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ABSTRACT
Purpose: to assess the advancement in communicative intention and cognition in children 
with autism spectrum disorder after applying a personalized alternative communication 
method. 
Methods: patients had their communicative intention and cognition (Vineland-3) assessed 
before and after the intervention with 10 structured alternative communication sessions. 
The “Demystifying Alternative Communication” podcast was developed as supplementary 
material to this study. Student’s t-test was used, setting the significance level at p < 0.05. 
Results: patients improved their communicative intention, with higher scores after the 
intervention, and no changes were found in relation to cognition. 
Conclusion: even though the patients’ equivalent age was inferior to their real age in the 
communication subdomain assessment, they progressed in expressive communication, 
language, and writing. 
Keywords: Autism Spectrum Disorder; Child Language; Cognition; Social Cognition; 
Speech, Language and Hearing Sciences
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INTRODUCTION
The Diagnostic and Statistical Manual of Mental 

Disorders defines autism spectrum disorder (ASD) as 
a neurological developmental disorder, characterized 
by communication and social interaction difficulties 
and repetitive or restricted behaviors and/or interests1. 
American studies indicate a 1:44 prevalence of ASD 
among 8-year-old children2. Worldwide, this prevalence 
is about 1%3. ASD symptoms and manifestations are 
greatly heterogeneous, involving cognitive, emotional, 
motor, social, and communication areas4. 

Communication and language deficits are among 
the main characteristics of ASD, present in approxi-
mately 63% of these patients5. Communication is one 
the main competencies necessary to every human, and 
its absence or difficulties can importantly impair their 
social, relational, and formal learning aspects. 

The language construction process is directly 
related to the cognitive skills. Classic models of 
language acquisition assume that children already have 
consolidated basic world representation concepts. 
Thus, language acquisition includes the mapping of 
speech stimuli received in this set of concepts. Human 
cognition differs from that of other species by its 
connection with language6,7. 

The establishment of functional communication 
directly impacts overall development and quality 
of life, enabling autonomy and freedom of choice 
and expression. It can also ensure greater quality in 
education, contributing to cognitive development, 
inclusion in the school setting, and improved family 
relationships7.

Tools such as augmentative and alternative commu-
nication (AAC) promote functional communication8. 
According to the American Speech-Language-Hearing 
Association (ASHA), AAC aims to compensate and 
facilitate either permanently or not the impairments and 
disabilities of patients with severe expressive (gestural, 
spoken, and/or written) comprehension and commu-
nication disorders. Introducing it early in child devel-
opment not only does not limit the production of speech 
acquisition but also helps organize it, in which the 
family’s active participation is essential to a successful 
therapy9,10. AAC comprises assistive technology – i.e., 
it is a tool specifically intended to broaden communi-
cation skills. Over time, adjustments were made to this 
tool, with cards, symbols, photographs, drawings, and 
handbooks for better comprehension11. Its construction 
is made by associating these resources with writing or 
other technologies, such as software12. 

The acquisition of communicative competence is 
influenced not only by linguistic, operational, social, 
and strategic competencies but also by a variety of 
psychosocial factors (e.g., motivation, attitude, confi-
dence, resilience) and environmental barriers and 
support13. Establishing conventional forms of communi-
cation poses a challenge to these individuals, as areas 
of lexical, grammatical, or cognitive comprehension are 
not always impaired. On the other hand, difficulties in 
using social communication importantly impair and may 
compromise the development of language processes 
and, consequently, that of cognition, behavior, and 
sensory aspects14. Moreover, the myths and lack of 
information related to alternative communication (AC) 
can often hinder its introduction and use.

This study aimed to analyze the advancement of 
communicative intention and cognition in children with 
ASD with the application of a personalized method – 
Personalized Alternative Communication (PAC). 

METHODS

Research location and sample

This research was approved by the Ethics Committee 
of the Universidade Federal Fluminense, Brazil, under 
evaluation report number 34637420.7.0000.5626 
(CAAE). 

It included participants of both sexes diagnosed 
with ASD. They were recruited at the institution of origin 
and had been undergoing speech-language-hearing 
therapy for at least 6 months, with no interruptions and 
a 90% attendance. The study did not include partici-
pants who could not perform the sessions with the AC 
method due to cognitive or physical disability. All partic-
ipants were authorized by their parents/guardians, who 
filled out and signed an informed consent form. 

Initial and final assessments

The initial and final assessments, for comparison, 
had a structured interview with the participants’ 
parents/guardians, a specific questionnaire to assess 
communicative intention (Chart 1), and the Vineland 
Adaptive Scale-3 – communication domain, applied 
by a psychologist. The participants’ information was 
surveyed in the initial data collection, including already 
familiar vocabulary repertoire related to objects, people, 
and places to be used in PAC application stages.  
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Chart 1. Communicative intention assessment questionnaire

This questionnaire had 19 questions, organized into comprehensive (1 – 8) and expressive aspects (9 – 17) and both (18 and 19). The score 
ranges from 19 to 84 – higher scores indicate greater communicative intention difficulties.

