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Introduction: This study focuses on a boy with autism spectrum disorder presenting with biting
behaviors that interfere significantly with functioning.
Method: This was a single-case study design examining how techniques of applied behavior analysis
can be utilized to decrease the frequency of the child’s biting behavior and increase more adaptive
behaviors.
Results: The findings of the functional analysis indicated that other-inflicted biting behaviors were
maintained by contingent escape from task demands (demand condition) and access to preferred
objects and activities (tangible condition). Moreover, the self-inflicted biting behavior was found to be
maintained by sensory stimulation (alone condition). Given these, a structured behavioral intervention,
consisting of differential reinforcement of alternative behaviors, coupled with extinction targeted to
each function of the behavior, was effective in reducing other-inflicted biting behavior in the demand
conditions (67% reduction) and in the tangible conditions (95% reduction) as well as reducing selfinflicted behaviors in the alone conditions (100% reduction). More appropriate, adaptive behaviors like
compliance, picture-assisted requests, and oral sensory activities also increased significantly.
Conclusion: These findings indicate that assessment and treatment based on the principles of applied
behavior analysis can reduce not only problematic behaviors but also improve adaptive functioning.
Keywords: Applied Behavior Analysis, Autism, Aggressive Behaviors, Functional Analysis, Intervention

Introduction

Autism Spectrum Disorder (ASD) is a neurodevelopmental disorder mainly characterized by
clinically significant deficits in receptive-expressive communication and social interaction
skills as well as restricted interests and repetitive behaviors [1]. It has been observed that
certain populations of children with ASD communicate and interact in maladaptive ways,
which drastically interfere with treatment engagement, familial relationships, and learning
opportunities [2]. If left untreated, maladaptive behaviors become integrated with the
child’s behavioral repertoire making them more difficult to address as the child ages [3].
Like any other complex developmental and behavioral disorder, ASD warrants the need for
effective and evidence-based interventions focusing on the management of maladaptive
behaviors [4]. An intervention that has a solid research base when it comes to effective
behavioral management is applied behavior analysis.
Applied Behavior Analysis (ABA) is both a science and a set of techniques dedicated to the
selection, modification, and evaluation of human behavior based on the principles and
methods of behaviorism. Behaviorism strongly emphasizes the role of environmental
histories and contingencies in shaping the behavioral repertoire of an individual [5]. With
operant conditioning procedures, behavioral problems associated with children with autism
can be significantly addressed [6]. In ABA, the term applied refers to the selection and
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evaluation of behavior that is socially significant in
relation to its context. In the case of autism interventions,
a particular behavior is selected because it plays a huge
role in the child’s context (e.g., it is dysfunctional and
interferes with learning, it is dangerous and compromises
the child’s and others’ health and safety, it is distressing
and causes anxiety and frustration for the child’s family).
Then, the term behavior, from the lens of behaviorism,
highlights the observable, measurable, describable
behavior of interest such that the intervention can also be
evaluated in terms of an observable, measurable, and
describable change in behavior. Finally, the term analysis
emphasizes the scientific approach to intervention –
usually a repeated measures experimental design
assessing the behavior before and after the intervention
[7].
Several treatment models based on ABA for autism have
been developed and established throughout the years [8].
These include but are not limited to Discrete Trial Training
(DTT), Incidental Teaching (IT), Pivotal Response Training
(PRT), Verbal behavior (VB), Treatment and Education of
Autistic and Related Communication-handicapped
Children (TEACHH) [5,9] and the Picture Exchange
Communication System (PECS) [9].
A lot of the behavioral hallmarks of ASD have been
successfully addressed through strategies built from
applied behavior analysis [10, 11]. The evidence base on
interventions grounded on ABA for children with ASD has
constantly been expanding over the past decade. The
meta-analysis done by Yu et al. [12] revealed significant
effects of ABA-based interventions on socialization,
communication, and expressive language domains while
comparing experimental and control conditions but no
significant effects on receptive language, daily living skills,
verbal and non-verbal IQ, motor skills, and cognition.
Nonetheless, it was found that long-term, comprehensive
ABA-based interventions were beneficial to the lifelong
development of children with ASD, particularly in terms of
intellectual development, language development,
acquisition of independent living skills, and social
functioning [13].
For challenging behaviors in general and aggressive
behaviors (other-inflicted and self-injurious) in particular,
applied behavior analysis has been shown to offer an
invaluable tool for assessment known as functional
analysis. This method devised by Iwata et al. [14] involves
systematic and strategic exposure to a series of conditions
under which the behavior is likely to occur. Hypotheses
about sources of behavioral maintenance can be made
when higher rates of problem behavior are observed
under a given condition. Subsequently, the use of
functional analysis methodology provides potential
targets for the development of more effective, functionbased treatments to reduce the frequency of maladaptive
behaviors and increase the use of more appropriate skills
and adaptive behavioral repertoire [15-17].
The purpose of this study was to examine the basic
effectiveness of applied behavior analysis as a method of
intervention in addressing a maladaptive behavior (biting)
that is both self-inflicted and other-inflicted (directed
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toward the mother and the caregiver or yaya). The
research goals correspond to the treatment goals: a) to
assess the function of the biting behavior, b) to formulate
strategies targeted to decrease the biting behavior, and c)
to
replace
the
biting
behavior
with
more
appropriate/adaptive behaviors. The significance of this
study is established as it captures the effectiveness of
applied behavior analysis in the context of maladaptive
behaviors among children with autism. Furthermore, this
study provides nuanced information on identifying
different functions of the same behavior – in this case, a
biting behavior that is directed to the self and others. This
is the first study to conduct an applied behavior analysis
(assessment and treatment) of biting behavior exhibited
by a child that is both self-directed and other-directed.
The results of this study can guide clinicians to utilize a
behavior analytic methodology in addressing problem
behaviors of children with autism.

