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ABSTRACT

Self-injurious behaviour (SIB) is highly prevalent in the population of ARTICLE HISTORY
children with autism spectrum disorders (ASD), with one-third of the Received 2022-02-30
sample engaging in it and in most cases, SIB is automatically reinforced. Accepted 2022-04-30
Therefore, the aim of this paper is to examine the effectiveness of the

noncontingent matched stimulation (NCRMS) procedure in KEYWORDS
combination with wearing wrist weights on reducing automatically Self-injurious behavior
reinforced SIB in an 11-year-old participant with ASD and epilepsy who Automatic reinforcement
exhibited high rates of head and chin SIB, as well as to examine the Noncontingent reinforcement
effectiveness of the isolated application of those two procedures. Matched stimulation
NCRMS procedure alone leads to immediate SIB reduction for head SIB Wrist weights

of 75% on average while for chin SIB leads to 90% of reduction on
average. Wrist weight wearing alone was not as efficient, since it led to
head SIB reduction of 31% on average and chin SIB reduction with an
average of 51%. A combination of those two procedures was proven to
be successful in reducing SIB, with the average success rate of 93% for
head SIB and 98% for chin SIB. We believe that wearing wrist weights
only increased response effort for engaging in problem behaviour,
while the NCRMS procedure matched the reinforcing properties of SIB
and consequently reduced it. It is important to examine the practical
aspect of wearing massagers outside of the house because it can lead
to attracting negative attention from others and future research might
examine the acceptability of NCRMS procedure implementation that
involves the use of certain objects that are not socially acceptable for
public use.

INTRODUCTION
Problem behavior is defined as behaviors that are considered aberrant and occur across all behavior

dimensions and can affect safety of the person itself or its significant others (Emerson & Einfeld, 2011).
Problem behavior is something that is frequently exhibited by children with autism spectrum disorders (ASD),
especially self-injurious behavior (SIB), that is highly prevalent among population of children with ASD (Jang
et al,, 2011; Luiselli, 2008; Singh et al., 2011; Tiger et al., 2009). It is believed that one third of the population
of children with ASD exhibits SIB (McTiernan et al., 2011; Murphy et al., 2009) and that SIB is up to five times
more frequent in population of children with ASD, in comparison to other developmental disorders (Alimovic,
2013; Emerson, 2003).

Possible functions of any problem behavior are considered to be access to tangibles or attention,
escape or delaying the task and auto stimulation (lwata et al., 1994), therefore the same refers to SIB. The
procedure of determining the behavioral function is called functional behavior assessment (FBA) and is an
experimental procedure where all those conditions are manipulated in order to see which condition would
have the highest rates of problem behavior. However, if problem behavior occurs in all four assessment
conditions, it is believed that the function is auto stimulation or that the behavior is automatically reinforced
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(Cooper et al,, 2007, p. 505). Automatically reinforced SIB has been hypothetically linked to a number of
controlling variables and research suggests that treatment of automatically reinforced SIB is more difficult
than SIB reinforced by other factors (Rooker et al., 2018).

There are several interventions that were successfully used in automatically reinforced SIB reduction
in participants diagnosed with ASD, such as wearing protective equipment (Mazaleski et al., 1994), differential
reinforcement procedures (Toussaint & Tiger, 2012), as well as punishment procedures (Thompson et al,
1999). However, research suggests that reinforcement-based interventions are proven to be more successful
in SIB reduction, rather than punishment-based procedures (Rooker et al., 2018), especially non contingent
reinforcement (NCR) procedure (Marcus & Vollmer, 1996) and matched stimulation (MS) procedure (Davis et
al, 2013).

The aim of this paper is to examine the effectiveness of noncontingent matched stimulation
(NCMRS) procedure in combination with wearing wrist weights on reducing SIB in a participant with ASD, as
well as to examine the effectiveness of isolated application of those two procedures.

METHODS

Participant

Participant is a 13 year-old boy diagnosed with ASD and epilepsy. At the time of the procedure
implementation, the boy attended remote education, due to COVID-19 pandemic regulations. He received
focus treatment from a therapist six times a week in duration of one hours per session (six hours a week in
total). His focus treatment consisted of stimulus-stimulus pairing procedure for inducing vocal speech (Stock
et al,, 2008; Sundberg et al.,, 1996), toilet training and SIB reduction.

Response definition and data collection
Self-injurious behavior was defined as any instance of forceful physical contact inflicted upon oneself
with an open palm or fist, directed towards the head or chin.

SIB (head and chin)
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Figure 1. FBA results
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FBA procedure was used to collect data about the function of SIB. We collected frequency data on
SIB for both head and chin combined during 10 ten-minute sessions and SIB averaged from 54-89 (Figure T).
Based on the inspection of the graph, we determined that SIB was automatically reinforced, due to its
occurrence across all four conditions at similar rates.

