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Nine retarded or autistic persons exhibiting very serious self-injury were
treated with several types of reinforcement procedures in a comparative
study. During the baseline level of instructional prompting, self-injury
occurred during 55% of the observation intervals, 57% during social ex-
tinction, 34% during differential reinforcement for non-self-injury
(DRO), 28% during differential reinforcement of incompatible behavior
(DRI), 25% during response interruption, and 6% during combined DRI-
Interruption. Extended application of the DRI-Interruption procedure in
the ward and class situations showed a mean level of 12% self-injury on
the first day and 0-10% each month for durations up to 48 months while
performed by the regular institutional staff. The DRI-Interruption pro-
cedure was more effective than the alternatives for most subjects and
within 4% of the next most effective procedure for the others. The DRI-
Interruption procedure offers a training method that is fairly rapid, appli-
cable to diverse and severe cases, substantial in the dagree of benefit,
enduring in effectiveness under extended maintenance, and more effec-
tive than the alternatives considered here. Its principal disadvantages ap-
pear to be the greater training time required as compared with physical
punishment and the extensive manual contact required by the interrup-
tion component.
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INTRODUCTION

Self-injurious behavior is a serious problem for severely retard-
ed and autistic persons that has received much attention in behav-
ioral treatment research because of its inherent danger to the
individual (see reviews by Pecker, Poling, & Parker, 1979: Carr,
1977, Horner & Barton, 1980; Johnson & Baumeister, 1978:
Schroeder, Rojahn, & Mulick, 1981). Early studies by Lovaas and
associates indicated that a nearly immediate and virtual “cure”
had been discovered for this problem through the use of pain-
shock punishment (Lovaas & Simmons, 1969; Lovaas, Schaeffer,
& Simmons, 1965 Lovaas, Freitag, Gold, & Hassorla, 1965).
These dramatic results have been replicated by other studies using
physical punishment (Tate & Baroff, 1966; Corte, Wolf, & Locke,
1971; Yeakel, Salisbury, Greer, & Marcus, 1970; Prochaska,
Smith, Marzilla, Colby, & Donovan 1974). Yet the pain-shock
method does not appear to have been widely adopted. One of the
possible explanations for this is that it embodies society’s fear that
pain has been inflicted on a nonconsenting person in the guise of
therapy with a possibly secondary abusive intent similar to child
abuse being justified as being for the ultimate good of the child.
Behavioral research on self-injury has continued with the goal of
finding alternative methods that might be equally effective yet less
inherently painful and intrusive.

Several types of stimuli less painful than shock have been
found to be somewhat effective when scheduled as a punisher for
self-injury such as slapping ( Duker, 1975), noxious odors (Tanner
& Zeiler,"1975), bitter tasting substances (Altman, Haavick. &
Higgins, 1983; Mayhew & Harris, 1979), and water spray (Dorsey,
Iwata, Ong, & McSwean, 1980; Bailey, Pokrzywinski, & Bryant,
1983; Singh, Watson, & Winton, 1986). Similarly, punishment has
been scheduled using events that are quite intrusive and intended
to be very annoying although not using inherently painful physical
stimuli. These annoying consequences include facial screening
(Lutzker, 1978; Winton, Singh, & Dawson, 1984; Singh et al.,
1986), seclusion in a time-out room (Wolf, Risley, & Mees, 1964),
and mechanical restraints (Parrish, Iwata, Dorsey, Bunck, & Slifer,
1985; Newfeld & Fantuzzo, 1984; Flemming & Nolley, 1981:
Dorsey, Iwata, Reid, & Davis, 1982: Schroeder, Peterson, Solo-
mon, & Artley, 1977).

The overcorrection (Azrin & Besalel, 1980) and Positive Prac-
tice (Azrin & Besalel, 1981) procedures were developed initially as
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and nonphysically painful procedures. Such procedures would in-
clude: social extinction which also has been found effective in
individual cases (Lovaas & Simmons, 1969; Jones, Simmons, &
Frankel, 1974; Ross, Meichenbaum, & Humphrey, 1971), as has
also differential reinforcement of non-self-injury (Peterson &
Peterson, 1968; Repp & Deitz, 1974; Brawley, Harris, Allen, Flem-
ming, & Peterson, 1969) and differential reinforcement of incom-
patible behaviors (Tarpley & Schroeder, 1979; Azrin et al. 1982).
Previous studies of these and other procedures for self-injury have
generally included only | or 2 subjects.

The present study extended the previous preliminary study
(Azrin et al., 1982) and evaluated the effectiveness of the brief
passive interruption procedure with a larger sample of self-injuri-
ous residents, compared it with several other nonintrusive proce-
dures, combined it with one of the more effective of these proce-
dures (DRI) and evaluated its utility for long term treatment
throughout the day in the individual’s school and ward environ-
ment.

METHOD
Experimental Design

The first part of the procedure was a procedural comparison
phase in which the experimental design was both a within- and
between-subjects comparison of six procedures: (1) Social Extinc-
tion, (2) Instructional Prompting, (3) DRO, (4) DRI, (5) Interrup-
tion, and (6) DRI plus Interruption. Ten hours of training were
scheduled for each procedure, consisting of several hours each day
dependent upon the subject’s availability. The time also depended
on subject safety factors (see below). The six procedures were
given in a different order for each subject in a modified Latin
Square design, the major departures from which were (1) the DRI
plus Interruption procedure was more often given as the final
procedure since it was a combination of two others, and (2) the
Instructional Prompting was also given at the start since this pro-
cedure corresponded closeiy to the normal baseline condition. The
experimental design also included a within-subject multiple base-
line design across situations by also recording for each subject the
self-injury responses in the cottage situation where no treatment
was initially given. The level of responses in the untreated cottage
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situation could then be compared to that in the treated class situa-

tion to determine the situational specificity of the procedural
effect.

