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Abstract  The Estimule Portal is a technological tool for healthcare for autistic children, incorporating 97 playful activi-
ties with communicative, social and motor skills. The objective was to understand the experiences of using the Estimule 
Portal from the perspective of health professionals who monitor autistic children in public and private outpatient servi-
ces, in a capital city in the Brazilian Northeast. Methodological research, with a qualitative approach. The Portal was 
used by 32 health professionals, who completed an instrument on their socioeconomic profile and the use of technology. 
The analysis was based on Semiotics. Positive and relevant experiences are reflected, evidencing the increase of tech-
nology as a supporting resource for professional practices regarding child development. It also brings negative aspects 
and needs for improvement. The Estimule Portal emerges as a tool in healthcare for autistic children, if it is conducted 
by trained health professionals. Its implementation can foster collaboration between multidisciplinary health teams, 
promoting specialized monitoring.
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Professionals’ reflections on the use of the Estimule Portal 
in the development of autistic children
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Introduction

Daily activities are human acts carried out 
throughout the day and are imbued with pur-
poses, signs and meanings. Subjective and con-
tinuous experiences in children’s lives involve 
the development of a set of personal and cul-
tural meanings inherent to the socio-historical 
processes of each individual. The set of experi-
ences lived by children are structuring actions 
for the representation of themselves, their fami-
ly and community1,2. 

Children’s actions and participation in in-
dividual and social environments can be influ-
enced by clinical-functional issues that have 
repercussions on development, skills and play, 
as in the case of those with autism spectrum 
disorder (ASD), which can result in an impov-
erished repertoire of play1. For autistic children, 
persistent difficulties arise in communication 
and social interaction, as well as in the stan-
dardization of acts of restriction, repetition of 
behaviors, efforts or practice of activities, as 
postulated by the fifth edition of the American 
Psychiatric Association Diagnostic and Statisti-
cal Manual of Mental Disorders (DSM-5)3.

Authors1,4,5 also highlighted a relevant sce-
nario in this context. They addressed the play of 
children with ASD, who may present behaviors 
that are harmful to experiences that go against 
subjective actions, in which pleasure, curiosity, 
sense of humor and spontaneity meet, charac-
terizing a freely chosen behavior from which no 
specific result is expected. Thus, play involves 
pleasure, discovery, mastery of reality, creativity 
and expression, in addition to different perfor-
mance components, with emphasis on sensory, 
motor, cognitive, affective and social.

The emergence of various technological de-
vices has become predominant in everyday life, 
and these have become increasingly popular 
means of communication in society, especially 
among children6. These resources are also avail-
able to professionals and other users for differ-
ent purposes, especially in the educational and 
health fields7,8 Thus, the use of technology has 
offered a range of possibilities in multiple life 
contexts, including assistance to children with 
ASD9-11, which allows for appreciation, integra-
tion and inclusion12.

Different national and international ini-
tiatives are presented and considered essential 
to support the development of practical, so-
cio-emotional and general skills of children liv-
ing with disabilities, with the aim of providing 
independence and inclusion, through new tech-

nological approaches involving sensors, virtual 
reality, robotics, mobile applications, serious 
games, assistive technologies, portals, websites, 
e-learning and others13-15.

In this scenario, research points to the ben-
efits that technologies bring to children with 
ASD and the consequences generated in health 
and educational services, evidencing the de-
velopment of various skills based on the use of 
technologies15. The different effects of interven-
tions with and without technology on daily ac-
tivities of autistic children are also revealed. The 
literature16 shows that both types of intervention 
are effective for children with ASD, but those 
not based on technology can have a long-lasting 
effect, as they do not depend, for the most part, 
on major auxiliary supports.

Based on this evidence, it is important to 
guide professionals who work with autistic chil-
dren on evidence-based interventions that are 
accessible in technological and non-technolog-
ical forms so that families living with children 
with ASD can enjoy the best and most success-
ful care16. It reinforces that, in this universe, the 
use of technologies aimed at the development 
of language, communication, cognitive and 
motor functions, academic reinforcement and 
even social interaction of these children is es-
sential9,11,17,18. It is worth noting that, in addi-
tion to being able to be used as devices to assist 
in teaching academic areas, technologies also 
emerge as supports and increase clinical-func-
tional independence19.