(1) Initial perception of the environment and engagement: (1) Notices the presence of the parent/guardian; (2) Does not notice the presence of 
the parent/guardian. 
(2) Eye contact: (1) Makes eye contact; (2) Makes occasional eye contact; (3) Does not make eye contact.
(3) Gesture imitation: (1) Imitates gesture models; (2) Does not imitate. 
(4) Comprehensive language: (1) Responds when called by name; (2) Responds to requests; (3) Partially responds to requests; (4) Reacts to 
sound stimuli; (5) Does not respond to requests; (6) Does not respond to sound stimuli.
(5) Comprehension of intonation changes: (1) Understands prosody changes; (2) Partially understands prosody changes; (3) Does not 
understand prosody changes.
(6) Social Language: 1) Uses social language; (2) Partially uses social language; (3) Does not use social language.
(7) Reading: (1) Reads; (2) Partially reads; (3) Does not read.
(8) Verbal Comprehension: (1) Understands orders with three or more actions, requests, or comments; (2) Understands two unrelated 
orders; (3) Understands situational orders with one action, not accompanied by gestures; (4) Understands situational orders with one action, 
accompanied by gestures; (5) Responds when called by name; (6) Responds not systematically to a request, accompanied by gestures; (7) Does 
not respond to language.
(9) Expressive language: (1) Verbal; (2) Communicative skill; (3) Partially uses expressive language; (4) Uses expressive language; (5) Uses 
unintelligible sounds; (6) Does not use expressive language.
(10) Communicative intention: (1) Begins communication; (2) Responds to the interlocutor; (3) Has low communicative intention; (4) Has 
communicative intention with inadequate resources; (5) Does not have any communicative intention. 
(11) Gestural language: (1) Uses gestural language; (2) Partially uses gestural language; (3) Does not use gestural language. 
(12) Communicative functions: (1) Interactive; (2) Informative; (3) Naming; (4) Narrative; (5) Protest; (6) Instrumental. 
(13) Means of Communication: (1) Words; (2) Gestures; (3) Vocalizations. 
(14) Echolalia: (1) Does not use echolalia; (2) Partially uses echolalia; (3) Uses echolalia. 
(15) Written language: (1) Uses written language; (2) Partially uses written language; (3) Does not use written language. 
(16) Language contextualization: (1) The language goes beyond the immediate situation, referring to more distant events; (2) The language 
describes the action that is taking place and does not go beyond the immediate context; (3) The language refers only to the immediate concrete 
situation. 
(17) Imitation/symbolic play: (1) Uses verbal language to report what is happening in the play situation; (2) Develops symbolic play; (3) 
Organizes symbolic sequences; (4) Uses dolls or action figures; (5) Does not use symbolic behavior. 
(18) Level of toy organization: (1) Sorts toys according to their differences, following criteria; (2) Sorts objects by trial and error; (3) Groups 
toys in categories; (4) Puts objects in a row; (5) Makes little groups; (6) Handles toys in a disorganized way. 
(19) Cognitive aspects: (1) Explores objects one by one in a diversified way; (2) Handles two or more objects repetitively and simultaneously, 
relating them; (3) Persists in the activity when obstacles appear, trying to overcome them; (4) Explores objects one by one, repetitively; (5) Gives 
up when an obstacle appears; (6) Is not interested in objects.

Application of the Personalized Alternative 
Communication (PAC)

The speech-language-hearing team (n = 3) was 
trained to standardize the techniques. They also gave 
feedback to this study’s lead researcher after each 
session. 

The PAC method was constructed to facilitate the 
creation of communication boards and ensure greater 
adherence of patients and parents/guardians. This 
low-technology option effectively broadens the patient’s 
functional communication, gradually increasing their 

communication repertoire. The forms used in all phases 
were made from laminated card stock (20 x 15 cm) with 
Velcro tape (13 x 2.5 cm) and bound as a notebook. 
PAC application was divided into four phases (Table 
1), with a gradual construction in each one, according 
to each patient’s initial level and acceptance. Phase 1, 
for instance, includes a single figure and the therapist’s 
support. Gradually, phase 2 includes more cards, and 
the patient is stimulated to make choices with greater 
autonomy. Phases 3 and 4, with increased indepen-
dence and less support from the therapist, encourage 
the patient’s development and use of autonomy. 
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Table 1. Personalized Alternative Communication application phases

Phase Description PAC notebook Session record

1

A single figure is shown. The therapist 
stimulates the patient to remove the image 
from the notebook sheet, assisting them at 
the same time if necessary for the action to 
be complete. 
The therapist must support the patient in 
this phase so they can understand what 
they need to do; the support is gradually 
removed. The patient only advances to the 
next phase when they manage to hand the 
card to the therapist autonomously. 

Only one 
communication 
card is included 
in the notebook.
The 
communication 
cards measure 
4.0 x 4.0 cm.

The patient must be able to remove the 
figure from the communication notebook 
sheet and hand it to the therapist. 
(1) The patient was able to remove the 
figure from the notebook sheet and hand it 
to the therapist with their support.
(2) The patient was able to remove the 
figure from the notebook sheet and hand it 
to the therapist independently.
(3) The patient was unable to remove the 
figure.

2

Two cards are included in the notebook. The 
therapist chooses the figures on the cards 
(based on the patient’s interest). At this 
moment, the patient is free to choose which 
card will be used. 
The number of cards in this phase may 
progress to six. 

2 to 6 cards are 
used.
The 
communication 
cards measure 
4.0 x 4.0 cm.

The patient must be able to choose the 
figure form among six options on the 
notebook sheet.
(1) The patient was able to choose a 
figure among two options on the notebook 
sheet and hand it to the therapist with their 
support.
(2) The patient was able to choose a figure 
among three options on the notebook sheet 
and hand it to the therapist, independently.
(3) The patient was able to choose a 
figure among six options on the notebook 
sheet and hand it to the therapist with their 
support.

3

In this phase, the patient is encouraged 
to be independent in constructing simple 
sentences, such as “I want x”. Support 
is still provided when necessary. Records 
were based on the items used in the 
previous phase; hence, in this phase, 
the patient must be able to select the 
card among six options in the notebook 
sheet and hand it to the therapist in order, 
independently.