phase was to conduct the DRI+I training in the individual class-
like situation for as many days as was necessary to reduce the self-
injury to a near-zero level while recording the untreated behavior
in the cottage. The study trainers then conducted the procedure in
the ward and regular class situation until the self-injury was also
near-absent in those situations, at which time the regular cottage
employees and class teachers were instructed in the use of the pro-
cedure and supervised in its use as part of their normal job duties.
The study trainers reduced their supervision of the employees
gradually to the point where it was provided only on an occasional
basis. Recordings continued to be taken at least once per month.
Additional training was given in the employees/teachers when
these recordings showed a resumption of self-injury.
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SUBJECTS

Nine subjects participated in this study, all but one of whom,
Subject 4, were residents of a State institution for retarded per-
sons; Subject 4 was a resident of a State institution for the mental-
ly ill. The criteria for inclusion were that (1) visible and continu-
ous tissue ‘damage resulted from the self-injury, (2) the self-injury
occurred at a high'rate (i.e., during at least 25% of the consecutive
15-sec observation intervals), (3) the self-injury had endured for at
least“5 years as indicated by existing records, (4) the self-injury
had been sufficiently severe to require institutionalization for at
least §'years, and (5) previous treatment programs had been imple-
mented. These criteria were intended to include only the most
serious cases of self-injury so as to provide a strong test of the
treatment procedures. No eligible person was excluded because of
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concurrent physical disabilities, nonambulation, low intelligence
level, high aggressiveness, unmanageability, or seizure activity inas-
much as these characteristics often accompany the most severe
cases of self-injury.

Table I lists several of the relevant characteristics of the 9
subjects. Eight were diagnosed as profoundly retarded with Vine-
land Social Age Equivalent scores (Sparrow, Bella, & Cicchetti,
1984) from 1.06 yrs. to 2.6 years, averaging 1.54 years for the 7
subjects for whom test scores were obtained. One subject. Subject
4, was diagnosed as autistic schizophrenic. Six were male; three
were female. All were adults over 20 years of age except for the 13-
year-old autistic girl; the average age was:27 years. All had been
‘institutionalized for at least 7 years with an average of 15 years,
representing 56% of their life. Four suffered from seizure activity.
Only 1. of the 9 subjects, Subject 4, had expressive language. All
were receiving psychoactive medication, again except for Subject 4
whose parents refused to give permission for its use. All but one
subject had at times some type of protective equipment (i.e.,
helmet and gloves) to reduce the impact of the self-injury. Five
subjects were physically aggressive; 2 others were resistant and
actively noncompliant to staff members’ requests. The form of
self-injury included the more usual forms of slapping or punching
one’s head, but also included striking the head against walls and
hard surfaces, gouging one’s eyes or throat, biting one’s hands or
arms or shoulders, etc. Tissue damage, deformity, bruises, bleed-
ing, partial blindness, deafness, or swelling were evident for all
subjects. All were ambulatory.

A brief description follows for each subject:

Subject 1

Subject 1 was a 33-year-old man diagnosed as profoundly re-
tarded with a Vineland Social Age Equivalent of 1.8 years. He had
been institutionalized for 10 years with a primary disability of
mental retardation. He was ambulatory, had several physical
anomolies associated with Down’s syndrome, such as cleft palet,
deformities of the digits on his hands and feet, and exhibited no
evidence of speech. Some receptive language was indicated by
his ability to follow simple commands such as “sit down,” *stand
up,” and “‘stop.” Subject 1 displayed several forms of severe self-
injurious behavior that have since caused severe and permanent




124/AZRIN ET AL.

concurrent physical disabilities, nonambulation, low intelligence
level, high aggressiveness. unmanageability, or seizure activity inas-
much as these characteristics often accompany the most severe
cases of self-injury.

Table I lists several of the relevant characteristics of the 9
subjects. Eight were diagnosed as profoundly retarded with Vine-
land Social Age Equivalent scores (Sparrow, Bella, & Cicchetti,
1984) from 1.06 yrs. to 2.6 years, averaging 1.54 years for the 7
subjects for whom test scores were obtained. One subject. Subject
4, was diagnosed as autistic schizophrenic. Six were male: three
were female. All were adults over 20 years of age except for the 13-
year-old autistic girl; the average age was 27 years. All had been
institutionalized for at least 7 years with an average of 15 years,
representing 56% of their life. Four suffered from seizure activity.
Only 1 of the 9 subjects, Subject 4, had expressive language. All
were receiving psychoactive medication, again except for Subject 4
whose parents refused to give permission for its use. All but one
subject had at times some type of protective equipment (i.e.,
helmet and gloves) to reduce the impact of the self-injury. Five
subjects were physically aggressive; 2 others were resistant and
actively noncompliant to staff members’ requests. The form of
self-injury included the more usual forms of slapping or punching
one's head, but also included striking the head against walls and
hard surfaces, gouging one’s eyes or throat, biting one's hands or
arms or shoulders, etc. Tissue damage, deformity, bruises, bleed-
ing, partial blindness, deafness, or swelling were evident for all
subjects. All were ambulatory.

- A brief description follows for each subject:

- Subject-1

Subject 1 was a 33-year-old man diagnosed as profoundly re-
tarded with a Vineland Social Age Equivalent of 1.8 years. He had
been institutionalized for 10 years with a primary disability of
mental retardation. He was ambulatory, had several physical
anomolies associated with Down's syndrome, such as cleft palet,
deformities of the digits on his hands and feet, and exhibited no
evidence of speech. Some receptive language was indicated by
his ability to follow simple commands such as “sit down,” *stand
up,” and *‘stop.” Subject 1 displayed several forms of severe self-
injurious behavior that have since caused severe and permanent