Method
This was a single-case study following an ABAB reversal
design that utilized an ABA-based intervention on a child
diagnosed with autism spectrum disorder exhibiting a
maladaptive behavior (biting). It examined how
techniques of applied behavior analysis can be utilized to
decrease the frequency of the child’s biting behavior and
increase more adaptive behaviors. Examination of the
child was done before and during the intervention. A case
study approach allowed a naturalistic observation of the
child, in-depth, individualized conceptualization of the
problem behavior, and idiographic formulation of ABAbased intervention.
Case
The participant in this study is a 9-year-old Filipino boy
diagnosed with autism spectrum disorder when he was
four years old. Based on his assessment by a
developmental pediatrician, he was considered nonverbal – unable to use verbal modalities (oral and written)
when communicating with other people. He only makes
use of gestures (e.g., pointing toward an object or pulling
his mother’s or yaya’s arm) when making a request. He
underwent occupational and speech therapy for four
years (when he was three years old to seven years old) but
did not continue due to financial reasons, as reported by
his mother. His last evaluation by a developmental
pediatrician was three years ago – which revealed severe
deficits in communication skills, mild deficits in daily living
and socialization skills, adequate motor skills, and
moderate impairment in cognitive functioning. He has
never attended school nor has he undertaken any
educational program. At present, he displays some
independent living skills (e.g., dressing/undressing
himself, eating by himself using utensils, drinking from a
cup, opening/closing doors, lights, fan, and going to the
toilet by himself). Other daily living skills that require
assistance include taking a bath, brushing teeth, and
going outside the home. Although there is no updated
record of his intellectual capacity, he has been observed
to demonstrate some skills like coloring pictures in a
book, sorting shapes using a shape sorter, sorting balls
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according to the same colors, building structures using
lego, fixing puzzles, and arranging letters and numbers in
order. He is not currently taking any form of medication.
He is an only child and currently lives with his mother and
yaya. His parents are separated, as mentioned by the
mother. His mother works as a public-school teacher,
while no other information has been provided about the
father aside from the fact that he no longer provides
financial support for the family. He spends most of the
time (13 h) with his yaya every day while he only spends 2
to 3 h with his mother on weekdays and 6 to 8 hours on
weekends.
The child’s mother requested a behavior assessment of
her child’s biting behavior (self-inflicted and otherinflicted) at the therapy center where the researcher is also
currently working. The biting behavior is characterized by
red bite marks on one’s forearm leading to bruising. It
started eight months ago (September 2021), so the
mother seeks for appropriate interventions to address the
biting behavior and minimize the risks of injuries. The
behavioral assessment and intervention were conducted
last year, November 2021.
Behavioral Description
The target behavior is described based on topography
(biting behavior), object (biting one’s own forearm and
biting yaya’s forearm), frequency (three times to eight
times per day), duration (2 sec to 6 sec per attempt), and
intensity (leaving red bite marks leading to bruising).
Biting means closure of upper and lower teeth on the skin.
For this study, functional analysis of biting and an ABAbased intervention were utilized. Since home-based
services are preferred by the mother and the therapist, all
assessments, therapy sessions, and observations were
done in the child’s home.
Assessment and treatment sessions were conducted in a
designated therapy room at the child’s home. The room
was approximately 7 feet by 13 feet in dimension, with
three cushioned chairs, two small tables, a cabinet, and a
television on a stand. Two other therapists were also
present in the corner of the room to record their
observations. Before the initiation of assessment and
treatment, parental consent was obtained. The therapists
met with the mother to discuss the functional analysis
procedures and treatment strategies. Permission was
granted for the recording of the sessions. Parental
consent was also obtained regarding the submission of
this report for publication.