The development of technologies based on 
evaluative issues, such as usability and user ex-
perience, is important for care provision. There-
fore, studies are needed that focus on assessing 
the use of technologies based on users, families, 
educators and healthcare professionals who deal 
with children with ASD20,21.

The use of technological resources for health 
and education purposes, especially for the pro-
motion of fundamental skills for the develop-
ment of children with ASD, which prioritize 
descriptions based on scientifically proven 
methodologies, are increasingly effective for the 
development of the biopsychosocial context of 
children and their families. It is worth noting 
that the experience of healthcare profession-
als who use play in their practical context with 
autistic children can contribute to a more rig-
orous, efficient and targeted assessment for the 
target audience, collaborating for a better anal-
ysis and use of health technologies in specific 
contexts with a focus on promoting comprehen-
sive care20,22,23. 
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Given the complexity and difficulties of au-
tistic children and their families, from playing 
to other social acts, the question is: what are the 
perceptions of healthcare professionals about 
the use of the Estimule Portal to assist in the de-
velopment of autistic children?

Based on this guiding question, this study 
aimed to understand the experiences of using 
the Estimule Portal from the perspective of 
healthcare professionals who monitor autistic 
children in public and private outpatient ser-
vices in a capital city in northeastern Brazil. 

Method 

Methodological research was carried out, with a 
qualitative approach and based on semiotics24, a 
theoretical framework that assumes that science 
is permeated by the contribution of systems and 
processes of meaning in culture and nature. It 
is added that semiotics studies the forms, types, 
systems of signs and the effects of the use of 
signs in life, observing signs, clues, or symbols 
that give rise to meaning, communication and 
interpretation24.

Thus, the technological artifact studied – 
Estimule Portal – is a health support tool for 
use by professionals who monitor children 
with ASD, which incorporates a database with 
97 playful activities classified by skills, such as 
communicative, social and motor to promote 
child development. 

The Estimule Portal was developed in 2021 
by an interdisciplinary team from a private uni-
versity in northeastern Brazil. To design the 
tool, we investigated skills developed or encour-
aged by playful activities and resources that con-
tribute to the health promotion of children with 
ASD, based on a broad review of Brazilian and 
international literature.

The technology assessment stage, which is 
the object of this study, was conducted from 
January to July 2022. In this stage, the proce-
dures adopted included four distinct moments. 

Initially, 32 healthcare professionals were re-
cruited through the contact network of one of 
the study researchers, using the snowball sam-
pling technique25, which is a type of non-proba-
bilistic sampling that uses reference chains and 
is useful in research with groups that are diffi-
cult to access. From an initial informant, peo-
ple with the necessary profile for the research 
are located and they can indicate others. In this 
way, the sample, which was previously difficult 
to calculate probabilistically or even difficult to 
access, expands, in most cases, satisfactorily26.

Healthcare professionals with at least two 
years of clinical experience in caring for children 
with ASD, who used playful activities (games) 
in their clinical practice and had skills with dig-
ital technologies and availability to participate 
in meetings for presentation and training in the 
use of technology were included. Healthcare 
professionals who only treated autistic adoles-
cents or adults were excluded.

In the second stage, one of the researchers 
contacted professionals specialized in ASD by 
email or WhatsApp to present the study. This 
moment sought to create a link between the 
research team and participants, clarifying ques-
tions and presenting the objectives of the study. 
After accepting the invitation, an individual on-
line session was scheduled, via Google Meet, ac-
cording to the date and time previously sched-
uled.

In the third stage, data collection took place 
through Google Meet. The session began with 
participants accessing the tool through the 
electronic address https://estimule.vercel.app, 
followed by individual training on how to use 
the Estimule Portal. The mean duration was 45 
minutes.

The Informed Consent Form (online ver-
sion) was presented and signed by participants. 
The researcher then provided a detailed expla-
nation of the data collection instrument (“Tech-
nology Assessment Form by Experts”) for later 
completion by participants. The instrument 
includes topics related to personal data, profes-
sional profile and open-ended questions to col-
lect comments and suggestions about usability, 
written and visual language (structural aspect), 
understanding of information contained in the 
tool, design and functionality27 of the Estimule 
Portal.