SELF-INJURY/25

nambulation, low intelligence
iility, or seizure activity inas-
! accompany the most severe
vant characteristics of the 9 -
ofoundly retarded with Vine- i d ',—? [ { F !EE; i
(Sparrow, Bella, & Cicchetti, §5(2% [, |5 i85 |53 il 4
\veraging 1.54 years for the 7 £l 2 T :!gs i1 38 R R Y
»btained. One subject. Subject 3 ! i5 |3 !‘ﬁ !‘a 13 HHIEE
*hrenic. Six were male; three 1 g a
years of age except for the 13- g 35 . - g3 §
3¢ was 27 years. All had been 4 e |3: 14813 |3 |3 E‘ il53
i with an average of 15 years, 2 £ L8E [ds il V= = i -
suffered from seizure activity. ] S >
» had expressive language. All ° - ey . il ls |
on, again except for Subject 4 = i35 il§ | 1]5 |5 =2
ission for its use. All but one 2 = —Z
f protective equipment (i.e., < £l s O TN B
mpact of the self-injury. Five 2 20z |35 |5 [: |2 |58 R
. 2 others were resistant and Z : = =
nbers’ requests. The form of S 0 - o : e | « | o« [Se
forms of slapping or punching 8 =] %]t AN NIREINS -
.ng the head against walls and = it .
 throat, biting one’s hands or - "ffa.::: § § (5 = |z s |§ [£ [§ |52
ige, deformity, bruises, bleed- S —t— LS 1 [ 12 L.
swelling were evident for all = "’iq « R i |s 9 [ o PR
=2 O E I S (L U =
o fog| n = 5 n So
ich subject: = 7 o A g (2 | & 2 | 5 S
3 "Uq‘ ] ~ w L t= o 2 by a hn
= "«,,. =~ = = =
b} ¥ . - - “ “ = i - ~
3 , - = - = = - - ™ ;
[77] z LA 0 = & 1 i 8, = L 3o, !
n diagnosed as profoundly re- S \;, 7 ; P 53 |
quivalent of 1.8 years. He had z 0y e N N RN DI N T P P
» with a primary disability of 5 L . L [ I+ A [
ulatory, had several physical
syndrome, such as cleft palet,
ids and feet, and exhibited no
¢ language was indicated by
1ds such as “sit down,” “stand
d several forms of severe self-
caused severe and permanent




126/AZRIN ET AL.

damage to his ears and hands. He forcefully and repeatedly struck
his ears with his closed firsts. The flurry of responses involved the
use of either hand or both hands striking both his ears at the same
time. At times the behavior was so severe that bleeding would
occur from both his ears and from his knuckles. These episodes
were usually in response to demands being placed on him, and
required medical attention due to the tissue damage. Even when
left alone, the behavior was still evident, but in a less intense man-
ner. The intensity even during this situation was great enough that
every hand-ear contact could be heard across the cottage day-
room. Other forms of self-injury that occurred less frequently
included head banging either on a table while seated, or against the
wall. This usually took place if the subject was frustrated, or if
self-injury was blocked by the trainer.

Subject 2

Subject 2 was a 29-year-old man diagnosed as profoundly re-
tarded with a Vineland Social Age Equivalent of 1.2 years. He had
been institutionalized for 17 years with a primary diagnosis of
mental retardation. Subject 2 was ambulatory, had no physical
disabilities, and displayed no evidence of speech. He possessed
minimal receptive language abilities, as evidenced by his respond-
ing to simple commands. He exhibited several forms of self-injury
that included faceslapping with an open or closed fist, chinbang-
ing, throat and eye gouging, self-pinching, arm and hand biting,
and elbow banging. Evidence of tissue damage was visible by scar
tissue and sores present around the forehead, cheeks, chin, hands,
amms, and elbows. The behavior would occur in a flurry involving
all the above stated forms of behavior being exhibited in a varied
sequence. Self-injury seemed to be a means of obtaining attention
from staff and visitors. Although the behavior sometimes occurred
when no staff member was present, usually he did so when one
was present. Further, it was observed that eye contact was made
by him just prior to and during his exhibiting major episodes of
self-injury as if to assure that his self-injury would be observed. At
times the intensity was so severe, that the behavior could be heard
across the cottage in which he resided.
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Subject 3

Subje_ct 3 Was a 26-year-old man diagnosed as profoundly re-
tardecl_ wl_th 2 VmFland Social Age Equivalent of 2.6 years. He had

hand: earbanging3 headbangir_zg. and chinbanging. His hand would

€ars or cheeks. He would resist attempts to block the self-injurious
response. During these episodes, the response could be heard
clearly across the cottage dayroom. Medical attention was required
almost on a daily basis due to the intensity of the behavior.

Subject 4

exhibited several forms of self-injury which included headbanging
of the forehead with his fists, knee, or any hard object (i.e., table,
wall, etc), and hand biting. Evidence of tissue damage was most
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apparent by two large hematoma and callous tissue which pro-
trude approximately three to four inches from the forehead. These
protusions often would bleed and require medical attention. Both
hands had become deformed and evidenced large callouses limiting
the normal use of his hands. He was extremely noncompliant. This
was evidenced by his stiffening his body like a board, and attempt
to slide from his chair during training in order to avoid interaction,
He appeared to dislike physical interaction by the trainer as indi-
cated by a noted increase in self-injurious behavior immediately
upon being touched or stroked during intended tactile reinforce-
ment from the trainer. The self-injurious behavior would often
occur in a flurry, continuing until a staff member intervened. The
self-injury was observed to occur even during meal times.

Subject §

Subject 5 was a 35-year-old woman diagnosed as profoundly
retarded with a Vineland Social Age Equivalent of 1.1 years. She
had been institutionalized for 16 years with a primary disability
of mental retardation associated with Down’s syndrome. Subject §
was ambulatory, diagnosed as having fibrosis of the left lung, had
chronic nasal congestion, and gave no evidence of speech. Her
receptive language was limited to only several commands such as,
“no” and “sit down.” She exhibited one primary form of self-
injury that consisted of her hitting either cheek just below the
eyes with her closed hands. Tissue damage was evidenced by the
reddened, cailous skin around the cheek and callous scar tissue
around her hands. Multiple self-injurious responses would occur
as a means of avoiding staff intervention, or when placed in
demand situations such as programmatic training. Self-injury also
would occur as a response to frustration, such as a delay in the
delivery of lunch. It appeared that though she avoided staff inter-
action, she found tactile contact reinforcing. She would attempt
to hold the hands of the trainer and visitors upon their entering
the cottage. Yet, even at these times, her other hand would re-
peatedly strike her face.

Subject 6

Subject -6 was a 28-year-old woman diagnosed as profoundly
retarded with a Vineland Social Age Equivalent of 1.3 years. She
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staff attention; yet, the behavior also occurred during regular
sleeping hours when alone. The subject posed a severe manage.
ment problem as well, due to his size and strength. and highly
aggressive and destructive behavior. Subject 7 would strike staff
and overturn furniture during training sessions, often requiring
assistance from other staff members.