The assessment was done one week prior to the
intervention to establish the baseline data of biting
behaviors and identify the function(s) of the biting
behaviors. Then, the ABA-based therapy sessions (during
weekdays) were implemented (with consistent follow-ups
by the mother and yaya every day), which lasted for 20
days. Twenty days’ worth of data about the observed
frequency of biting behavior at home were recorded and
analyzed.
All therapists involved in the study had previous
coursework, training, and experience in the use of
behavioral
interventions
with
children
with
neurodevelopmental disorders, particularly those with
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autism spectrum disorder.
Functional behavior analysis was conducted to assess the
function of the biting behavior, which served as the basis
for the formulation of the ABA-based intervention
program for the child. In gathering the behavioral data,
direct observation of the child’s biting behaviors and a
recording of the frequency of biting behaviors were done.
A behavior tracking sheet was filled out by two therapists
(observers) for one week before the intervention.
The functional analysis was conducted using procedures
and experimental manipulations were done by Iwata et al.
[14] in their functional analysis of self-injury. Five specific
conditions, each lasting for 5 min, were presented two
times per day in a multi-element design. The conditions
were as follows: a) demand condition (the task is
presented and immediately terminated when biting
behavior occurs; escape from a non-preferred task as the
function), b) attention condition (attention is provided
through reprimand and brief physical contact when biting
behavior occurred; obtaining attention as the function), c)
tangible condition (a preferred object or activity is
provided following the biting behavior; obtaining an
object or activity as the function), d) alone condition (the
child was placed in the therapy room alone, without
access to toys or any other materials that might serve as
external sources of stimulation; sensory stimulation as the
function), and e) play condition (no tasks are presented, a
variety of toys is available while the therapist maintains
close proximity, and biting behavior is ignored unless
severity is reached to the point where the session is
terminated; control condition).
Four relevant behaviors were recorded: biting behaviors
(directed to the self and directed to the yaya), compliant
behaviors, appropriate self-stimulatory behaviors, and
picture-assisted requests (requests for a preferred object
or activity while using pictures).
During each 5-min session, two therapists (observers)
recorded the occurrence of biting behavior, compliance,
self-stimulatory behaviors, and requests from the room
during continuous, 10-sec intervals. The rate of biting
behavior was calculated by summing the number of
recorded responses per min (biting per minute). They
independently scored responses in all of the sessions.
Occurrence reliability percentage was calculated by
dividing the number of agreements by the total number
of scored responses (number of agreements plus
disagreements) and multiplying by 100 [18]. Percentage
occurrence agreement was 96% for biting behavior and
97% for requests.
Treatment effects were evaluated using a reversal (ABAB)
design coupled with Differential Reinforcement of
Alternative behavior (DRA) plus extinction (EXT). The same
behavior tracking sheet used in the assessment was used
to monitor treatment effects. Treatment was matched
according to the function of the behavior identified in the
functional analysis. In addressing the escape function
(DRA + escape EXT), the biting behavior was no longer
followed by termination of the task; instead, the child was
prompted to complete a task on his own (e.g., placing
blocks in the container). Completion of the task on his
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own (compliance) was followed by a reward – obtaining a
small piece of his favorite food, paired with a social
reinforcer, verbal praise, and a high-five.
In addressing the tangible function (DRA + tangible EXT),
the biting behavior was no longer followed by access to
preferred food or activity. The preferred food (e.g., biscuit)
or activity (e.g., watching television) could have only been
obtained if the child requested for it appropriately. Since
the child was non-verbal, the request was in the form of a
Picture Exchange Communication System (PECS). Instead
of engaging in biting behavior, the child showed a picture