Professionals were also instructed to use 
the Estimule Portal at their workplaces or at 
home, emphasizing that both environments 
were safe and peaceful, favoring the protection 
of ethical violations or data compromise. Par-
ticipants could use the portal for up to 30 days 
to complete the assessment, and could clarify 
any doubts with the researcher by phone call or 
WhatsApp. It is worth noting that professionals 
were instructed to use the tool regularly. The 
technology also has a monitoring and follow-up 
center for users, which allowed the researchers 
to intervene when they detected that the tool 
was not being used systematically by partici-
pants. 

The fourth stage involved returning the 
forms completed by participants via WhatsApp 
or email, with subsequent confirmation of re-



4
Br

as
il 

C
C

P 
et

 a
l

ceipt by the researcher. The research followed 
the confidentiality and secrecy guidelines, in 
which interviews were not recordings but rather 
written reports, with only the healthcare profes-
sional and the researcher participating. 

The information collected from personal 
data and professional profiles was organized 
in a database and analyzed using SPSS version 
20.0 to characterize participants. The written re-
ports, in the open responses field for comments 
and suggestions, were organized according to 
thematic content analysis (pre-analysis, mate-
rial exploration and treatment of results)25. In-
terpretative analysis was supported by the con-
cepts of sthemiotics24, giving rise to two topics 
described in the results.

In order to protect participant identity and 
anonymity, participants were coded using the 
letters HP (healthcare professional) and a num-
ber. The ethical and legal aspects followed the 
regulations of Resolution 466 of December 12, 
2012, and were submitted and approved by the 
Research Ethics Committee of a Brazilian uni-
versity under Opinion 5.182.107.

Results 

Based on the snowball technique and eligibili-
ty criteria, 32 healthcare professionals were re-
cruited, including 4 physiotherapists, 13 speech 
therapists, 7 psychologists and 8 occupational 
therapists, of which 29 were female and 3 were 
male. Ages ranged from 26 to 56 years, with the 
majority being between 26 and 35 years old, 
which indicates that they were younger profes-
sionals at the beginning of their careers. How-
ever, 27 professionals were specialists, four had 
master’s degrees and only one had a doctoral 
degree. Regarding the length of experience, the 
range was from 2 to 25 years.

From the qualitative data, the following top-
ics emerged: positive and relevant experiences; 
and negative experiences and recommenda-
tions. These were analyzed in light of semiot-
ics24.

Positive and relevant experiences

The set of meanings attributed by health-
care professionals emerges from aspects that 
provided positive experiences with technology. 
The experience, as a subjective construction, is 
shaped by a series of factors that go beyond the 
simple functionality of the tool. Hence, semiot-
ics24 allowed us to unveil the layers of this mean-

ing that made up these experiences, revealing 
how it is constructed, shared and transformed 
over time. Thus, the Estimule Portal was able to 
evoke several reactions in participants, which 
refer to the following aspects: technology ac-
cessible from anywhere; relevant content; sim-
ple and easy-to-understand language; meeting 
the needs of the children assisted; contributing 
to encouragement of children by professionals, 
family members and educators; improving in-
teraction of children with professionals, family 
members and educators.

Very cool technology. It offers simple and 
easy-to-understand content and language. It is a 
tool that professionals will always have available 
to access regardless of where they are, when they 
need to apply an activity, meeting the child’s needs 
(HP3).

I would like to congratulate you on the plat-
form initiative. The content will be of utmost 
importance and contribution to professionals, 
family members and educators, [...], in addition 
to enabling creative development and interaction 
between children and parents (HP19).

[...] The idea is wonderful because it will 
help parents at home to encourage their children 
through the games that are on the portal, [...] I 
think this tool could also be extended to other 
professionals beyond the health area. Congratu-
lations! (HP24).