Introducing the communication notebook 
and forming sentences. The patient 
must be able to use the communication 
notebook and build sentences.
(1) The patient was able to choose 
one figure among six options on the 
notebook sheet and hand it to the therapist 
autonomously.
(2) The patient was able to choose the “I 
want” figure (to begin forming sentences) 
and then the preferred figure, with support.
(3) The patient was able to choose 
the “I want” figure (to begin forming 
sentences) and then the preferred figure, 
independently.

4

The patient can fully autonomously 
remove cards from the notebook and build 
complete sentences of what they want 
on the sentence strip. Moreover, multiple 
commands such as “I want x and y” must 
be encouraged beginning in this phase. 

The strip 
measures 15 x 
5 cm, is made 
in card stock, 
laminated, and 
with Velcro tape 
(13 x 1.5 cm).

The patient must be able to use the 
communication notebook, build sentences, 
and hand the sentence strip, requesting 
multiple items (“I want paper, scissors, and 
glue”.)
(1) The patient was able to use the 
communication notebook, forming 
sentences with multiple items, with 
support.
(2) The patient was able to use the 
communication notebook, forming 
sentences with multiple items, 
autonomously.
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Initially collected data assessed the recruited partici-
pants’ communication, language, and cognitive skills. 
Since phase 1, the cards were chosen according to 
each participant’s interest – hence, this stage, which 
surveyed their initial vocabulary in different categories, 
was essential to begin the activities. 

Each case had specificities regarding the advance-
ments and possible barriers in the intervention process:

Case 1 reached phase 4 but had sensory difficulties.
Case 2 progressed in the communicative intention 

but not in the proposed intervention phases. Difficulties 
at home and the participant’s behavior issues at the time 
of the study may have contributed to less adherence to 
the communication board on the part of both the child 
and the family, resulting in their stagnation in phase 1. 

Case 3 advanced in both the communicative 
intention and intervention phases, using the notebook, 
choosing a card without the therapist’s physical help, 
and choosing the desired figure among six options 
(phase 2). However, they did not advance from this 
point on to the subsequent phases, and the therapist 
indicated the need for more time to settle the skills 
acquired in the phase in which the participant was. 

Case 4 progressed in cognitive aspects and 
reached phase 3. This participant had many behav-
ioral difficulties and restricted and repetitive interest in 
letters and books since the beginning of the treatment. 
Although their hyperfocus was used as a tool regarding 
the participant’s interest, it hindered the acquisition of 
new gains in this intervention process, and the patient 
did not acquire the autonomy necessary to advance to 
the next phase. 

Case 5 improved their cognitive pattern and commu-
nicative intention, reaching phase 2. Behavioral diffi-
culty patterns and changes in family routine may have 
posed impeditive barriers to greater advancements. 

Case 6 reached the last intervention phase (number 
6), completing sentences to communicate, such as, “I 
want castle and princess”. They also improved their 
communicative intention, vocabulary, and verbalization 
of functional sentences. 

Case 7 used the communication cards without 
the therapist’s help (phase 2), requiring greater 
engagement from the child and their parents/guardians 
to encourage the settlement and progress of acquired 
skills. 

Case 8, since the beginning of the study, had 
sensory difficulties and motor restlessness in the inter-
vention sessions. They reached phase 2 and had gains 
in communicative intention. 

Development of the Demystifying Alternative 
Communication podcast 

Communication difficulties are central points for 
patients with ASD, their families, and the therapy teams. 
Understanding language and communication devel-
opment and creating ways to make them feasible is 
not only necessary but also a means of broadening 
inclusion possibilities. In this regard, the podcast 
entitled “Demystifying Alternative Communication” was 
developed and produced. 

Each episode was designed and constructed based 
on demands known by the research team in their 
clinical practice. Hence, they were developed to answer 
the questions of professionals who directly apply AAC, 
those who attend to patients who are using AAC, and 
relatives/guardians who frequently have questions 
about the tool.

This podcast was organized into 10 episodes, 
audio-recorded in MP4 format on the Anchor platform, 
and made available in other digital media, such 
as Spotify. The episodes were named as follows: 
Episode 1 – Welcome to the “Demystifying Alternative 
Communication” podcast; Episode 2 – Let’s get 
started: What is communication?; Episode 3 – What 
is alternative communication?; Episode 4 – My child 
doesn’t speak! Should I start alternative communi-
cation?; Episode 5 – What are the myths and true gains 
of alternative communication?; Episode 6 – Current 
scientific evidence on alternative communication – part 
1; Episode 7 - Current scientific evidence on alternative 
communication – part 2; Episode 8 – Is alternative 
communication the same as PECS?; Episode 9 – 
Alternative communication, communicative intention, 
and cognition in children with ASD; Episode 10 – A 
mother and a speech-language-hearing therapist talk 
about alternative communication.

Data analysis and ethical aspects

The study used descriptive statistics (tables with 
absolute and relative frequencies). Participants were 
compared before and after the PAC intervention with 
Student’s t-test, setting the significance at p < 0.05. 

RESULTS

The study included 10 participants – six males and 
four females –, with a mean age of 5.95 ± 3.74 years. 
All participants had 10 PAC intervention sessions over a 
mean of 2.9 months. 
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Case 9 greatly improved their communication and 
cognition. They also had behavioral gains throughout 
the intervention that contributed to the progress to 
phase 4. The family participated actively in the process 
of introducing PAC, enabling gains to the participant, 
such as the use of loose words and sentences to 
communicate.

