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Programa de Implementacéao do Picture Exchange
Communication System (PECS) para criangas
com Transtorno do Espectro do Autismo

ABSTRACT

Purpose: The aim of this study was to evaluate a program for implementing of the PECS in children with
non-verbal ASD or with minimal verbalization in a school clinic belonging to the Unified Health System - SUS.
Methods: This is a longitudinal study. The sample consisted of 22 children with nonverbal ASD or with
minimal verbalization; 17 boys and 5 girls, aged 6 to 12 years old. The program consisted of 24 sessions
of individual speech language therapy with the presence of the family member and followed the six
phases originally proposed by the PECS Training Manual. Results: All children reached the first three
phases. About 82% reached phase 1V; 64% phase V and 19% phase VI. Family adherence was 96%.
Conclusion: It was possible to test a PECS implementation program in 24 sessions and verify that children
were able to achieve phases of discrimination and sentence construction, besides demonstrating gain in
their lexical repertoire and reduction of non-adaptative behaviors.

RESUMO

Objetivo: O objetivo deste estudo foi avaliar um programa de implementagdo do PECS em criangas com TEA
em clinica-escola pertencente ao Sistema Unico de Satide - SUS. Método: Trata-se de estudo longitudinal.
Foram atendidas 22 criangas com TEA nao falantes ou com verbalizagdo minima; sendo 17 do género
masculino e 5 do feminino, na faixa etaria de 6 a 12 anos. O programa foi constituido por 24 sessdes de terapia
fonoaudiologica individual com a presenga do familiar e obedeceu as seis fases propostas originalmente pelo
Manual de Treinamento do PECS. Resultados: Todas as criangas atingiram apropriadamente as trés primeiras fases.
A fase IV foi alcancada por 82% delas; a fase V por 64%; e a fase VI por cerca de 19% da amostra. O indice de adesao
das familias foi de 96%. Conclusao: Foi possivel testar um programa de implementagdo do PECS em 24 sessoes e
verificar que as criangas puderam atingir fases de discriminagao e construc@o de frases, além de demonstrarem ganho
em seu repertorio lexical e diminui¢o das atipias comportamentais.
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INTRODUCTION

Verbal and nonverbal communication disabilities were
always considered cardinal aspects for diagnosing autism
spectrum disorder (ASD). Current clinical evidence in ASD
shows inability to initiate, sustain, and respond to environmental
social and communicative demands-.

From an early age, these children’s language and communication
precursors point to a deviating and atypical path. That is, nonverbal
signs such as deviant gaze, joint attention, and gesture use are
hugely impacted and follow a different pattern regarding time,
speed of acquisition, and functional use®?. Their inability in
integrating information with context and meaning, their lack
of harmony and synchrony in interpersonal relationships, and
their lack of empathy severely compromise these children’s
communicative performance and social reciprocity®>.

Besides these disabilities, some people with ASD are unable
to communicate using speech®, Therefore, they are individuals
who benefit from the use of an alternative and augmentative
communication system (extended or supplemental) that enables
communicative exchange.

The high demand for intervention, especially in the Brazilian
public health network, urge for agile and effective approaches
that foster the development and adaptation of people with ASD.
The Picture Exchange Communication System (PECS) is one of
the world’s most widely used communication intervention for
nonverbal children with autism®>9. It is based on the analysis
of applied behavior and consists of a vocabulary repertoire
represented by images selected for each user®©,

Experienced speech therapists at PECS conduct training
in six phases, briefly described below: In phase I (physical
exchange: how to communicate), children are encouraged
to use cards to request/show their desire for an item that is
attractive to them®®. Phase II (distance and persistence) aims
for children to effectively understand the importance of using
cards and keep using them in any communicative situation™®.
In phase III (discrimination of pictures), children are encouraged
to select a target picture from several options. They must
discriminate the cards and deliver the most suitable to each
situation to the communication partner. At this phase, children
can demonstrate their intentionality by making autonomous
choices from reinforcement®®, In phase IV (sentence structure),
children learn to build sentences using cards with action verbs
(e.g. I want) and object attributes (e.g., color, size). This phase
considerably expands children functional vocabulary. In phase V
(responding to “What do you want?”), children are encouraged
to answer the question “What do you want?” using simple
sentences with cards®®. In phase VI (commenting), children
answer questions such as “What do you see?”’; “What are you
listening to?” “What is this?”, besides spontaneously asking
and commenting situations/events using simple sentences
with cards®®.