Subject 8

Subject 8 was a 21-year-old male diagnosed as profoundly re
tarded, but he exhibited many autistic-like behaviors such a5
echolalia, lack of eye contact, and repetitious self—stimuiatow
behaviors. A Vineland Social Age Equivalent score was not ob.
tained since his continuing and severe aggression effectively pre.
cluded meaningful appraisal of positive abilities. He had been instj.
tionalized for 16 years with a primary diagnosis of mental retarda
tion. Subject 8 was ambulatory, had no physical disabilities, ang
displayed no true speech. He did at times make sounds that some
what approximated words, but mostly consisted of groans, grunts,
and screams. Receptive language appeared excellent. He respondeqd
to most commands, including some complex directions such as
“Go and throw the garbage into the dumpster.” He exhibited sev
eral forms of self-injury that included: headbanging with his fist
or against any hard object, earbanging, faceslapping, elbow bang
ing on any hard object, and handbiting. A less frequent form of
self-injury that was observed was rectal digging, that caused
intestinal bleeding. Tissue damage was evident, with scar tissue
around the ears, head, facial area, elbows, and hands. The self-
injury would frequently occur in a flurry, continuing until phys:
cally controlled. The intensity of the response was such that each
headbanging episode against the wall usually resulted in a holeor
cracked plasterin the wall. The elbow banging against the table was
also forceful that at times it resulted in the table splitting and
requiring replacement. The behavior would often occur as a re
sponse to frustration or as a means of obtaining attention from
staff. In addition to the self-injury, he was aggressive and a manr
agement problem, especially because of his large size and strength.
As a result of his aggression, staff members often received injuries.
During his aggressive or destructive episodes, often as many 2
five staff members and security officers were required in orderto
gain control. Often these episodes, as well as those involving self-
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stafflattention; yet, the behavior also occurred during regula
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injury, would occur for no apparent reason. These episodes usually
resulted in the administration of sedation.

Subject 9

Subject 9 was a 13-year-old girl diagnosed as autistic. She had
been institutionalized for 7 years. She was ambulatory and had no
physical disabilities. She was able to engage in simple conversa-
tions, which often consisted of repeating the same statement or
request. She often cursed for no apparent reason both when alone
or in the presence of staff, Subject 9 was able to express herself
freely, and would often express her fear of hearing voices, usually
“the devil” telling her to hit herself, perhaps because of her exper-
ience with exorcists who had recently been enlisted to cure her.
She responded to most commands or dialogues. She could respond
in either English or French which were the languages spoken at
home as a child. She exhibited a bewildering variety of forms of
self-injury which consisted of her banging her head against a wall,
table, any hard object, even striking herself with her knee, and
most often her fists. Usually, no more than a few seconds elapsed
between the blows. The severity of the behavior required a helmet
being worn 24 hours a day, as well as remaining in four-points
restraint in bed. Evidence of tissue damage consisted of a disfig- -
ured nose that was repeatedly broken, scar tissue covering most
of her forehead, and scar tissue on both hands. In addition to the
severe self-injurious behavior, Subject 9 presented a severe manage-
ment problem. She was extremely aggressive and destructive, often
physically attacking staff violently. This aggression consisted of
kicking, scratching, biting, pinching, punching, and banging her
head against the heads of staff,

The self-injurious response appeared to be maintained by staff
attention; yet it also appeared to occur as a reaction to frustration
Or as a means of escape from demand situations when she was
given instructions. Tactile contact appeared to be highly reinforc-
ing, especially hugs and holding her hands which she requested
frequently, perhaps because of her history of being placed in
restraints,

RECORDING

An observer recorded on a prepared recording sheet whether
the self-injurious behavior occurred during consecutive 15-second
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intervals, indicating for each interval whether self-injury occurred
but not the number of responses. This partial interval recording
was more meaningful than a frequency count inasmuch as the
responses were often at such a high rate as to making counting
impossible. Observer reliability was ascertained for every recording
session during the experimental phase by two observers. The reli-
ability during this phase averaged 92%. During the maintenance
phase, the reliability averaged 89%, using the trainers and the

institutional employees. Reliability was obtained on at least 209
of the observational intervals.

EXPERIMENTAL SETTING-PROCEDURAL
COMPARISON PHASE

The procedural comparison study was the first phase of this
study and took place in a classroom-type setting. It involves the
subjects manipulating various teaching materials such as puzzles,
blocks, and objects, while seated behing a large table. This situa-
tion was identical to that of the class situation that all residents
attended on a regularly scheduled basis; the difference being that
here the subject was not in the company of his peers and had
one-to-one attention by the trainer. These sessions were approx-
imately two to three hours in duration and occurred in the mom-
ing and the afternoon. The situation was structured so as to pro-
vide maximum control. The table was large and heavy and there-
fore not easily overturned or moved. The chair had firm armrests
and was positioned close to the table so as to make unauthorized
exit from the chair more difficult. The trainer stood behind and
slightly to the side of the seated subject, thus minimizing possible
attacks by the subject, and allowing easier blocking of self-injury
and prevention of unauthorized departure.

Baseline or Instructional Prompting

The baseline-instructional prompting procedure involved no
general interaction by the trainer, with the exception of a brief
verbal prompt or command given to the subject to interact with
the training materials or to return to the seat at the table if he/she
had left the table. These prompts were given at one'minute inter-
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here the subject was not in the company of his peers and had
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vide maximum control, The table was large and heavy and there-
fore not easily overturned or moved. The chair had firm armrests
and was positioned close to the table so as to make unauthorized
exit from the chair more difficult. The trainer stood behind and
slightly to the side of the seated subject, thus minimizing possible
attacks by the subject, and allowing easier blocking of self-injury
and prevention of unauthorized departure.

