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A B S T R A C T

One of the main domains of paediatric dentistry is providing oral health care, especially to the children with
special needs, like those affected with autism spectrum disorder (ASD). Such children exhibit poor oral hygiene
primarily due to their limited communication ability, lack of joint attention, oversensitivity to sensory stimuli and
motor coordination deficits. In such cases, multiple studies suggest and emphasize on the importance of early use
of interventional services. Children affected with ASD tend to be visual learners, and therefore, are better suited
for visual interventional methods. Amongst which, picture exchange communication system (PECS), originally
developed by Bondy-Frost, is gaining rapid momentum. It is suggested to help individuals to initiate requests and
communicate their needs via picture cards; hence aid in acquiring functional communication and speech, improve
socio-communicative impairments, and decrease the behavioural problems. This scoping review aims to raise
awareness on PECS amongst the dental fraternity, by emphasizing its usage pertaining to dentistry. PECS though
rated hard, has proved to be beneficial in improving oral hygiene practices among autistic children.
1. Introduction

The term “autism”, first coined by Bleuler (1911), was a name given to
denote a specific abandonment behaviour disorder seen in schizophrenic
patients.1 Over the past several years, the criteria used to describe autism
have changed notably but the most accepted definition is by the Diagnostic
and Statistical Manual of Mental Disorders (DSM-5), that states Autism
spectrum disorders (ASDs) as a group of disorders with severe, pervasive
neuro-developmental impairment; characterized by a triad of substantial
qualitative impairments in reciprocal social interaction and communication;
and restricted repetitive patterns of behaviour, interests and activities.2

The National Institute on Deafness and Other Communication Dis-
orders (2010) reports that nearly 25% of autism affected individuals are
unable to use speech as their primary mode of communication. Early
interventional services are thus, proven to be more beneficial in them.3

Autistic behaviour pattern usually gets noticed as early as 12–14 months
of age. Thus, early prevention and maintenance of oral hygiene in chil-
dren affected with ASD is a serious challenge to paediatric dentist-
s/general dentists, primarily due to difficulties in interpersonal contact,
and lack of motor coordination among children.
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2. Classification

The American Psychiatric Association (2013) merged four distinct
autism diagnoses into one umbrella diagnosis of autism spectrum disor-
der (ASD) namely; Autistic Disorder, Asperger's Syndrome, Pervasive
Developmental Disorder (PDD) and Childhood Disintegrative Disorder.2

3. Prevalence and aetiology

According to a systematic review by Anil Chauhan et al.
(2019),autism is more prevalent in rural population (14:10,000) than in
urban population (12:10,000) in India; which were relatively lower than
those reported in the United States and United Kingdom.4 It does not
show racial, ethnic, and socioeconomic predilections, but boys are re-
ported to be affected more.5 The current research suggests the aetiology
to be multifactorial, involving genetic mutations, neuro-psychopathy,
exposure to heavy metals and foetal exposure to the medications (val-
proic acid or thalidomide).6
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4. Clinical manifestations

Leo Kanner described the characteristic symptoms of autism: seclu-
sion, performing ordinary actions with compulsion, exceptional memory,
echolalia, oversensitivity to sensory stimulus and a limited range of in-
terests.7 They also lack joint attention, difficulty with memory tasks.8

Thus, they experience difficulty in learning and adapting oral hygiene
practices,9,10 often requiring repeated oral hygiene instructions with
extensive involvement of parents and/or care providers.11 The most
common oral findings in these children are increased incidence of carious
lesions, generalised gingivitis, gingival hypertrophy,increased plaque
index and periodontal disease and masochistic oral habits.12 Bhalla
et al.(2006) suggest that the primary need for an autistic patient is pre-
vention of oral diseases before their clinical presentation. Hence there is
a need for a functional communication tool that educates children on oral
hygiene practices and helps them develop their communication skills.

Techniques incorporated in clinical practice:
Various techniques used by paediatric dentists either singly or in

combination, are as follows:

a) Tell-show-do method, wherein the clinician explains and demonstrates
the procedure prior to the treatment and is a great method to famil-
iarize and desensitize children with treatment procedures but is less
effective due to lack of joint attention in people with ASD.13

b) Voice control, where in the clinician uses an authoritative tone, to
tame the unaccommodating behaviour/tantrums thrown by chil-
dren.14 But the children with ASD might not have the ability to un-
derstand and respond to this technique.15

c) Praises and smiles act as positive reinforcement. However, it might not
guarantee the desired behaviour in children with ASD unless it was
conditioned as a reinforcer.16

d) Autistic kids were shown to learn by imitation, therefore, some cli-
nicians adopted “Just like me” and modelling techniques to reinforce the
desired behaviour.16

e) The use of physical restraints has been a controversial topic. Some
clinicians and researchers use the “deep pressure theory” to justify its
use, which reports that experiencing deep pressure can have a
calming to the over-sensory systems in individuals affected with
ASD.17

f) Most importantly, such children need utmost tender love and care
while treating them.18

g) Augmentative and Alternative Communication (AAC):

As mentioned above, the speech in these children ranges from no
speech to primitive speech with echolalia.19 The present strategies like
AAC systems, focuses on the development of functional communication.
This includes the use of manual signs, speech generating devices, and
various picture-based systems; most popular of all is Picture Based
Communication System (PECS).