Case 10 had difficulties to advance possibly due to 
sensory aspects and stereotypical movements which 
were difficult to control during the sessions. They 

reached phase 2 and improved their communicative 
intention.

All participants had already settled the recognition, 
language, and functional communication of the words 
“dad” and “mom” (people) and already identified their 
home (place) as a familiar environment. The quality 
of the initial indications of toys and objects varied 
according to the participant’s age. Books, shape 
sorters, and animals were indicated by participants up 
to 7 years old (n = 8), whereas the two participants 
above 10 years old (n = 2) preferred games (Table 2). 

The group of children up to 7 years old (2/8) were 
immediately interested in the communication card 
(phase 1, first session), favoring the advancement of 
communicative intention. These participants identified 
the symbols (letters) in the cards that were being used. 

Three participants had restricted interest in sensory 
objects, whereas the other three participants in the 
group needed the enlarged communication card 
(measuring 10 x 15 cm) to facilitate their engagement 
with the therapist.

The total sample results of the initial and final assess-
ments were not statistically different (Table 3). None of 
the patients reached the maximum score in the assess-
ments. In the initial assessment, the minimum score 
was 56/84, and the maximum was 74/84, whereas in 
the final assessment, they were respectively 36 and 
61/84. Despite the lack of significant difference between 
the subdomains, all participants progressed in the total 
sum of the communicative intention results – i.e., their 
scores decreased, obtaining a Δm = 19.5. 

Table 2. Participants’ functional vocabulary surveyed in the initial assessment

Case Age Toys Objects People Places Sensory 
Resources Social Plays

1 12.5
Owl game, frog 

memory game, puzzle 
(specific figures)

- Mother, father
House, school, 
Instituto Priorit

Little ball, pop-it
Dancing, 
tickling

2 13.4
Super-hero games and 

activities
-

Mother, father, 
brother

House,  Instituto 
Priorit

Ball Yes, tickling

3 3.4
Rings, hammer game, 

tower cups
-

Mother, father, 
aunt

House, school,  
Instituto Priorit

Teething toy, 
ball

Somersault, 
tickling

4 5.1
Games with letters and 

books
Cup

Mothers, 
brother

House, school Lycra, swing -

5 3.9
Games (specific 

figures)
- Mother, father

House,  Instituto 
Priorit

Purse -

6 7.6
Castle, dragon, game 

(specific), plant, 
princess

-
Mother, father, 
grandmother

House, school,  
Instituto Priorit

Bond paper (to 
wave)

Yes

7 3.6 Ball and books
Pens and 
crayons

Mother, father House
Lycra, 

hammock
Tickling, 
massage

8 2.4 Ball, shape sorters Sticks, pots
Mother, father, 

sister
House

Cream, 
massage

-

9 3.8 -
Pens, colored 

pencils
- - Sensory rug Yes

10 3.8 Shape sorters
Pens, colored 
pencils, paper

Mother, father, 
brother

House Ball
Tickling, 

somersault
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Table 3. Total and subdomain scores in the initial and final assessments*

Assessment Total Comprehensive Expressive Comprehensive/
Expressive

Initial 67.5 ± 6.53 24.7 ± 3.26 30.4 ± 2.75 12.4 ± 0.84
Final 48.0 ± 10.19 17.6 ± 3.27 23.2 ± 4.91 7.2 ± 2.52

Δ 19.5 7.1 7.2 5.2

Caption: Δ = delta. 
* Student’s statistical t-test was used to compare the variables, with no significant values: initial (p = 0.782) and final (p = 0.802). 

Table 4 shows the results of the communicative 
intention questionnaire and the Vineland-3 question-
naire per participant. None of the patients regressed 
in the cognition variables analyzed. Six out of 10 

participants simultaneously progressed in commu-
nicative intention and cognition through the commu-
nication subdomain, and the other four children 
progressed in reading skills. 

Table 4. Communicative intention and cognition assessment (Vineland-3, communication subdomain) per patient before and after the 
personalized alternative communication intervention

Case
Age 

(years)

Communicative Intention* Vineland-3 – Communication Subdomain

Total Comprehensive Expressive Comprehensive/
Expressive

Receptive/ 
Equivalent Age

Expressive/ 
Equivalent Age

Writing/ 
Equivalent Age

1 12.5 60 45 21 18 27 19 12 8 2.3 2.3 1.4 1.4 5.1 5.1
2 13.4 72 56 28 20 32 28 12 8 1.4 1.4 0.10 0.10 4.2 4.2
3 3.4 71 56 27 19 32 27 12 10 1.0 1.1 0.9 0.10 3.0 3.0
4 5.1 63 36 22 12 29 19 12 5 1.2 1.3 1.6 1.7 4.8 5.1
5 3.9 74 58 27 20 33 28 14 10 1.4 1.7 1.5 1.7 4.2 4.2
6 7.6 56 36 20 14 25 17 11 5 1.8 1.9 1.9 1.10 3.8 3.10
7 3.6 72 61 27 22 32 29 13 10 1.2 1.2 1.1 1.2 <3.0 <3.0
8 2.4 73 55 28 20 32 27 13 8 0.9 1.0 0.8 1.1 - -
9 3.8 62 36 21 14 29 19 12 3 1.5 1.7 1.4 1.5 3.2 3.7

10 3.8 72 41 26 17 33 19 13 5 1.7 1.7 1.7 1.10 0.4 2.3

* Comprehensive (questions 1 – 8), Expressive (questions 9 – 17), and Comprehensive/Expressive (questions 18 and 19).