Baseline or Instructional Prompting

The baseline-instructional prompting procedure involved no
general interaction by the trainer, with the exception of a brief
verbal prompt or command given to the subject to interact with
the training materials or to return to the seat at the table if he/she
had left the table. These prompts were given at one minute inter-
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vals. No reinforcement Was given nor any reprimand or interrup-
tion of self-injury, only the verbal prompt every 1 minute,

Social Extinction

| The Social Extinction procedure involved no interaction with
. | t}}e subject by the trainer except for momentary blocking (suffi-
th cient to protect him/her) if the intensity or frequency of self.
Mz injury endangered the individual. No interaction or prompts were
given to perform the table-top tasks. The only form of interaction

Wwas that of guiding the subject back to the chair, if he/she had left
it,

|
!
§
! Differential Reinforcement of the Absence
¢ s of Self-Injury (DRO)

The DRO procedure provided reinforcement to the subject fol-
lowing periods, the DRO interval, in which there was no exhibi
tion of self-injurious behavior. The DRO interval at the start of
this procedure was determined as one-half of the average duration
between self-injurious Tesponses as previously determined during
3 the baseline recording, Reinforcement was delivered at the end of
the DRO interval if no self-injury occurred. If self-injury did
occur, the interval was restarted. When reinforcement was received
) for five consecutive intervals (no self-injury for five intervals, the
s DRO interval was doubled. Further doublings occurred whenever
five additional consecutive intervals elapsed without self-injury to
d a maximum of five minutes. If the subject failed to receive a single
Ie reinforcement for a duration equal to five times the DRO interval,
the DRO interval was halved. The minimum DRO interval was five
seconds. The subject was given the opportunity to interact with
training materials, but the delivery of reinforcement was contin-
gent only on the absence of the self-injurious response. Upon the
delivery of reinforcement, the trainer stated, “Good, you did not
hit yourself, here is ‘reinforcer name’,”

- 0

%f Differential Reinforcement of Incompatible Behavior {DRI)

| The DRI Procedure provided the reinforcement and prompt-
t ing of positive behaviors that were incompatible with self-injury,
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in addition to requiring the absence of the self-injurious behavior.
Otherwise the procedure was the same as the DRO. The subject
was verbally prompted or physically guided, when necessary, to
engage in table-top activities. When the specified DRI interval had
elapsed without self-injury, reinforcement was delivered immedi-
ately upon the occurrence of the incompatible behavior, while
stating, “Good, ‘behavior’, and you didn’t hit yourself.” The in-
compatible responses were individualized according to the capabil-
ities of each of the subjects. Examples of these positive responses
included: playing with games, toys, puzzles, and blocks while
seated; subsequently, skills such as dressing, feeding, tidying the
room, setting the table, etc. might be used if the level of self-injury
and behavioral manageability permitted. [
As in the DRO procedure, the initial DRI interval duration was |
determined by taking one-half of the average interval of time be-
tween self-injurious responses. Similarly, following five consecu-
tive intervals without self-injury, in which the subject received
reinforcement, the DRI interval was doubled and continued to be
doubled as long as the subject completed five consecutive intervals
with reinforcement. When the subject engaged in any self-injurious
behavior, the DRI interval was reset, requiring the subject to
refrain from the self-injury for an entire additional DRI interval in
order to receive reinforcement. In the event the subject failed to
receive a single reinforcement for a duration equal to five consecu-
tive intervals, the DRI interval was halved until the subject earned
a reinforcer

Interruption Procedure ( Int)

The Interruption Procedure was identical to the Social Extinc-
tion Procedure, except that self-injury resulted in an interruption
of activity. In this procedure, the trainer immediately blocked the
self-injurious behavior and using manual guidance, guided both
of the subject’s hands downward to, or near, the lap, where they
remained for two minutes. The trainer minimized the physical
contact with the subject so as to reduce the likelihood of tactile
reinforcement. Guidance was gradually faded as the subject
demonstrated the ability to maintain their hands on or near |
their lap. The trainer “shadowed” the subject’s hands once they
were on the lap, lightly touching them only if the subject at-
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refrain from the self-injury for an entire additional DRI interval in
order to receive reinforcement. In the event the subject failed to
receive a single reinforcement for a duration equal to five consecu-
tive intervals, the DRI interval was halved until the subject earned
a reinforcer

Interruption Procedure (Int)

The Interruption Procedure was identical to the Social Extinc-
tion Procedure, except that self-injury resulted in an interruption
of activity. In this procedure, the trainer immediately blocked the
self-injurious behavior and using manual guidance, guided both
of the subject’s hands downward to, or near, the lap, where they
remained for two minutes. The trainer minimized the physical
contact with the subject so as to reduce the likelihood of tactile
reinforcement. Guidance was gradually faded as the subject
demonstrated the ability to maintain their hands on or near
their lap. The trainer “‘shadowed” the subject’s hands once they
were on the lap, lightly touching them only if the subject at-
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tempted to raise them. During this procedure the trainer remained
behind the subject who of course was seated at the table, At the
moment of self-injury, the trainer stated in a loud, firm voice,
“Stop, you hit yourself: put your hands down” then proceeded to
quickly guide the hands downward to the lap and maintain them
there for the two minutes with no further comment. Any attempts
at further self-injury during the two-minute period were blocked,
still with-no comment by the trainer. If the subject was not calm
at the end of the two-minute interval or attempts of self-injury
were being made, the trainer extended the two-minute duration,
waiting for five seconds of calm before terminating the interrup-

activities. The subject was to be left to himself as long as no self-
injurious behavior was exhibited. No prompting was given to play
Or engage in any other activities.