It often gets difficult for clinicians to choose the intervention that is
best suited for these individual and the decision is based on the function
of the individual and their pre-treatment characteristics.20 Significant
research is lacking to date, that recommends clear guidelines for deter-
mination and implementation of the most effective communication
strategy in a child with ASD. Thus, the aim of this review is to analyse the
current literature available for the Picture Exchange Communication
System (PECS) and raise awareness of PECS among dental peers, to help
them implement this system in their daily practice.

5. Picture exchange communication system

The Picture Exchange Communication System (PECS) is a method of
augmentative communication system (ACC), requiring repeated in-
structions which are reported to be better reinforced with pictorial de-
pictions as autistic children are visual learners.21 As a result, they
respond and adapt better with visual tools as it facilitates functional
508
communication, improve severe impairments of functional speech, and
decrease the behavioural problems.

It combines evidence-based procedures,22 does not require an addi-
tional language system or any prerequisite skill requirements, like
imitation or intentional abilities.23 This method was developed to help
young children with ASD learn to initiate requests and communicate
their needs via picture cards. The ability of the child to match a picture
with an object is considered a prerequisite before employing this method.
PECS is a specific, manualized protocol, which relies on the principles of
applied behaviour analysis like reinforcement, delay, and generalization.
It consists of six phases:

� Prior to Phase I, a reinforcer sampling must be conducted, which in-
cludes an informal inventory of items and activities that are of
particular interest to the learner.

� Phase I: The Physically Assisted Exchange: the child is taught to hand a
blank picture card to a communicative partner.

� Phase II: Expanding Spontaneity: a pictorial communication book is
introduced, and increased distance is placed between the child and
communicative partner. The child is required to select a picture
symbol from the communication book and approach the communi-
cative partner to request for that item.

� Phase III: Picture Discrimination: the child is taught to discriminate
among multiple pictures on the PECS board.

� Phase IV: Sentence Structure: The child seeks out their PECS board,
creates a ‘‘sentence’’ on the sentence strip by combining the ‘‘I want
card’’ and the card of a desired item. Further which they approach
their communicative partner and gives him/her the sentence strip.

� Phase V: Responding to “What Do You Want?”: The child is taught to
respond to the question, ‘‘what do you want?’’

� Phase VI: Responsive and Spontaneous Commenting: The child is taught
to respond to the question, ‘‘What do you see?’’ by selecting a card
depicting the same object and combining it with an ‘‘I see’’21

Literature Review on PECS:
While there have been several studies conducted on the efficacy of

PECS, some notable ones that provide substantial evidence are as follows:
SL. AUTHORS TITLE OF THE METHODOLOGY CONCLUSION