The initial interview with the parents/guardians 
qualitatively showed (data not presented) that they 
had frequent questions and uncertainties about the 
method used in the study. There is a gap in the process 
of informing professionals and families about AC, and 
many myths still surround its application. This was the 
main motivation to construct an additional product for 
this study, the 10-episode podcast in Portuguese, to 
present scientific data and further clarify the method to 
professionals and families. This material is available for 
free on digital platforms; it can be accessed by reading 
the QR code below (Figure 1). 

Figure 1. QR Code to access the Demystifying Alternative 
Communication podcast
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DISCUSSION
This study aimed to assess the communicative 

intention and cognition of participants with ASD before 
and after an intervention with PAC. It also developed 
a method application protocol and produced a digital 
resource – the 10-episode “Demystifying Alternative 
Communication” podcast – as a tool to spread 
knowledge and clarification on the topic. 

Communication is an important factor for partici-
pants with ASD. About 50% of these participants do 
not develop language naturally or have communication 
difficulties to meet their daily needs15. Regardless of 
the level of severity of the patient with ASD, the lack of 
efficient communication can impair various domains. 
High-functioning individuals have greater language 
skills and perform better in spelling and vocabulary 
tests than their low-functioning peers. However, both 
high and low-functioning groups fail complex language 
tasks, involving figurative language, comprehension, 
and inferences16. For instance, central coherence – i.e., 
the capacity to use the memory to process contextual 
information to pick up a higher level of meaning – is a 
main problem faced by both groups17.

There are currently different resources participants 
with ASD can use to acquire social communication 
skills, including AC – which is often incorrectly seen 
as an exclusively technical resource that does not 
stimulate or favor human interactions18. AC functions in 
an area of multidisciplinary knowledge that addresses 
the interaction of people with complex communication 
needs, approaching hand gestures, graphic symbols, 
voice-assisted technology, and other resources that 
temporarily or permanently replace or supplement 
forms of expression regarding unintelligible, nonfunc-
tional, or inexistent speech19. 

This resource is widely recommended for patients 
with ASD20. Moreover, recent studies show positive 
results of using such techniques in this population, 
advancing not only in communication but also in school 
and social aspects21,22. Repetitive behavior is one of 
the ASD symptoms that have the potential to improve 
with tools such as AAC. A recent study pointed out 
that patients with ASD and low communication skills 
can use these behaviors to communicate, and AAC is 
an effective alternative to manage these behaviors23. 
Furthermore, communication must be seen as an 
opportunity for patients with ASD to be included and 
learn in different school contexts. Creating a structured 
communication environment helps diminish barriers in 
different aspects such as socialization and learning24. 

This study used low-technology AC – i.e., homemade 
printed and laminated cards. High-technology 
resources are increasingly used, including in studies 
whose participants have ASD25. However, they have an 
associated cost that is not always feasible for families. 
The images in the cards were defined based on each 
participant’s initial assessment results. Also, a written 
description was inserted in each image for it to be 
associated with symbols (writing) from the beginning 
of the process. A recent randomized clinical study 
compared the use of different low and high technol-
ogies in patients with ASD and indicated that both are 
effective in treating such patients26.

The fact that the participants were already 
functionally familiar with the images and used them in 
daily life enabled an additional resource in the protocol, 
namely: the use of possible reinforcers in the context of 
communication. Possible reinforcers must be carefully 
investigated and introduced in AC application. It must 
be highlighted that using objects, materials, spaces, 
and so forth can determine these individuals’ commu-
nication patterns. Likewise, according to Vygotsky, 
each child’s conditions must be assessed regarding 
the organization of their elementary psychological 
functions and aspects of their neurological capacity for 
any intervention. Sometimes, participants who do not 
have these behaviors or interest in the cards may need 
enlarged cards to use AC. 

The list of the participant’s interests (toys, objects, 
people, places, sensory resources, and social plays) 
may be related to the interest and functioning of the 
vocabulary connected to an action (e.g., recognizing 
their mother or father and calling for them). It may also 
be related to the restricted and repetitive interests of 
a given item or play. Restricted and repetitive interest 
is one of the main characteristics of participants with 
ASD1, but the repertoire is individually chosen by each 
patient. Altogether, these characteristics ratify the 
importance of individualized assessment and treatment 
for each patient27,28. 

Social plays were present in the initial survey. 
Knowingly, individuals with ASD are not always naturally 
receptive to social effort – although in this study, eight 
out of 10 participants used this resource, increasing 
reciprocity in social plays and favoring PAC application. 

A recent Brazilian study investigated the profile of 
speech-language-hearing therapists who apply AC, 
pointing out that most applications were in children and 
took place in clinical practice. However, there is a lack 
of specific instruments to apply this method and a need 
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for further national research, professional training, and 
family clarification29.

Besides speech-language-hearing professionals, 
multidisciplinary teams have an essential role in the 
treatment of participants with ASD, whether or not using 
AC. Those who are using it should have it available in 
various environments – not only the home and school 
but also the multidisciplinary therapy setting can 
benefit from this resource. Since communication is a 
process that often depends on other acquired skills – 
e.g., spatial recognition; sensory, short, and working 
memory; cognition; focused, shared, multiple, and 
executive attention –, transdisciplinary work must aim 
at better communication results. Furthermore, various 
factors are known to influence each patient’s progress, 
such as the home environment, parental stimulation, 
the child’s interest in communication, and so forth30. 
The National Center for Autism Evidence and Practice 
(NCAEP) declared AAC as an evidence-based practice 
for patients with ASD. Moreover, other materials are 
elucidating the contributions and advancements this 
tool provides to patients with ASD31. 