Differential Reinforcement of Incompatible Behavior
plus Interruption Procedure (DRI +1)

The DRI+I Procedure was a combination of the DRI and In-
terruption Procedure. Each self-injurious response was immediate-
ly blocked by the trainer and both the subject’s hands manually
guided down towards the lap. Also, at this moment, the subject
was instructed not to self-injure and to put his/her hands down.
No other verbal interaction took place for the remainder of the
two-minute interval just as had been described above for the Inter-
ruption Procedure. Upon completion of the two-minute interrup-
tion period, the subject was guided back to the assigned task,
previously engaged in prior to the interruption, and reinforced
according to the DRI schedule of reinforcement using the same
procedure described above in which the subject was reinforced for
incompabible behaviors,

DRI + I during Generalization

During the generalization phase of the study, the DRI plus
Interruption procedure was implemented by the regular cottage
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employees and teachers in a less structured and more occasional
manner inasmuch as they were engaged in other duties with other
residents/students. Although they were instructed to reinforce
frequently and to interrupt all self-injurious episodes, in practice
they did so only as their time, proximity to the subject, and motiva-
tion permitted. This occasional use of the DRI and Interruption
procedure in the ward and class situation was anticipated but was
expected to be sufficient if the self-injury had been first reduced
to a zero or near-zero level by the project trainer in those situa-
tions. When applied by the regular employees, the DRI interval
was not systematically increased or decreased as described above
for the structured procedural comparison phase. Rather, the
employee/teacher occasionally praised and/or stroked the subject
for some positive behaviors such as sitting quietly, keeping the
hands on one’s lap, being well dressed or groomed, toileting, walk-
ing, responding to a request, eating property, etc. When self-injury
was observed, the staff member implemented the Interruption
Procedure as had been described, except that the subject was first
seated in any nearby chair if the self-injury occurred while stand-
ing.
Reinforcers consisted of (1) descriptive praise (i.e., “Good,
you put the peg in the pegboard, and you didn’t hit yourself”).
(2) tactile reinforcement (strokes to the back), plus (3) snack
items (raisins, cereal, candy, drinks, cookies). Reinforcers were
empirically determined for each subject and were varied somewhat
in order to prevent satiation. However, all three types of reinforc-
ers were given concurrently when scheduled, during the DRO,
DRI,.and DRI plus Interruption Procedures.

Subjects’ Safety

Because of the severity of the self-injury, the safety of the sub-
jects was paramount. Medical treatment was obtained whenever
physical injury resulted. Also, the 10 hours scheduled for a spe-
cific training procedure were immediately foreshortened if the
responses threatened the safety of the subject. The procedure
would then be attempted again at a later time, but again immedi-
ately stopped if the subjects safety seemed at issue. At the start
of the study some subjects wore gloves or a helmet. Since these
protective items precluded a true picture of unconstrained self-
injury, they were removed during the training procedure. Here
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again, the safety of the subjects dictated that the protective items

a major problem since the interruption component inherently pre-
1 vented damage, During the other procedures, the trainer momen-
tarily blocked a movement that appeared likely to cause severe
damage. If such actions persisted, of course, the procedure was
terminated as noted above and the subject returned to the protec-

tive restraints or situation in which severe self-injury did not
occur.

RESULTS

Figure 1 shows the overall treatment effectiveness for 11 sup-
Jjects; nine of them were in the present study and the two addi-
tional subjects (Subjects 10 and 11) were included from the previ-
ous study using the same procedural design (Azrin et al., 1982),
The data are expressed as the mean percent of intervals with self-
injury during each of the six procedures. The mean percent of
intervals with self-injury was 57.2% during the Social Extinction
Condition, 54.8%, during Baseline Instructional Promptings,
33.7% during DRO, 27.9% during DRI, 24.9% during the Interrup-
tion Procedure. The combination procedure of the DRI plus In-
terruption resulted in a mean of 5.9%. These results showed that
overall, the DR] + I Procedure was the most effective, the Social
Extinction and Baseline Prompting were the least effective, and
the DRI and DRO were intermediate and fairly equivalent, where-
as the Interruption Procedure was more effective than the DRI or
the DRO Procedures. The level of self-injury during the most
effective procedure (DRI + I) was about one-tenth of the level dur-
ing the least effective procedure (Social Extinction) (i.e., 5.9 vs.
57.2%.)

Table II shows the within subjects effect of the six procedures,
The table presents the level of self-injury of each of the six proce-
dures for each subject. Again the data are expressed as the mean
percent of interval in which self-injury was exhibited. It can be
seen that the most effective procedure was the DRI plus Interrup-
tion Procedure for 8 of the 11 subjects, social extinction for 2
subjects (Subjects 1 and 3) out of the 11, and DRO for | subject
(Subject 9) out of the 11. For the three subjects for whom the
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Fig. 1. The mean percentage of observation intervals in which self-injury
occurred during 6 procedures, averaging for 11 Subjects. DRO indicates dif-
ferential reinforcement for the absence of self-injury, DRI indicates differen-
tial reinforcement for the incompatible responses, DRI + Int. indicates the
combination of the DRI and the Interruption Procedure.

DRI + I was not the most effective, it was the next most effective,
and was within four percentage points of the most effective pro-
cedure, making the difference relatively negligible. Social Extinc-
tion was the least effective, or next to least effective, for 9 of the
11 subjects (Subjects 2, 4, 5, 6, 7, 8, 9, 10, & 11). Similarly, In-
structional Prompting was the least, or next to least, effective for
10 of the 11 subjects (Subjects 1, 2,4, 5,6, 7, 8,9, 10, & 11).
Figure 2 shows the results in the cottage situation during the
generalization phase of the study for the DRI + I procedure after
the treatment comparison phase had been completed in the class
situation. The results are presented for eight subjects inasmuch as
the procedure for Subject 9 did not include this phase in a com-
parable manner as was also the case for Subjects 10 and 11 for the
previous study. It can be seen that the mean percent of intervals
with self-injury decreased from a mean baseline level of 62% to a
mean percent of 10.7%, on the first day of training which is a
mean percent reduction of over 83%. Self-injury decreased further
on consecutive days during the first 7 days to a level of 2.5% on
the seventh day, constituting a mean reduction of 96% from the
baseline level. During this time the assigned trainer was instructing
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and was within four percentage points of the most effective pro-
cedure, making the difference relatively negligible. Social Extinc-
tion was the least effective, or next to least effective, for 9 of the
11 subjects (Subjects 2, 4, 5. 6, 7, 8, 9, 10, & 11). Similarly, In-
structional Prompting was the least, or next to least, effective for
10 of the 11 subjects (Subjects 1, 2,4, 5,6,7,8,9,10, & I 1).
Figure 2 shows the results in the cottage situation during the
generalization phase of the study for the DRI + I procedure after
the treatment comparison phase had been completed in the class
situation. The results are presented for eight subjects inasmuch as
the procedure for Subject 9 did not include this phase in a com-
parable manner as was also the case for Subjects 10 and 11 for the
previous study. It can be seen that the mean percent of intervals
with self-injury decreased from a mean baseline level of 62% toa
mean percent of 10.7%, on the first day of training which is a
mean percent reduction of over 83%. Self-injury decreased further
on consecutive days during the first 7 days to a level of 2.5% on
the seventh day, constituting a mean reduction of 96% from the
baseline level. During this time the assigned trainer was instructing
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Table II. Within-subject Comparative Procedure Effectiveness. The
M_ean Percentage of Intervals with Self-injury Is Shown for Each of the
Six Procedures for Each of the 11 Subjects.