Several studies highlight the three initial phases as primordial
for a successful implementation of the system, as they boost
the ability to discriminate pictures, providing independency and
autonomy for children to make their own choices and adhere
to the system©510,

Clinical practice has shown that PECS plays a role in improving
verbal comprehension by adding visual and contextual cues to
verbal information and, in some cases, it even increases verbal
production. However, PECS implementation must be individually
evaluated, ensuring all interlocutors engagement®'9,

Based in our experience from weekly sessions in a school
clinic from the Brazilian Unified Health System (SUS), the routine
use of cards can only be guaranteed by parents’ engagement in
this process, and family empowerment over PECS operation
mechanisms is fundamental®"®.

Besides that, we acknowledge the scarce number of
multidisciplinary services with qualified and trained professionals
to implement this system in Brazil, this study aimed to test a
PECS implementation program for nonverbal children with
ASD at a school clinic from the Brazilian Unified Health
System (SUS).

The hypothesis of this study is that the period stipulated
for the implementation of the program will be sufficient for
the children to reach the phases of discrimination of figures
and construction of sentences, demonstrating appropriation
of the system.

METHOD

Study design: This is a longitudinal study.

All parents or guardians were aware of this study methodological
procedures and signed the informed consent form approved
by the Research Ethics Committee of the Institution (Opinion
No. 0809/2018).

Sample: A convenience sample of 22 children was analyzed:
17 boys (77%) and five girls (23%), aged between six and
12 years, diagnosed with ASD by a multidisciplinary team
according to DSM-5 diagnostic criteria and attended at the
Center for Speech-Language Hearing Research of Children and
Adolescents in Autism Spectrum Disorder — NIFLINC-TEA of
the Department of Speech-Language Hearing Science of the
UNIFESP, between March 2016 and March 2019.

Regarding communication profile, 86% of children (n=19)
presented nonverbal production (babbling and/or vocalizations).
Three children (14%) presented minimum verbal production
(isolated or juxtaposed words, without verbs).

All children were regularly enrolled in regular schools (due
to the Brazilian inclusive education policy) for 45 months on
average (SD=21.9) and had been previously exposed to speech
intervention in different healthcare services for at least six months
to ensure that their communication profile was characterized as
nonverbal or minimally-verbal.

No child had been previously exposed to the alternative and
augmentative (augmented and supplemental) communication
systems.

Regarding families’ socioeconomic status, nine (41%)
belonged to classes A/B (upper) and 13 (59%) to classes C/D
(lower-middle), according to the Brazilian Association of
Research Companies (ABEP) socioeconomic classification".

Mothers were 41 years and five months old on average
(SD=7.9), and thirteen of them completed higher education
(60%) and nine (40%) finished high school.
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ASD diagnosis, age group, lack of verbal communication or
minimal verbalization, children’s educational link, and family’s
availability to participate in speech therapy sessions with a
75% minimum adherence were considered as inclusion criteria.

Children presenting neurological alterations (structural
and/or functional involvement of the Central Nervous System),
malformations and/or known genetic syndromes, and physical,
auditory/visual and/or motor impairments were excluded from
the study.

Procedures

All children were clinically evaluated by a multidisciplinary team
composed of child and adolescent psychiatrist, neuropsychologists,
and speech therapists. The following instruments were used for
collecting data:

Wechsler Intelligence Scale for Children (WISC III)!:
measures intellectual quotient.

The Vineland Adaptive Behavior Scale (VABS)'®: questionnaire
that investigates social adaptation skills.

The Autism Behavior Checklist'¥: a list of 57 non-adaptive
behaviors divided into five categories — sensory, body and
object use, relating, language, and social and self-help
skills — that measures the degree of probability of ASD.

The Expressive Vocabulary Test!: evaluates the lexical
repertoire by naming figures grouped by semantic classes.

The Receptive Vocabulary Test(®: evaluates the receptive
vocabulary by identification of figures. In this study, it was
applied in its short form.

The PECS Implementation Program

The program consisted of 24 individual sessions of speech
therapy for 45 minutes held weekly with the presence of a
family member. All speech-language pathologists were trained
and certified professionals in PECS®9, As proposed in the
PECS Training Manual, all sessions were videotaped to record
children’s behaviors in the progress monitoring protocols for
each phase®. Records were performed by researchers unrelated
to children’s direct care.

Parents actively participated in the entire program, learning
how to manage the system in each phase and develop their
own materials (example: selecting images, assembling cards).
Parents were also encouraged to record everyday situations in
the domestic setting so that researchers could certify that they

Table 1. Sample Characterization Data

were using the system properly, as well as adapting the setting
in each phase of the program (performer’s skills), as proposed
by the PECS Training Manual®. Families engagement to the
program was measured by sessions attendance.