Phase
Assessment
Phase

Treatment
Phase

Results

Table 1. Schedule of Assessment and Intervention Sessions
Date
Activities
Recording of frequency of biting
November 02-08,
Assessment Sessions 1-7
behaviors under 5 conditions (demand, attention, tangible, alone,
2021
play); Functional analysis of biting behavior
Baseline measurement of biting behaviors under hypothesized
Treatment Sessions 1-5 November 09-13, functional conditions (demand & tangible conditions for other(baseline)
2021
directed biting behavior; alone condition for self-inflicted biting
behavior)
Introduction of treatment with recording of biting behaviors:
Demand condition – completion of tasks with prompt and
immediate reward after a biting behavior
Treatment Sessions 6-10
November 14-18, Tangible condition – obtaining preferred object after requesting
(introduction of
2021
through PECS; withholding preferred object after a biting
behavioral treatment)
behavior
Alone condition - self-inflicted biting behavior is blocked and
redirected to an oral sensory activity (automatic reinforcement)
Suspension of treatment with recording of biting behaviors:
Demand condition – termination of task after a biting behavior
Treatment Sessions 11-15 November 19-23, Tangible condition – obtaining preferred object after a biting
(return to baseline)
2021
behavior
Alone condition - self-inflicted biting behavior is blocked but
without redirection to an oral sensory activity
Reintroduction of treatment with recording of biting behaviors:
Demand condition – completion of tasks with prompt and
immediate reward after a biting behavior
Treatment Sessions 16-20
November 24-28, Tangible condition – obtaining preferred object after requesting
(reintroduction of
2021
through PECS; withholding preferred object after a biting
treatment)
behavior
Alone condition - self-inflicted biting behavior is blocked and
redirected to an oral sensory activity (automatic reinforcement)
Session

Results of the functional analysis (assessment phase) are
illustrated in Figure 1. There are elevated rates of biting
behavior during the demand (escape function; M=3.46
rpm; range, 3–4.0 rpm), tangible (tangible function;
M=3.35 rpm; range, 2.7–3.85 rpm), and alone (sensory
function; M=3.65 rpm; range, 3.25–3.9 rpm) conditions,
and low to zero rates in the attention (M=0.42 rpm; range,
0–1 rpm) and play (M=0.27 rpm; range, 0–0.5 rpm)
conditions. Interestingly, only self-inflicted biting was
observed in the alone condition. In summary, the
functional analysis suggests that the child’s biting
behavior inflicted on others was maintained by escape
from demands and by access to tangible items, while the
child’s biting behavior inflicted on the self was maintained
by sensory stimulation.
Treatment results are illustrated in Figures 2, 3, 4, and 5.
The initial baseline phase consisted of the relevant
functional analysis conditions (i.e., demand, tangible, and
alone). The child exhibited moderate rates of biting
165

of the preferred object or activity to gain access to such
[19].
In addressing the sensory function (DRA + sensory EXT),
the self-inflicted biting behavior is blocked and redirected
to an oral sensory activity (e.g., massaging the mouth for
2-3 min and biting onto a chewy tube) as an appropriate
self-stimulatory behavior. Instead of engaging in the
biting behavior, the child is prompted to massage his jaw
[20] and/or bite on a chewy tube [21] as an alternative.
Summary of assessment and intervention sessions is laid
out in Table 1.