55 61.7 52.6 13.2 bz.0 20.9 11.5
s€ 5.8 29.6 16.2 16.2 11.7 6.1
37 100.0 100.0 co.o 85.0 50.0 6.5
59 53.0 30.0 23.0 11.d 1.0 k.5
L) 100.0 100.0 0.0 12.0 100.0 3.0

the cottage staff members to implement the procedure. After the
first month, the procedures were implemented entirely by the
regular staff members as part of the general supervision of all
residents. The level of self-injury remained at a level below 10%
during. the 48-month period. The data were available and pre-
sented for all 8 subjects, for the first 11 months, 7 subjects for 30
months, 5 subjects for 36 months, 4 subjects for 42 months, and
2 subjects for 48 months.

Figure 3 is included for one sample subject (Subject 7) to illus-
trate the time course of the changes in the two phases of the
study. The datain the upper part of the figure were obtained in the
classroom-like setting for the procedural comparison phase, where-
as the data in the lower part of the figure are for the cottage situa-
tion generalization phase. It can be seen that the baseline level of
self-injury in the untreated cottage situation (lower part of the
figure) remained at a high level excezding 65% and did not co-vary
systematically with the level produced by the training procedures
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part of the figure presents the data from the cottage situation. The upper and lower right part of the figure presents the data
during the generalization phase of the study,
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at the same time in the experimental setting in the individualized
class-like setting (upper left part of figure). It can also be seen that
self-injury decreased to a near-zero level when the DRI + | was
permanently implemented, both in the cottage setting (lower
right) as well as in' the regular group (upper right). In the cottage
setting a reduction of 96% to a mean percent of 4.3% was ob-
tained during the first month of phasing the subject’s treatment
over to the cottage staff. The self-injury was eliminated after four
months and continued to be absent for the 18-month period.
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Feasibility

The procedures varied in their feasibility of implementation g-
and not all of them could be used for the full 10 hours scheduled
in the procedural comparison phase. The safety of the subjects
required early termination for several subjects of the Social Ex-
tinction, Instructional Prompting, DRO, and DRI Procedures.
Only the Interruption and DRI + | could be used for the full 10
hours. The problem that existed in the four non-interruption pro-
cedures was that no provision existed in those procedures for
preventing, or directly reacting to, severe instances or high fre-
quency of self-injury exhibited by these subjects in contrast to the
two interruption procedures,

. DISCUSSION

The results showed that the Instructional Prompting Procedure
and the Social Extinction Procedure were fairly equivalent (self-
injury in 54% vs, 57%, respectively, of the observation intervals) in
their effect, and were the least effective of the six procedures, The
DRO, DRI, and Interruption Procedures were similarly fairly equi-
valent: self-injury in 34, 28, and 25%, respectively. The DRI plus _
Interruption Procedure was by far the most effective of the six
procedures in reducing self-injury. The mean percent of intervals
with self-injury during this condition was only 6%, which is about
one-tenth of the levels observed during the two least effective pro-
cedures and about one-fifth of the levels observed during the three
intermediate procedures. It appears it is the treatment of choice
of the six procedures.
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55%. A.dding reinforcement for noninjury to the Instructional
Prornptxgg Procedure was the only difference in the DRO proce-

the self-injury s very beneficial, Further, the effects of instruc-
tions, reinforcement for noninjury, reinforcement for positive
behaviors, and interruption of self-injury seem to be additive as
seen by the maximum benefit of the DRI plus Interruption Pro-
cedure that included all of these components,

Ject, as well as for the group average. Social extinction resulted in
less self-injury than any other procedure for two subjects in spite
of being the least effective for the group average; but the proce-
dure is not a realistic treatment since, as used here, it excluded the
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differences, a treatment plan based on the present results would
use the DRI plus Interruption Procedure for all self-injurious
persons; completely ignoring (Social Extinction) or simply giving
instructions to perform positive behaviors (Instructional Prompt-
ing) would not be used for any self-injurious persons.

The existence of the individual differences in the present study
highlights the risk of drawing conclusions as to the general efficacy
of a procedure based on the results with few subjects, especially
inasmuch as almost all self-injury outcome studies have used only
one or two subjects. Social extinction (Lovaas & Simmons, :1969),
DRO (Peterson & Peterson, 1968), and DRI (Tarply & Schroeder,
1979) have each been found effective in such controlled case
studies; yet the present findings are that these three procedures are
not very effective relative to other procedures for most self-
injurious persons.

The choice of a procedure for a given person must also depend
on safety considerations, especially when the nature of the self-
injury is severe as was true for all persons in the present study. Be-
cause of the severity, the DRO, DRI, Social Extinction, and In-
structional Prompting Procedures each could not be used with
some persons for an extended period. Only the two procedures
involving interruption could be used for the scheduled duration
with all persons since self-injury episodes were immediately inter-
rupted. These results suggest that reinforcement or extinction
procedures may require such a long treatment duration with only
a partial immediate reduction that they are not feasible for cases
of very severe self-injurious behavior., In the present study, the
length of treatment required was a factor that would not permit
their extended use, due to the severity of the behavior. The addi-
tion of the interruption procedure serves to reduce the risk to the
subject of serious self-injury during an episode as well as reducing
the frequency of the behavior.