After the 24 sessions, children were re-evaluated with some
instruments employed in the initial evaluation (ABC, Expressive
and Receptive Vocabulary Tests).

Statistical method: Initially, descriptive analyses of
all variables (age, child’s schooling, intellectual quotient,
Vineland, ABC and Vocabulary Test) were performed. Response
frequencies for each category were presented when variables
were nominal or ordinal. When numerical, measures of central
tendency (means and/or medians) and dispersion (standard
deviation) were presented. To measure changes resulting from
the intervention, measurements obtained at the beginning of the
study were compared to those obtained after the 24 sessions
using the Wilcoxon Test.

RESULTS

Table 1 shows the description of the sample.

Figure 1 shows the performance of the children in each
phase of the PECS

Table 2 shows the comparative analysis of the ABC and
Vocabulary Tests indices in the two moments of the study.

Families’ adherence to sessions was 96%, showing a
high engagement to the PECS implementation program in
24 sessions.

DISCUSSION

Regarding sample characterization, 22 children were attended:
17 boys and five girls. This 4:1 ratio of boys to girls is recurrent
and described in epidemiological studies-.

Phase1 Phase 2 Phase3 Phase4 Phase5 Phase 6

Figure 1. Children’s performance by PECS phases

Age Child (years) Child Education (months) 1Q Vineland
Average 7.2 43.5 50.5 28.7
Median 71 36.0 49.5 32.0
SD 2.1 21.9 9.4 9.2
N 22 22 22 22

Caption: SD = Standard deviation; N = Number of children
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Table 2. Total scores and scores by area of ABC and Vocabulary Tests in the two moments

Pre Post T-Test or Wilcoxon Test (p) Results
Average 13.5 13.2
ABC - SE Median 14.5 10.0 0.003* Pre > Post
SD 4.6 19.6
N 22 22
Average 22.6 175
ABC - RE Median 22.0 18.5 <0.001* Pre > Post
SD 6.7 6.1
N 20 20
Average 20.4 16.8
ABC - BO Median 20.0 17.0 0.051 Pre = Post
SD 8.0 7.4
N 22 22
Average 13.7 115
ABC - LG Median 13.5 9.5 0.155 Pre = Post
SD 4.8 5.6
N 22 22
Average 16.8 10.8
ABC - SP Median 18.5 10.0 <0.001* Pre > Post
SD 4.0 5.0
N 22 22
Average 87.0 65.1
ABC - Total Median 86.5 61.0 <0.001* Pre > Post
SD 16.5 14.8
N 22 22
Average 2.4 3.8
EXP VOC Median .0 .0 <0.018* Pre < Post
SD 8.4 9.2
N 22 22
Average 2.8 7.0
REC VOC Median .0 .0 <0.005* Pre < Post
SD 7.7 12.0
N 22 22

(*) statistical significance

Caption: ABC = Autism Behavior Checklist; SE = Sensory; RE = Relational; BO = Body and Object Use; LG = Language; SP = Social-Personal; EXP VOC = Expressive
Vocabulary; REC VOC = Receptive Vocabulary; Paired t-test or Wilcoxon Test; SD = Standard deviation; N = Number of children

Participants age ranged from six to 12 years, and mean age
was 7 years and 2 months (SD=2.1). Although most studies with
PECS were conducted with participants aged between five and
seven years, some comprised children aged above or below,
proving that learning is unrelated to children’ age and all can
benefit from this alternative or augmentative communication
system*1%1620_In this study, we selected children older than
six years who had previously received speech therapy for at
least six months, so that the sample communication profile
was characterized as nonverbal or minimally-verbal, making
it more homogeneous.

As for maternal education, complete higher education (59%)
was more predominant than complete high school (41%).
These data are very promising, since the literature agrees
that maternal education level is a protective factor for child
development, as it fosters the understanding of the importance
in identifying and treating language impairment in children.

In our study, maternal education may have positively influenced
the implementation and management of the alternative and
augmentative communication system>-7:816-21),

The socioeconomic status distribution showed a predominance
of families from the C/D classes (lower-middle), equal to 60%,
in relation to A/B classes (upper), equal to 40%, indicating a
certain sample representativeness in all social classes!'".