Procedures

NCRMS was delivered on a fixed one minute interval (FI1) for a duration of 10 seconds. The vibrating
massager was provided and the therapist prompted the participant to press it against the places where SIB
was exhibited (head or chin).
Wrist weights

Upon the beginning of a session, 0.5 kg wrist weights were put on a participant's wrists, in order to
examine if increasing response effort would lead to SIB reduction. Prior to using them, it was observed
whether wearing wrist weights would affect participants overall hand mobility and concluded that it did not
constrict his movements while performing regular everyday activities.
NCRMS and wrist weights

The NCRMS and wrist weights condition consisted of the participant wearing wrist weights, while
using a vibrating massage device noncontingently on a fixed interval (FI) 1 schedule for a duration of 10
seconds.

Materials, setting and research design

Materials used for the procedure were tally counter for frequency measurement, vibrating massager
with soft round top, 0.5 kg wrist weights and data sheets for frequency data collection.

All sessions were conducted in a home environment by a therapist and, as it was stated previously,
the sessions occurred six days a week in duration of one hour each.

We decided to use alternating design, in order to examine which intervention would be the most
effective in SIB reduction. However, even though reversal design would be more appropriate in achieving
experimental control, we decided to use alternating design instead, because of the ethical considerations
regarding removal of an effective intervention for severe behaviors that cause harm to the individual (Morley,
2021), such as SIB.

RESULTS AND DISCUSSION

Baseline data was taken during three sessions (Figure 2) and head SIB ranged from 246-302 (mean of
277), while chin SIB ranged from 175-196 (mean of 184). X axis represents number of sessions, while Y axis
represents rate per hour of SIB.

NCRMS procedure alone lead to immediate SIB reduction for the head SIB of 75% on average (SIB
ranged from 45-84 per hour, with the mean of 68), while for chin SIB lead to 90% of reduction on average
(SIB ranged from 15-24, with the mean of 19 per hour).

Wearing wrist weights was not as efficient, therefore we implemented this procedure for only four
sessions. It led to head SIB reduction of 31% on average (range from 182-201, mean of 191 per hour), while
the chin SIB reduction seemed to be more successful in problem behavior reduction with the average of 51%
(range from 78-101, mean of 90 per hour).

Combination of those two procedures was proven to be successful in reducing SIB, with the average
success rate of 93% for head SIB (range from 15-24, mean of 19 per hour) and 98% for chin SIB (range from
1-8, mean of four per hour).

Even while baseline data was variable, we decided to start with intervention implementation, because
we believed it was unethical to collect any more baseline data for behavior that posed a health risk to the

76



International Journal of Educational Innovation and Research I

individual. Baseline data suggested that head SIB appeared at higher rates than chin SIB and during the
treatment phases, it remained that way, with the use of both procedures, as well as combination of the both.
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Figure 2. Intervention results

Both interventions in isolation lead to reduction of SIB. However, wearing wrist weights alone did not
reduce SIB to acceptable levels. We believe that wearing wrist weights only increased response effort for
engaging in problem behavior, therefore it reduced it by 41% on average for both types of SIB, which was
insufficient. NCRMS procedure lead to significant SIB reduction, with the average of 83% for both types of
SIB. However, the combination of the two lead to 96% of both SIB behavior reduction on average, which is an
acceptable level.

SIB exhibited by the participant was of intensity and frequency that was severe and produced jaw line
deformities. When a behavior is automatically reinforced, it is unethical to use punishment based procedures
in order to eliminate reinforcing properties of the behavior (Jones, 1991) and SIB exhibited by our participant
was also automatically reinforced, we decided to match the reinforcing properties of SIB, however in a way
that does not pose any harm to the individual. We determined that the NCRMS procedure was effective in
matching the reinforcing properties of SIB and consequently reducing SIB.

Follow up sessions were conducted six months after the procedure implementation and the SIB
maintained at low level, compared to the baseline results. However, the participant did not use wrist weights,
he used only the vibrating massager that was available to him in his home environment whenever he wanted
it. It is important to examine the practical aspect of carrying a massager outside of the house, because it can
lead to attracting negative attention from others. Future research may focus on alternating NCRMS, wrist
weights and differential reinforcement procedures, such as DRI or DRO in order to compare the effectiveness

of each in reducing SIB in participants with different diagnoses.
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CONCLUSION

The NCRMS procedure alone resulted in a reduction in both head SIB and chin SIB. Meanwhile, the
use of weights on the wrist alone is not that efficient, because it causes a smaller reduction in both head SIB
and chin SIB. The combination of the two procedures has been shown to be successful in reducing SIB, with
an average success rate of 93% for head SIB and 98% for chin SIB. The results showed that the noncontingent
matched stimulation (NCMRS) procedure combined with the use of wrist weights was effective in reducing
SIB in ASD participants.
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