The present findings confirm the findings of previous studies
that a required period of interruption is effective for reducing self-
injury. Though there are several qualitative differences and differ-
ent designations used, the basic concept of response-interruption
and reduced body activity is a common element. Webster and
Azrin (1973) used an extended period of relaxation for one
subject. Azrin, Gottlieb, Hughart, Wesolowski, and Rahn (1975)
held the arms of the person for an extended period upon a self-
injurious response in a “reeducative” procedure. Lancioni, Smeek,
Ceccarani, Capodaglio, and Campanari (1984) using a “‘restraint”
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: .roUId procedure, physilca.lly_he!d down one subject’s hands for 15 sec-
?;n?us onds after a self-mjpr_:ous response. Bepp &.Deitz (1974) reduced
gving aggression and_ self-injury in two subjects using a “time-out” pro-
L mpt- cedure in which one subject was physically restrained for 30
r seconds and a second subject was physically restrained for an un-
qudy specified period of time. Additional researchers have used this
ﬁwcy 1f1tenyptiomimmobﬂhaﬁon in various ways designating it as
';ially ‘coptmgent restraint” (Schroeder et al., 1977), “physical re-
) only straint” (Shapiro, Barrett, & Ollendick, 1980), “‘response suppres-
1969), sion” (Dorsey et al., 1980), “‘response-contingent immobilization”
“d (Luiselli, 1981), and ‘““contingent restraint” (Gaylord et al., 1983).

These investigators have reported substantial results in reducing
the self-injurious behavior of their subjects similar to the reduction
})y the “Interruption” procedure in the present study and its earl-
ler preliminary application (Azrin et al, 1982). In a comparison
study, Gaylord et al. (1983) also found the interruption procedure
more effective than the DRO or DRI

In the generalization phase of the present study the DRI plus
Interruption Procedure was found to be immediately and substan-
tially effective in the everyday cottage and group class situation.
Self-injury was reduced by 83% on the first day and by 96% on
the 7th day. At the end of one month, when the regular cottage
staff and class teachers were implementing the procedure, the
self-injury continued to be reduced by at least 90% and remained
at a greatly reduced level for the duration of the observations,
which was up to 48 months for some of the subjects. These results
indicate that this reinforcement-intefruption procedure is a prac-
ticable method for extended usage.

Some problems in extended use in the cottage/class arose: new
untrained employees were assigned, other duties took precedence,
someé ‘employees were disinterested, the edible snack reinforcers
mysteriously disappeared, complacency occurred when self-injury
was absent for long periods, and normal employee turnover and
other similar problems normally encountered in long-term institu-
tional care. To minimize the effort required, the initial training
was conducted by the project trainer until the self-injury was
absent or near-absent so that little effort would be needed. To
ensure competence of the initial employee/teachers, they assisted
the project trainer in the intensive training. To ensure continued
competence, the project trainer provided “‘in-service” training to
new employees, periodically observed, supervised, and encouraged
the employees/teachers, and provided “booster” sessions when
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_ self-injury reappeared. To facilitate communication, one cottage
employee was designated as the liaison to the project trainer. To
decrease the effort required, the interruption duration was speci-
fied as being the duration required to produce calmness, the use
of snack reinforcers was omitted and the praise and stroking re-
inforcers were to be given at all “natural” moments of proximity
to the subject rather than at specified time periods. The cottage
maintenance procedure appeared to be quite feasible with these
precautions and modifications. The procedure required fewer com-
promises in the regular class situation which was more structured,
had a higher staff/resident ratio, less staff turnover and always in-
volved a professional person—the teacher. The interruption com-
ponent, in particular, seemed reasonable and natural to the em-
ployees in the immediate blocking of a self-injurious action or
episode followed by a calming period while continuing to protect
the person from further self-injury.

The present reinforcement-interruption procedure seems to
have advantages and disadvantages over procedures other than
those evaluated here that have received extensive evaluation. The
Positive Practice Procedure (Azrin et al., 1975) was also found
immediately and substantially effective for a relatively large sam-
ple of severe self-injurious residents, but required an extensive
period of arm exercises that is more intrusive and effortful. Simi-
larly, the Required Relaxation Procedure (Webster & Azrin, 1973)
required an extended period of supervision of the person during
the bed-rest provided after each episode. Pain-shock (Lovaas &
Simmons, 1969) has the apparent advantage of being effective far
more immediately and to a greater extent and does not require
manual contact and restraint. Its principal disadvantage is that it
inflicts physical pain. The present method was developed as a pos-
sible alternative to pain-shock punishment for those situations in
which personal/social/legal constraints preclude use of the pain-
shock method.

INTERRUPTION AS A REINFORCER

A serious concern in the use of the Interruption procedure was
that it would constitute a positive rather than negative conse-
quence for those individuals for whom manual contact, restraint
(see Favell, Mc Gimsey, & Jones, 1978), or attention was a posi-
tive reinforcer. The results showed no such effect that would have
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been evidenced for a given subject by a higher level of self-injury
during the Interruption Procedure relative to the Social Extinction
Procedure. The results showed only two subjects having a higher
level during Interruption, but the difference was less than 4% for

ently prevents continuyed tissue damage, thereby eliminating this
control over the caretaker. Instead, the DRI component of the
procedure enables positive attention to be given at a high rate for
the absence, rather than the presence, of self-injury. Similarly,
the instructional prompts, which are 3 component of the DRI, can
continue to be given by the caretaker and assume reinforcing
properties as the discriminative stimulus for the positive reinforc-
ers in the DRI schedule,

Another likely cause of self-injury may be the elicitation of

aggression, inwardly directed, from either pain or “frustration.”

form of self-stimulation, or as arising from an elevation of the
physiological pain threshold.

Another explanation of self-injury (Azrin et al., 1975) is that
it arises as a form of self-stimulation due to the absence of normal
stimulation from outward-directed sensory and motor activitjes,
The DRI schedule intensively reinforces outward directed behay-
iors and attention and should thereby reduce the need for inward-
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Several of these causes of self-injury Seemed to pe applicabje
to the present Subjects, Ag noted in the Subjects’ description
above, Several of them Seéemed to self-injure to obtain attention,
to di.scourage Caretaker demands, when frustrated, when agitateq

ual, the combined Procedure of DRI and Interruption would pe
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