behavior in the demand condition (M=4.48 rpm; range,
4.0–5.0 rpm), moderate rates in the tangible condition
(M=4.4 rpm; range, 4.0.–5.4 rpm), and low to moderate
rates in the alone condition (M=3.9 rpm; range, 3.2.–4.8
rpm). Furthermore, at baseline, the child did not
appropriately request for desired food, object, or activity
in the tangible conditions, with a 0-10% rate of
compliance in the demand conditions and no instances of
engaging in appropriate oral sensory activities in the
alone conditions. The first treatment phase consisted of
DRA + tangible EXT sessions (i.e., appropriate requests for
food, object, or activity were reinforced, and biting
behavior was placed on EXT), DRA + escape EXT sessions
(i.e., compliance was reinforced with a small edible item
and biting behavior was no longer followed by task
termination), and DRA + sensory EXT sessions (i.e., biting
behavior is blocked followed by a redirection to oral
massage and stimulation). In the first introduction of the
DRA + tangible EXT and DRA + escape EXT sessions, there
were elevated rates of biting behavior (6.1 rpm and 6.6.
International Journal of Behavioral Sciences Vol.16, No.2, Summer 2022
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rpm, respectively). Nonetheless, a decreasing trend in the
rates of biting behaviors was observed in the subsequent
DRA + tangible EXT (M=3.52 rpm; range, 1.5–6.1 rpm),
DRA + escape EXT (M=4.2 rpm; range, 2.0–6.6 rpm), and
DRA + sensory EXT (M=1.14 rpm; range, 1.0–1.3 rpm)
sessions. Furthermore, there is a considerable increase in
requests (M=4.6; range, 4.0–5.8), increase in the rate of
compliance (M=56.6%; range, 42% to 78%), and an
increase in the use of appropriate oral sensory activity
(M=5.68; range, 4.5–7.0) during this phase. A reversal to
baseline yielded a noticeable increase in biting behavior
for the demand, tangible, and alone conditions, as well as
concurrent reductions in compliance, requests, and
appropriate self-stimulatory behavior. Reinstating the
DRA + EXT treatment sessions led to a notable decrease
in biting behaviors across all conditions (M=0.55 rpm;

range, 0–3 rpm), increased rate of compliance (M=83%;
range, 66% to 95%), increased frequency of requests
(M=7.28; 6.6-8.0), and increased use of appropriate selfstimulatory behaviors (M=7.26; 7.0-8.0).
Overall, there was a 46% reduction of biting behaviors
in the demand condition, 62% reduction of biting
behaviors in the tangible condition, 86% reduction of
biting behaviors in the alone condition (mean baseline
reduction as a measure of effect size was calculated
by getting the difference between mean baseline and
mean intervention then dividing it by the mean baseline
and multiplying it by 100). Furthermore, in line with the
decrease in biting behaviors is an increase in maladaptive
behaviors (appropriate use of pictures when requesting,
compliance to tasks, and appropriate self-stimulatory
behaviors).

Figure 1. Responses per minute of biting behavior during demand, attention, tangible, alone, and play conditions.

Figure 2. Responses per minute of biting behavior during demand, tangible, and alone conditions.

Figure 3. Frequency of picture-assisted requests per tangible conditions.
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Figure 4. Rate of compliance per demand conditions.

Figure 5. Frequency of appropriate self-stimulatory behavior per sensory conditions.