Negative experiences 
and recommendations

Another finding of this study and a relevant 
point for reflection was the use of the portal, 
experienced regularly by participants. Some as-
pects pointed out were considered unfavorable, 
which refer to the structural and presentation 
aspect of the portal. Despite this, these aspects 
were considered potentially valuable by the 
evaluators, and this in-depth, rich and complex 
reflection favored understanding these (nega-
tive) reports, which predicts a strong contribu-
tion to (re)formulating these elements, provid-
ing a more effective portal that is suited to the 
needs of healthcare professionals and everyone 
involved. As the reports show:

The structure of the application can and 
should be improved further. Using resources such 
as videos, photos or illustrative images. Some text 
settings leave something to be desired, whether 
due to the font size or the text layout (HP4).

I think the material left something to be de-
sired, with only images and/or videos. We know 
that many children with ASD like to watch, 
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and this facilitates imitation, which is a tool for 
speech. If there were images or videos, it would be 
easier for the child and therapist to view (HP7).

[...] I believe the portal should be more play-
ful, objective and direct, with pictures of the 
games and less text. It ended up being very repet-
itive and tiring, [...] giving space to more self-ex-
planatory information would make the tool more 
attractive (HP18).

I believe that with images of the games and 
a more objective explanation, it would be more 
functional. I found the same explanation for 
games at different levels tiring (HP32).

Despite the comments presented, profes-
sionals pointed out that the portal is presented 
as a supporting tool and that it can contribute to 
providing assistance to children with ASD.

[The portal] is relevant because, thinking 
about the future, in addition to passing through 
the hands of specialists, it could reach the hands 
of other caregivers or other audiences, such as 
education professionals. [...] this way it can as-
sist and provide continuity to therapy services at 
home, or even in other environments, ensuring 
that the child does not remain only in the thera-
peutic environment... (HP4).

The games included in the Estimule Portal 
are important for child development, whether 
for children with ASD or children with typical 
development, as they work on a set of skills that 
are important for development. It is important to 
highlight the importance of a multidisciplinary 
assessment, as well as seeking guidance from the 
professional who is monitoring the child, in case 
the person responsible/caregiver needs any neces-
sary adaptation in the game [...] (HP17).

Discussion

The profile of the interdisciplinary team that 
develops and assesses health technologies sup-
ports other studies, so the participation of this 
team in the different stages of the development 
and assessment of health technologies is crucial 
to ensure that these tools are clinically rele-
vant to everyday care practices. The diversity of 
knowledge and perspectives of healthcare pro-
fessionals, engineers, designers and computer 
scientists, among others, contributes to the cre-
ation of solutions that are more aligned with the 
needs of users and the health system28,29.

As highlighted by the authors30, the com-
plexity of contemporary health systems requires 
an interdisciplinary approach to technology 
development. Integrating knowledge from dif-

ferent areas is essential to ensure that health 
innovations are effective, safe and acceptable to 
users. Moreover, the perception of end users, 
especially patients, is also an essential aspect 
to be considered, since the technology must be 
intuitive and easy to use. As highlighted by Mo-
hammadzadeh et al.28, the active participation 
of users in the development process favors the 
adoption of technologies and the achievement 
of better health outcomes.

The findings of this study reveal that the 
Estimule Portal was configured for participants 
as an easy-to-use, dynamic tool, with language 
appropriate for users, in addition to being im-
portant for encouraging child development.

In this context, the semiotic theory24 helped 
researchers verify fundamental points about the 
portal assessment, making evident profession-
als’ understanding of the effects of meaning of 
significant elements (language, functionality 
and content - games) inherent to the therapeutic 
conduct and the comprehensive care necessary 
to assist children with ASD.

Healthcare professionals’ statements 
demonstrate positive experiences, given the 
regular contact with the tool, mainly in relation 
to the support that playful activities (games) 
provide to children with ASD and the possibili-
ties of encouraging communication, social and 
motor skills, favoring the comprehensive care of 
these children.

The importance of a reflective/evaluative ap-
proach, through experiences, demonstrates that 
this is a process capable of assessing the poten-
tial of the technological tool and the relevance 
of its attributes, being an indispensable stage in 
the process of using technologies. It is therefore 
important to emphasize that careful assess-
ments of technologies developed for the fields 
of health and education should be encouraged. 
For this reason, many studies are carried out to 
assess the effectiveness and reliability of these 
resources16,31,32.