Parents/guardians have a very important role in the 
progress of learning of individuals with ASD. Affection 
is an essential factor to these children’s successful 
follow-up, as the family must be committed, dedicated, 
persistent, and flexible to adapt their social life, home 
environment, and routine to meet their needs and 
respect their limitations that hinder certain changes8. A 
recent study used semi-structured interviews to assess 
the perception of parents of 13 to 18-year-old adoles-
cents who used AAC. Even though the families found it 
challenging to use this resource, they also recognized 
it met important communication needs of both the 
adolescents and their families32.

Furthermore, the parents’ view of their children’s 
difficulties or development at home may provide 
different responses from those observed in the therapy 
setting. The findings in this sample demonstrated a 
reflection on this aspect. All families had the perception 
that their children needed independence, but they did 
not understand that such independence is connected 
to communication. Although some participants could 
incipiently communicate their needs to their families, 
the communication would not happen in other settings 
or with other interlocutors. 

The investigations of communication aspects are 
closely connected to psychological aspects. The main 
impairments identified are in executive function, which 
is related to cognitive, behavioral, and, consequently, 

language difficulties in individuals with ASD. None of the 
study patients regressed in the cognitive assessment 
– communication subdomain. Difficulties in cognitive 
mechanisms are factors that impact the everyday lives 
of children with ASD, the quality of their relationships, 
and their communicative functions33. 

When children pronounce their first words, they 
already have a cognitive history that contributes to 
language development. The relationship between 
communication and cognition is at the center of the 
discussion of renowned scholars, such as Piaget, 
Vygotsky, Merleau-Ponty, Pinker, Landau, and so on. 
In ASD, participants have a great variety of language 
deficits and nonverbal intelligence quotient (IQ). 
Normally, children with lower IQs have lower language 
levels – which may indicate that language and cognition 
have at least one mechanism in common34.

CONCLUSION

Participants improved in the communicative 
intention assessment, with higher scores after the inter-
vention which contributed to the participants’ commu-
nicative intention advancements. Even though the 
participants’ equivalent age was inferior to their real age 
in the communication subdomain assessment, they 
progressed in expressive communication, language, 
and writing. 

ACKNOWLEDGMENTS

This study was financed in part by the Fundação 
de Amparo à Pesquisa Carlos Chagas Filho do 
Estado do Rio de Janeiro (FAPERJ), Protocol number 
E-26/211.069/2019 (DNC).

REFERENCES
1.	 Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition, 

Text Revision. American Psychiatric Association; 2022.  

2.	 Maenner MJ, Shaw KA, Bakian AV, Bilder DA, Durkin MS, Esler A 
et al. Prevalence and Characteristics of Autism Spectrum Disorder 
Among Children Aged 8 Years - Autism and Developmental 
Disabilities Monitoring Network, 11 Sites, United States, 
2018. MMWR Surveill Summ. 2021;70(11):1-16. https://doi.
org/10.15585/mmwr.ss7011a1. PMID: 34855725.

3.	 Baio J, Wiggins L, Christensen DL, Maenner MJ, Daniels J, Warren 
Z et al. Prevalence of Autism Spectrum Disorder among children 
aged 8 years - Autism and Developmental Disabilities Monitoring 
Network, 11 Sites, United States, 2014. Morbidity and mortality 
weekly report. Surveillance summaries (Washington, D.C.: (2002), 
67(6), 1–23. https://doi.org/10.15585/mmwr.ss6706a1. PMID: 
29701730. 

htpps://doi.org/10.15585/mmwr.ss7011a1
htpps://doi.org/10.15585/mmwr.ss7011a1
https://doi.org/10.15585/mmwr.ss6706a1


Rev. CEFAC. 2023;25(5):e6823 | DOI: 10.1590/1982-0216/20232556823s

10/11 | Mendonça RCR, Marques G, Lione VOF, Grokoski KC

4.	 Lord C, Brugha TS, Charman T, Cusack J, Dumas G, Frazier T et 
al. Autism spectrum disorder. Nat Rev Dis Primers. 2020;6(1):5. 
https://doi.org/10.1038/s41572-019-0138-4. PMID: 31949163.

5.	 Georgiou N, Spanoudis G. Developmental Language Disorder 
and Autism: Commonalities and Differences on Language. 
Brain sciences. 2021;11(5):589. https://doi.org/10.3390/
brainsci11050589. PMID: 33946615. 

6.	 Állan S, Souza CBA de. O modelo de tomasello sobre a evolução 
cognitivo-linguística humana. Psic: Teor e Pesq. 2009Apr;25(2):161–8. 
https://doi.org/10.1590/S0102-37722009000200003. 

7.	 Ünal E, Papafragou A. Relations Between Language and 
Cognition: Evidentiality and Sources of Knowledge. Top Cogn Sci. 
2020;12(1):115-35. https://doi.org/10.1111/tops.12355. PMID: 
29932304. 

8.	 Pereira ET, Montenegro ACA, Rosal AGC, Walter CCF. Augmentative 
and Alternative Communication on Autism Spectrum Disorder: 
impacts on communication. Codas. 2020;32(6):e20190167. https://
doi.org/10.1590/2317-1782/20202019167. PMID: 33206773. 

9.	 Brancalioni AR, Moreno AC, Souza APR de, Cesa CC. 
Dialogismo e comunicação aumentativa alternativa em um caso. 
Rev. CEFAC. 2011;13(2):377-84. https://doi.org/10.1590/
S1516-18462010005000068.