Discussion

Applied behavior analysis as an assessment and
intervention method was effective in targeting the selfdirected and other-directed biting behavior of the child.
After distinguishing the functions of self-directed and
other-directed biting behaviors, an appropriate treatment
was established.
Interesting observations and insights arose throughout
the treatment process. There is a noteworthy increase in
biting behavior in the demand and tangible conditions
during the initial sessions of the treatment phase. This
would make sense given that a behavior intervention is
being introduced (e.g., biting behaviors no longer
followed task termination and access to any item, the
child is prompted to complete the task and use pictures
to request preferred items). These novel changes interact
with the nature of autism – those children with autism,
most often, exhibit insistence on sameness with rigid
adherence to rituals and routines, making them resistant
to change [22]. Therefore, an increase in biting behavior
during the initial treatment session may be viewed as an
expected response to the change. No increase in biting
behavior was noted during the initial treatment session in
the alone condition because of immediate behavior
redirection from biting attempts to oral massage.
Moreover, the fact that other-inflicted biting behaviors
were reinforced by escape from tasks and access to
preferred items or activity means that biting someone else
(e.g., caregiver or yaya) is a way to communicate either
refusal to do a particular task or request to obtain a
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desired object. Since the child is non-verbal (unable to
utilize language), a way to communicate was learned
through biting behaviors. Hence, a picture-exchange
communication system, also known as PECS, is essential
to establish a more adaptive means for communication.
While this study established the effectiveness of an
intervention based on the principles of applied behavior
analysis, directions for further treatment progress are
recommended. First, the PECS was an effective tool in
facilitating communication in the form of requests,
especially in tangible conditions. This can be utilized
further to add pictures to facilitate expression of refusal
(e.g., “no” or “I don’t want” visual cues) or demand for
breaks (e.g., “I want to take a break” visual cues) particular
to the demand conditions. While it is great that compliant
behaviors are established, it would enhance a sense of
autonomy for the child if he can also express refusal when
presented with a task and/or demand short breaks during
a task. Consistent with the goal of introducing adaptive
behaviors, instead of engaging in biting behaviors, the
PECS can be used. This would then facilitate the expansion
of the child’s verbal repertoire that can be used in various
situations. Next, a continuous reinforcement schedule was
utilized in the intervention program. To prevent
dependencies on rewards just to engage in appropriate
behaviors, thinning the reinforcement schedule would be
the next logical step [23]. As the child showed sustained
improvements in compliance with demand conditions and
low rates of biting behaviors, task requirements may be
systematically extended, requiring completion of a
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greater number of tasks before providing the reward.
Likewise, for tangible conditions, a sense of discipline may
be instilled in the child [24]. While consistent use of PECS
to communicate requests may be reinforced, it would be
more beneficial for the child to learn the appropriate time
and place of using objects, toys, or engaging in activities
that he requested through PECS. The child should also
learn that not all the time, requests are automatically
granted. A daily visual schedule may be implemented to
facilitate discrimination of times when requests for
particular objects or activities will be granted (e.g.,
requests for food will be granted during mealtime and
requests for toys or other activities will be granted during
playtime). Lastly, parent and caregiver (yaya) coaching
should be implemented as well to ensure consistent
application of the behavioral treatment program. The
mother and yaya should be aware of how to address the
child’s biting behaviors and reward the child’s appropriate
behaviors. Research has shown that parent involvement in
the child’s intervention leads to positive outcomes for
adaptive skills and social behaviors [25]. It is imperative
that therapists not only implement ABA interventions but
also communicate these programs to other care
providers, especially parents and caregivers.
There are also limitations to this case study that are worth
noting. The case was limited only to targeting a
maladaptive behavior such as biting at the home setting.
The generalized effects of the behavioral treatment
cannot be guaranteed unless functional analysis was also
done in other settings where biting behaviors may occur.
It would provide either a new or supportive layer of
context if different or similar functions of biting behavior
can be assessed in other situations. Moreover, the basic
effectiveness of applied behavior analysis was based on
the twenty-day intervention period. Consistent followthroughs and continuation of intervention by the mother
and yaya must be ensured. It is not only important to
establish effectiveness (in terms of reduction of problem
behaviors and improvement of adaptive behaviors) but
also to establish stability of long-term gains. Even though
the treatment continued, any subsequent data were no
longer used for the purposes of this study.

Conclusion
This case study laid out the assessment and treatment
processes in addressing biting behaviors exhibited by a 9year-old Filipino boy diagnosed with autism spectrum
disorder. Results of the functional analysis indicated that
other-inflicted biting behaviors were maintained by
escape from task demands and access to preferred items,
while self-inflicted biting behaviors were automatically
reinforced by sensory stimulation. The results informed
the behavioral treatment plan, which consisted of DRA
(compliance) + escape EXT for biting behaviors that
occurred in the context of demands, DRA (request) +
tangible EXT for biting behaviors maintained by access to
preferred items and/or activity, and DRA (oral stimulation)
+ sensory EXT for biting behaviors that are automatically
reinforced. In summary, relative to baseline levels, the
child demonstrated a 46% reduction in escape-
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maintained biting behaviors, 62% reduction in access to
items-maintained biting behaviors, and 86% reduction in
automatically reinforced biting behaviors. The reversal
(ABAB) design provided evidence to the effectiveness of
the behavior intervention in not only reducing biting
behaviors but also improving adaptive behaviors. This
study demonstrated the value of utilizing a behavioral
analytic approach to the treatment of problematic,
aggressive behaviors for children with autism spectrum
disorder.
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