NO
 STUDY
1.
 Flippin,
M.,
Reszka, S.,
& Watson,
L.24
Effectiveness of
the picture
exchange
communication
system (PECS) on
communication
and speech for
children with
autism spectrum
disorders: A meta-
analysis
A systematic
review of articles
about PECS
written between
1994 and June
2009 was
conducted.
Quality of
scientific articles
was assessed,
and used as an
inclusion
criterion. They
were assessed
separately for
single-subject and
group studies for
communication
and speech
outcomes.
i)This study
reports
increase in
communication
and relative lack
of improvement
in speech across
the PECS
literature for
children with
ASD.
ii) Phase IV was
identified
as a possibly
influential step,
characteristic
for speech
outcomes.
2.
 Stephanie
L. Hart,
Devender
R.
Banda.25
Picture Exchange
Communication
System with
Individuals With
Developmental
Disabilities: A
Meta-Analysis of
Single Subject
Studies
This article
reviews 13
published single-
subject studies to
examine the
effectiveness of
PECS, its effects on
speech and
problem
behaviours,
generalization,
i) Results indicate
that PECS helped
increase
functional
communication
in all except 1
participant.
ii) Additionally,
PECS was
reported to
decrease problem
(continued on next page)
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(continued )
SL.
NO
AUTHORS
 TITLE OF THE
STUDY
METHODOLOGY
 CONCLUSION
and social validity
of the
intervention.
behaviours and
increased speech
in some
individuals.
3.
 Paul
Yoder,
Wendy L.
Stone.26
A Randomized
Comparison of the
Effect of Two
Prelinguistic
Communication
Interventions on
the Acquisition of
Spoken
Communication
in Pre-schoolers
With ASD
Each treatment
was delivered to
children for a
maximum of 24 h
over a 6-month
period. Spoken
communication
was assessed in a
diligent test of
generalization at
pre-treatment,
post-treatment,
and 6-month
follow-up periods
i) Increase in
nonimitative
spoken
communication
acts and different
nonimitative
words used at the
posttreatment
period noted
more in PECS
than RPMT group
ii) 59% of
children who had
PECS training
developed
independent
speech, and 30%
of children
developed speech
in conjunction
with PECS
PECS since then, has been adapted in various clinical and social set-
tings for children with ASD. It is relatively simple to use and teach,
inexpensive, and therefore, is a promising intervention. This intervention
has previously been used in psychological medicine to develop commu-
nication skills, reinforce adaptive behaviour and self-help skills, and to
decrease problematic behaviour.27 Multiple studies have since been
conducted using PECS in clinical dentistry by incorporating picture
cards/visual guide to educate children on proper tooth brushing tech-
niques, oral hygiene instructions, and to familiarize themwith preventive
and emergency dental procedures. These studies have reported
improvement of oral and gingival health, decrease of fear/anxiety among
the subjects and better acceptance of treatment. A few studies that have
used PECS are summarized as follows:
SL.NO AUTHORS TITLE OF THE METHODOLOGY CONCLUSION
STUDY
1.
 O. B. Al-
Batayneh,
T.S. Nazer,
Y. S. Khader,
A.I. Owais.28
Effectiveness of
a tooth-brushing
programme
using picture
exchange
communication
system (PECS)
on gingival
health of
children with
autism spectrum
disorders
37 children with
ASD and their
parents/
caregivers were
trained for tooth
brushing
technique, using
PECS as a
picture-cards
series
i) Improvement
in Gingival
index (GI) and
Periodontal
Index (PI) score
was seen in the
participants
ii) Children
acquired PECS
in a short
amount of time.
2.
 Lilia
Doichinova,
Natalia
Gateva,
Krasimir
Hristov.29
Oral hygiene
education of
special needs
children. Part I:
children with
autism spectrum
disorder
1-year oral
hygiene training
programme
based on PECS
was given to 30
children with
ASD, depicting
the sequence of
actions involved
in maintaining
oral hygiene.
Improvement in
Oral Hygiene
Index and
overall oral
hygiene among
children with
ASD, suggesting
that PECS was a
suitable visual
method for even
non-verbal
children with
ASD.
3.
 Ichijiro
Morisaki, T.
T. Ochiai,
Shigehisa
Behaviour
guidance in
dentistry for
patients with
A 5-year-old boy
with autistic
disorder was
trained with a
This method of
behaviour
guidance was
means of
(continued on next column)
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SL.NO
 AUTHORS
 TITLE OF THE
STUDY
METHODOLOGY
 CONCLUSION
Akiyama,
Jumpei
Murakami.30
autism spectrum
disorder using a
structured visual
guide
structured visual
guide with
TEACHH norms
to familiarize the
child with
emergency
dental care
management
procedures
psychological
desensitisation,
graduated
exposure, and
familiarization
with respect to
dental
procedures,
thereby
allowing
children to
accept
treatment with
minimal or no
fear and
anxiety.
4.
 Adriana
Gledys Zink,
Michele
Baffi Diniz,
Maria Teresa
Botti
Rodrigues
dos Santos,
Renata
Oliveira
Guar�e.31
Use of a Picture
Exchange
Communication
System for
preventive
procedures in
individuals with
autism spectrum
disorder: Pilot
Study.
26 patients with
ASD, (with no
prior use of
PECS) were
divided into two
groups: with no
previous
experience of
dental treatment,
and with
previous
experience and
trained for Son-
Rise Program
that represented
the routine of the
dental office to
make them
accept
preventive
dental
procedures.
i) PECS
facilitated
patient-
professional
communication
during
preventive
procedures,
including those
ASD patients
with previous
dental
experience.
ii) The patients
without
previous dental
experience
required a lower
number of
attempts to
accept the
following PECS
5.
 Dr Nameeda
K S, Dr
Anagha
Saseendran,
Dr.
Fathimath
Nihala K, Dr
Richa
Lakhotia, Dr
Keshav
Bajaj, Dr
Priya
Nagar.32
Effectiveness of
Picture
Exchange
Communication
System (PECS)
on dental plaque
and oral health
of children with
autism
A prospective
interventional
study was done
on children with
ASD. Based on
PECS, a series of
pictures that
showed method
and technique of
tooth brushing
were used. These
pictures were
placed in the
bathroom, at
home and/or at
the autism
centre. OHI–S
and PI were
recorded at each
clinical visit (pre
and post).
i) Statistically
significant
change in OHI
and PI score was
observed. (p
value < 0.001)
ii) PECS can be
used in children
with ASD to
maintain oral
hygiene and to
communicate
before and
during the
preventive
dental
treatment
procedures.
6. Conclusion

PECS is greatly being used in socio-communicative training for chil-
dren with ASD. This system is suggested to help develop functional
communication among children with ASD, which promotes inter-
personal interactions between the child and the dentist. Hence, it
stands as a promising tool. Being in the dental fraternity, nothing is as
rewarding as watching our patients wear a healthy and confident smile.
In the wake of the era of inclusivity, it is our duty as budding dentists and
paediatric dentists to slowly evolve and incorporate new interventional
methods in our clinical practice that will aid in providing quality oral
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care to special children. Future research to characterise affected children
based on cognitive level, age, and disability might predict gains in speech
during PECS training. Additional research on efficiency of PECS would
increase its level of acceptance and implementation in clinical settings
and help clinicians make informed decisions for children affected with
ASD.
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