Regarding children’s cognitive profile, intelligence quotients
distribution was concentrated within the lower range. Some
studies with PECS showed that the cognitive ability of children
with ASD did not directly interfere during system 1%,

The Vineland Adaptive Behavior Scale!"® found the
predominance of adaptive impairment, confirming that ASD
causes disabilities to social development and communicative
capacity, as well as the inability to integrate information,
compromising the social adaptation of people affected by this
condition-5-16:20),
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The PECS Implementation Program

By analyzing children’s performance throughout the 24 sessions,
we observed that all children were able to discriminate, select,
and deliver the target card to the communication partner
intentionally and autonomously. Therefore, children had no
difficulty in reaching the first three phases of the system.

About 82% of children reached the next phase (phase 1V)
and started building sentences using cards with action verb and
perceptual attributes, presenting a significant increase in their
lexical repertoire.

About 64% of children reached phase V, being capable of
answering questions such as “what do you want?” using cards®.

Only 19% of the sample reached phase VI (commenting).
Such decrease in performance between phases V and VI is
probably related to the task complexity and children’s limitation
in understanding and performing the required steps in each
of these phases®®!72%_ Although less relevant, the intended
duration for program implementation (24 sessions) may also
have contributed to these results.

The comparative analysis between the two moments of the
study showed a tendency to reduce non-adaptive behaviors in
all areas of the ABC, with statistical significance in the Sensory
(p=0.003), Relating (p=0.001) and Self-help skills (0.001)
areas, as well as in the total values (p=0.001). This reduction
in atypical behaviors, observed by mothers, confirmed PECS
positive impact by enabling more efficient communicative
exchanges and improving the quality of social interactions.
Even in areas with no statistical significance — Body and Object
Use (p=0.051) and Language (p=0.155) — the indices showed a
downward trend in the second moment of the study. By adding
visual cues to auditory-verbal information, PECS improved
verbal comprehension and positively impacted communicative
exchanges and social engagement(-1020-29),

We also verified a significant increase in responses in both
expressive (p=0.018) and receptive (p=0.005) vocabulary test.
Communicative performance improvement also influenced
social adaptation, probably because PECS enabled a greater
attentiveness to social and communication cues among its
users. Other studies also reported a positive effect of PECS in
increasing verbalization7-1020-29),

Families’ adherence to sessions was 96%, showing a high
engagement to the PECS implementation program in 24 sessions.
These are very positive results, as we observed that mothers were
attentive to all guidelines and were able to report their doubts
and difficulties regarding the use of PECS within the domestic
setting. Although the evaluation for children to commence a new
phase does not intrinsically depends on their parents executing
the tasks“®. We believe that family engagement and involvement
were essential to ensure children’s adherence to the system.

Another relevant point is the high family support and children’s
highly satisfactory performance in a program of only 24 sessions,
for 45 minutes, and held weekly. These data suggest that the
program can be successfully reproduced in various regions of the
country provided that professionals are duly trained, and family
engagement is ensured, as only these factors will guarantee the
amount of teaching hours and children’s adherence to the system.

Encouraging the implementation of an alternative and
augmentative communication system for nonverbal or verbal
children with ASD goes far beyond children’s training,
requiring moments of joint reception, explanation, and reflection
between families and therapists®#229, Brazil is a country of
continental proportions with great social, economic, and cultural
inequalities®). Therefore, rethinking care models that promote
families’ empowerment and access to treatment as equally as
possible will only succeed if everyone is engaged and aware of
their participation in the process of building this service model.

Study limitations

In delineating an implementation program for PECS in
24 sessions, we sought to test a model focused on people with
ASD that could be reproduced in public health services to reduce
queues and improve families’ access to speech therapy. However,
the stipulated implementation time should be considered a
limitation of the study. At the end of the program, all children
assisted were referred to other services to give continuity to
speech therapy, ideally closer to their homes. We were available
to collaborate with the respective clinic schools and therapeutic
teams during the entire assisting period.

The sample communication and age profiles were carefully
designed to avoid disparities in the results, especially of
vocabulary tests. We suggest further studies to be conducted
with larger samples and more heterogencous regarding age
group and linguistic level, as well as with a longer exposure
time to the system. Finally, we acknowledge that randomized
double-blind trials are strongly recommended for testing the
efficacy of PECS use.

CONCLUSIONS

It was possible to evaluate a PECS implementation program
in 24 sessions and observe that the engagement of families was
very important for children to take ownership of the system.
In a complementary way, it is believed that the program can be
successfully reproduced since it can be verified that the children
could reach phases of discrimination and sentence construction,
in addition to demonstrating gain in their lexical repertoire and
reduction in non-adaptative behaviors.
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