As for the sections that refer to negative 
experiences and recommendations, there are 
notes that express the need to improve the 
Estimule Portal with regard to the provision of 
images and videos, making it more playful. It 
is believed that this change will be favorable to 
provide subsidies, supporting clinical practice 
and extending to other environments. From this 
perspective, semiotics24 makes it possible to im-
prove human-technology communication pro-
cesses, making it more effective.

Despite some advances in the implemen-
tation of technologies, a study33 on the devel-
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opment of an online program for caregivers of 
autistic children used texts and video demon-
strations to teach methods to improve children’s 
linguistic, social and adaptive skills. It is admit-
ted that the use of the program for four months 
did not significantly influence children’s social 
communication compared to parents who did 
not have access. In this light, the authors rec-
ommended that more time be spent using the 
program33. Therefore, it is prudent to take this 
factor into consideration in the next stages of 
research on the Estimule Portal.

The use of technological resources in the 
monitoring of children with ASD, when carried 
out early and supported by parents, has proven 
to be an important choice for achieving devel-
opment goals in early childhood. Hence, the 
application of technological resources of any 
nature, including mobile health technologies 
(mobile health or mHealth technologies), are 
important for health promotion34.

Despite these reflections, the advent of tech-
nologies seems to support the trend of bene-
fits of new technological approaches. On the 
other hand, meta-analysis carried out on digi-
tal health interventions (DHI) highlighted 30 
studies targeting ASD, attention deficit/hyper-
activity disorder (ADHD), anxiety, depression, 
psychosis, eating disorders and post-traumatic 
stress disorder. This review showed that the 
benefits of digital interventions in the treatment 
of ASD, ADHD, psychosis and eating disorders 
are uncertain and there is a lack of evidence on 
the cost-benefit ratio of these interventions35.

In articles reporting an integrative review6 
and a meta-analysis36, the authors showed the 
review of digital interventions in the treatment 
of ASD, in which 19 studies were assessed, 
namely: 14 computer programs; three applica-
tions for tablets; one robot; and one interactive 
DVD. It is clear that the research shows a low 
overall effect size, in addition to high heteroge-
neity in the studies, limiting the assessment of 
results and showing the need for more studies 
for assessment, as there are still methodological 
limitations, with standards that refer to the vali-
dation of these technological resources6,36.

Although this is the first experience of using 
the Estimule Portal after its conception and de-
velopment, it is understood that the reflections 
brought by participants were fundamental to 
identify their perceptions about the tool, high-
lighting the potentialities and weaknesses for 
later adaptations.

It is worth noting that studies on methods 
focused on evaluative, reflective and experien-

tial approaches are limited20. However, there are 
increasing efforts to develop research to assess 
health technologies, specifically mobile applica-
tions. No studies were found on a single assess-
ment approach, but one article37 presents some 
criteria: a usability review and content quality.

The evaluators considered the use of the 
Estimule Portal by potential users, which goes 
beyond healthcare professionals. Evaluators’ 
proposal favors the expansion of the use of tech-
nology for families and schools, incorporating 
the portal as a mediating instrument in a col-
laborative perspective to help encourage these 
children and allow this practice and interaction 
to be more effective, based on the games includ-
ed in the portal.

It can be seen from the results that sup-
porting the development of essential skills 
that improve the health conditions of children 
with ASD is essential, especially with technol-
ogy-mediated care. Therefore, the descriptions 
produced are aligned with semiotics24, which 
helped in understanding how healthcare pro-
fessionals appropriated, experienced and gave 
meaning to their interaction with the tool. It 
can be seen that evaluators’ experiences of use 
allowed the identification of similar meanings, 
making it clear that there is a need for this tool 
to be expanded to other users, in addition to 
healthcare professionals.

The importance of theoretical and practical 
knowledge of professionals from different areas 
stands out, highlighting strategies arising from 
technological resources that, in addition to pro-
moting actions that involve playful situations, as 
is the case of the Estimule Portal, have a focus 
on inclusive proposals that contribute to the 
improvement and development of skills of chil-
dren with ASD37,38.