10.	Cesa CC, Mota HB. Comunicação aumentativa e alternativa: 
panorama dos periódicos brasileiros. Rev. CEFAC. 
2015;17(1):264-9. https://doi.org/10.1590/1982-021620150114. 

11.	Mirenda P. Toward Functional Augmentative and Alternative 
Communication for students with Autism: manual signs, graphic 
symbols, and voice output communication aids. Lang Speech 
Hear Serv Sch. 2003;34(3):203-16. https://doi.org/10.1044/0161-
1461(2003/017). PMID: 27764322. 

12.	Lima Antão JYF, Oliveira ASB, Almeida Barbosa RT, Crocetta 
TB, Guarnieri R, Arab C et al. Instruments for augmentative and 
alternative communication for children with autism spectrum 
disorder: a systematic review. Clinics (São Paulo). Nov 29 
2018;73:e497. https://doi.org/10.6061/clinics/2017/e497. PMID: 
30517284. 

13.	Light J, McNaughton D. Communicative competence for individuals 
who require Augmentative and Alternative Communication: a 
new definition for a new era of communication? Augment Altern 
Commun. 2014;30(1):1-18. https://doi.org/10.3109/07434618.20
14.885080. PMID: 30952185. 

14.	Nunes DR de P, Nunes Sobrinho F de P. Comunicação alternativa 
e ampliada para educandos com autismo: considerações 
metodológicas. Rev bras educ espec. 2010;16(2):297-312. https://
doi.org/10.1590/S1413-65382010000200010. 

15.	Noens I, van Berckelaer-Onnes I, Verpoorten R, van Duijn G. 
The ComFor: an instrument for the indication of augmentative 
communication in people with autism and intellectual disability. 
J Intellect Disabil Res. 2006;50(Pt 9):621-32. https://doi.
org/10.1111/j.1365-2788.2006.00807.x. PMID: 16901289. 

16.	Williams DL, Goldstein G, Minshew NJ. Neuropsychologic 
functioning in children with autism: further evidence for disordered 
complex information-processing. Child Neuropsychol. 2006;12(4-
5):279-98. https://doi.org/10.1080/09297040600681190. PMID: 
16911973. 

17.	Haque MM, Rabbani M, Dipal DD, Zarif MII, Iqbal A, Schwichtenberg 
A et al. Informing developmental milestone achievement for 
children with autism: machine learning approach. JMIR Med 
Inform. 2021;9(6):e29242. https://doi.org/10.2196/29242. PMID: 
33984830. 

18.	Nunes D, Walter C. AAC and Autism in Brazil: a descriptive 
review. International Journal of Disability, Development and 
Education. 2020;67(3):263-79. https://doi.org/10.1080/103
4912X.2018.1515424.

19.	 Iacono T, Trembath D, Erickson S. The role of augmentative and 
alternative communication for children with autism: current status 
and future trends. Neuropsychiatr Dis Treat. 2016;12:2349-61. 
https://doi.org/10.2147/NDT.S95967. PMID: 27703354. 

20.	Hume K, Steinbrenner JR, Odom SL, Morin KL, Nowell SW, 
Tomaszewski B et al. Evidence-based practices for children, youth, 
and young adults with autism: third generation review [published 
correction appears in J Autism Dev Disord. 2023;53(1):514]. J 
Autism Dev Disord. 2021;51(11):4013-32. https://doi.org/10.1007/
s10803-020-04844-2. PMID: 33449225. 

21.	Ganz JB, Davis JL, Lund EM, Goodwyn FD, Simpson RL, Morin 
KL et al. Meta-analysis of PECS with individuals with ASD: 
investigation of targeted versus non-targeted outcomes, participant 
characteristics, and implementation phase. Res Dev Disabil. 
2012;33(2):406-18. https://doi.org/10.1016/j.ridd.2011.09.023. 
PMID: 22119688. 

22.	van der Meer LA, Rispoli M. Communication interventions involving 
speech-generating devices for children with autism: a review of 
the literature. Dev Neurorehabil. 2010;13(4):294-306. https://doi.
org/10.3109/17518421003671494. PMID: 20629595. 

23.	Clarke KA, Siegel M, Williams DL. The relationship between 
Augmentative and Alternative Communication use by pediatric 
psychiatric inpatients with Autism Spectrum Disorder and interfering 
behaviors. Am J Speech Lang Pathol. 2023:1-17. https://doi.
org/10.1044/2023_ajslp-23-00019. PMID: 37433305. 

24.	Suhr M, Bean A, Rolniak J, Paden Cargill L, Lyle S. The influence of 
classroom context on AAC device use for nonspeaking school-aged 
autistic children. Int J Speech Lang Pathol. 2023:1-11. https://doi.
org/10.1080/17549507.2023.2220992. PMID: 37395393. 

25.	Schirmer CR. Pesquisas em recursos de alta tecnologia para 
comunicação e transtorno do espectro autista. ETD - Educação 
Temática Digital. 02/05 2020;22(1):68-85. https://doi.
org/10.20396/etd.v22i1.8655470. 

26.	Gilroy SP, McCleery JP, Leader G. A delayed intervention start 
randomized controlled trial of high- and low-tech communication 
training approaches for school-age autistic children with 
co-occurring intellectual disability. J Appl Behav Anal. 
2023;56(3):593-606. https://doi.org/10.1002/jaba.989. PMID: 
37092868. 

27.	Correa B, Simas F, Portes JRM. Metas de socialização e estratégias 
de ação de mães de crianças com suspeita de Transtorno do 
Espectro Autista. Revista Brasileira de Educação Especial. 
2018;24(2). https://doi.org/10.1590/S1413-65382418000200010. 

