
with the Bobath Concept show progress in motor de-
velopment, when comparing before and after therapy. 
Since this intervention, when provided early, will help 
to reduce motor delay in crawling in these children and 
favor development. 
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