The reports show that the Estimule Portal 
can bring significant benefits to interventions 
carried out by professionals in a clinical envi-
ronment and also to continuity of care by family 
members at home and educators at school. The 
relevance of being able to provide attitudes and 
behavioral changes in family members, caregiv-
ers and educators is clear, through the knowl-
edge gained, when using games that are allocat-
ed in the tool with children in the act of playing. 

The study provides important insights and 
shows researchers the need to make adjust-
ments to the portal, including organization, lay-
out, texts, colors, among others, in order to meet 
users’ suggestions. This way, it is possible to en-
courage continuous improvement of the system 
and make the user experience more pleasant27.
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The issues arising from the content presen-
tation assessment bring to the table reflections 
on the conduct of possible readjustments and 
reformulations of games. Thus, healthcare pro-
fessionals’ engagement in these notes is of fun-
damental importance, since the tool is not yet 
ready for effective use, requiring back and forth, 
exchange of experiences, tests, assessments un-
til its use is fully validated for end users27. It is 
important to note that these phases are comple-
mentary and can be accessed several times until 
product excellence is achieved.

The next stages of this research foresee that 
the Estimule Portal will undergo improvements 
to promote a better organized, structured tech-
nological environment, with complete, accurate, 
motivating and pleasant information, enabling 
children with ASD to learn various skills. 

Final considerations

The study emphasizes the role of the Estimule 
Portal from healthcare professionals’ perspec-
tive and highlights their perceptions regarding 
its usability. The portal is seen as a supporting 
resource of quality and transformation for prac-
tices that use play for the development of chil-
dren with ASD. 

Many of the reflections brought by partici-
pants about the use of the Estimule Portal are 
positive, as they considered it a technology to 
support healthcare for children with ASD, of-
fering different therapeutic alternatives through 
play. Positive perceptions fall on the following 
aspects: easy-to-access technology; relevant 
content; simple language; meeting the needs 
of the children assisted; contribution to the en-
couragement of children by professionals; im-
provement of interaction of children with pro-
fessionals, family members and educators.

The unfavorable experiences with the portal 
concern the way the content is presented, which 
needs to be made clearer, despite being consid-
ered relevant. The structural and presentation 
aspects also require improvement to improve 
the user experience. Furthermore, professionals 
reveal the need to review and expand the visual 
cues and use multimedia resources to improve 
the tool.

Qualitative research, based on listening to 
participants, applying content analysis strategies 
and relying on semiotic theory, made it possi-
ble to verify that the Estimule Portal is seen by 
healthcare professionals as a powerful tool ca-
pable of contributing significantly to supporting 
healthcare for autistic children. It can also favor 
interaction within the multidisciplinary team 
and expand its use to other audiences (parents 
and caregivers) and professionals (educators), 
contributing to qualified monitoring of these 
children.

Therefore, by understanding the target au-
dience’s concerns and challenges, it is possible 
to develop innovative and personalized solu-
tions that meet their specific needs. The results 
of this study support national and international 
literature, which points to the growing impor-
tance of technology in the field of health and, in 
particular, in the care of children with ASD. By 
identifying situations that can be transferred to 
other contexts, this work contributes to the ad-
vancement of research and the implementation 
of more effective practices. Thus, the need for 
technological tools, such as the Estimule Portal, 
that facilitate communication, social interaction 
and learning for children with autism is urgent 
and requires the collaboration of professionals 
from various field, such as health, education and 
technology.

The implementation of these technological 
tools in public healthcare services can represent 
a significant advance in the care of children with 
ASD. However, for these technologies to be ef-
fectively used, rigorous assessment and public 
policies that encourage their acquisition, devel-
opment of qualified human resources and inte-
gration of these tools into work processes are 
essential. 

The creation of collaborative networks be-
tween healthcare professionals, researchers and 
technology developers is essential to overcome 
challenges and ensure the sustainability of ini-
tiatives. In addition to this, it is necessary to 
consider the particularities of each context and 
involve families and caregivers in the process 
of developing and implementing these tools so 
that the solutions meet their needs and expec-
tations.
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