28.	Carvalho A de JA, Lemos SMA, Goulart LMH de F. Language 
development and its relation to social behavior and family and school 
environments: a systematic review. CoDAS. 2016;28(4):470-9.  
https://doi.org/10.1590/2317-1782/20162015193. PMID: 27652929.

29.	Martinez LS, Pires SCF. Profile of speech-language pathology 
care focused on Augmentative and Alternative Communication. 
Audiol., Commun. Res. 2022;27:e2642. https://doi.
org/10.1590/2317-6431-2022-2642en. 

30.	Vogan VM, Francis KE, Morgan BR, Smith ML, Taylor MJ. Load 
matters: neural correlates of verbal working memory in children 
with autism spectrum disorder. J Neurodev Disord. 2018;10(1):19. 
https://doi.org/10.1186/s11689-018-9236-y. PMID: 29859034. 

htpps://doi.org/10.1038/s41572-019-0138-4
htpps://doi.org/10.3390/brainsci11050589
htpps://doi.org/10.3390/brainsci11050589
https://doi.org/10.1590/S0102-37722009000200003
htpps://doi.org/10.1111/tops.12355
htpps://doi.org/10.1590/2317-1782/20202019167
htpps://doi.org/10.1590/2317-1782/20202019167
htpps://doi.org/10.1590/S1516-18462010005000068
htpps://doi.org/10.1590/S1516-18462010005000068
htpps://doi.org/10.1590/1982-021620150114
htpps://doi.org/10.1044/0161-1461(2003/017
htpps://doi.org/10.1044/0161-1461(2003/017
htpps://doi.org/10.6061/clinics/2017/e497
htpps://doi.org/10.3109/07434618.2014.885080
htpps://doi.org/10.3109/07434618.2014.885080
htpps://doi.org/10.1590/S1413-65382010000200010
htpps://doi.org/10.1590/S1413-65382010000200010
htpps://doi.org/10.1111/j.1365-2788.2006.00807.x
htpps://doi.org/10.1111/j.1365-2788.2006.00807.x
htpps://doi.org/10.1080/09297040600681190
htpps://doi.org/10.2196/29242
htpps://doi.org/10.1080/1034912X.2018.1515424
htpps://doi.org/10.1080/1034912X.2018.1515424
htpps://doi.org/10.2147/NDT.S95967
htpps://doi.org/10.1007/s10803-020-04844-2
htpps://doi.org/10.1007/s10803-020-04844-2
htpps://doi.org/10.1016/j.ridd.2011.09.023
htpps://doi.org/10.3109/17518421003671494
htpps://doi.org/10.3109/17518421003671494
htpps://doi.org/10.1044/2023_ajslp-23-00019
htpps://doi.org/10.1044/2023_ajslp-23-00019
htpps://doi.org/10.1080/17549507.2023.2220992
htpps://doi.org/10.1080/17549507.2023.2220992
htpps://doi.org/10.20396/etd.v22i1.8655470
htpps://doi.org/10.20396/etd.v22i1.8655470
htpps://doi.org/10.1002/jaba.989
https://doi.org/10.1590/S1413-65382418000200010
https://doi.org/10.1590/2317-1782/20162015193
https://doi.org/10.1590/2317-6431-2022-2642en
https://doi.org/10.1590/2317-6431-2022-2642en
htpps://doi.org/10.1186/s11689-018-9236-y


DOI: 10.1590/1982-0216/20232556823s | Rev. CEFAC. 2023;25(5):e6823

Alternative communication and autism | 11/11

31.	Schlosser RW, Koul R. Advances in augmentative and alternative 
communication research for individuals with Autism Spectrum 
Disorder: moving research and practice forward. Augment Altern 
Commun. 2023;39(1):2-6. https://doi.org/10.1080/07434618.202
3.2181214. PMID: 36994996. 

32.	West P, Jensen EJ, Douglas SN, Wyatt G, Robbins L, Given C. 
Perceptions of families with adolescents utilizing augmentative 
and alternative communication technology: a qualitative approach. 
J Pediatr Nurs. 2023;71:e46-e56. https://doi.org/10.1016/j.
pedn.2023.04.014. PMID: 37127476. 

33.	Czermainski FR, Bosa CA, Salles JF de. Funções executivas em 
crianças e adolescentes com Transtorno do Espectro do Autismo: 
uma revisão. Psico [journal on the internet]. 2014 [accessed 2023 
sep 7];44(4):518-25. Available at: https://revistaseletronicas.pucrs.
br/ojs/index.php/revistapsico/article/view/11878. 

34.	Parisse C. Cognition and language acquisition in normal and autistic 
children. Journal of Neurolinguistics. 1999;12(3):247-69. https://
doi.org/10.1016/S0911-6044(99)00017-2. 

Authors’ contributions:

RCRM, GM, KCG: conceptualization, data curation, formal analysis, 
investigation, methodology, project administration, writing – original 
draft, writing – review & editing;

VL: conceptualization, data curation, investigation, methodology, project 
administration, writing – original draft, writing – review & editing.

htpps://doi.org/10.1080/07434618.2023.2181214
htpps://doi.org/10.1080/07434618.2023.2181214
htpps://doi.org/10.1016/j.pedn.2023.04.014
htpps://doi.org/10.1016/j.pedn.2023.04.014
https://revistaseletronicas.pucrs.br/ojs/index.php/revistapsico/article/view/11878
https://revistaseletronicas.pucrs.br/ojs/index.php/revistapsico/article/view/11878
htpps://doi.org/https
http://doi.org/10.1016/S0911-6044(99)00017-2

	_Hlk141519137

