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This study evaluated the use of protective equipment in treating self-injurious behavior
(SIB) exhibited by three retarded persons. In Experiment 1, the equipment was first
applied continuously during 20-min sessions in individual multiple baseline designs
across settings. Results showed substantial reductions in head hitting, eye gouging, and
hand biting. Brief periods of time-out with the protective equipment were later made
contingent on SIB and combined with a differential reinforcement procedure. Reduced
levels of SIB was maintained with all subjects. Additionally, the amount of time during
which the equipment was applied decreased as the SIB diminished. Experiment 2
evaluated the use of contingent protective equipment (the final condition in Experi-
ment 1) when applied directly in the subjects' living uints during the day. During
Experiment 2, SIB remained at or below the levels found at the termination of Experi-
ment 1. Finally, in an effort to assess the long-term effectiveness of the procedure,
responsibility for implementation was given to the staff who were typically assigned to
provide therapy to the subjects. Follow-up probe observations conducted up to 104
days after termination of the final experimental condition showed continued low levels
of both SIB and equipment usage. Results of these experiments suggest that contingent
protective equipment and differential reinforcement may be effective in reducing chronic
self-injury.
DESCRIPTORS: retardation, self-injurious behavior, protective equipment, restraint,

time-out

The reduction and maintenance of self-injuri-
ous behavior present major problems, both in
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school district. We thank Robert Crow for his con-
tinued administrative support, Marilyn Bezeredy, Steve
Coleman, and Thomas Pritzel for their assistance in
conducting the study, and Arthur Snapper, Paul
Weiner, and Wayne Fuqua for their assistance in pre-
paring an earlier dissertation version of the manu-
script. Reprints may be obtained from either Michael
F. Dorsey, Temple University, Woodhaven Program,
2900 Southampton Road, Philadelphia, Pennsylvania
19154; or Brian A. Iwata, Division of Behavioral
Psychology, The John F. Kennedy Institute, 707
North Broadway, Baltimore, Maryland 21205.

terms of habilitative programming as well as
protecting individuals from self-inflicted harm.
The use of mechanical restraint devices has be-
come the most prevalent method of control and
protection of self-injurious persons clients
(Schroeder, Note 1). Unfortunately, many forms
of restraint have been noted to cause long-term
negative side effects such as demineralization of
bones, shortening of tendons, and arrested motor
development, secondary to disuse of the re-
strained individual's limbs (Lovaas & Simmons,
1969). The restraint of physical movement may
also interfere with other client training goals
(Rojahn, Schroeder, & Mulick, 1980). Problems
such as these have become the basis for a num-
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ber of legal and regulatory controls limiting the
use of restraint (Joint Commission on Accredi-
tation of Hospitals, 1975).

Despite the attention paid to restraint devices
in applied settings, research regarding their use
in programs designed to eliminate self-injury has
been relatively limited. A review of this litera-
ture suggests a variety of therapeutic uses for
restraint, including applications as consequence
(Favell, McGimsey, & Jones, 1978; Favell, Mc-
Gimsey, Jones, & Cannon, 1981; Hamilton,
Stephens, & Allen, 1967; Rapoff, Altman, &
Christophersen, 1980) as well as antecedent
events (Parrish, Aguerrevere, Dorsey, & Iwata,
1980; Rojahn, Mulick, McCoy, & Schroeder,
1978), and both as punishing (Hamilton et al.,
1967; Rapoff et al., 1980) as well as reinforcing
stimuli (Favell et al., 1978, 1981). Hamilton
et al. (1967) reported the use of a time-out pro-
cedure involving a padded restraint chair for
periods ranging from 30 min to 2 hrs, with five
individuals who engaged in self-injurious and
aggressive behaviors. Rapoff et al. (1980) pre-
sented a case study of a 7-yr-old blind child who
engaged in self hitting. A 30-sec period of physi-
cal restraint was used successfully in the elimina-
tion of her self-injury. Favell et al. (1978), on
the other hand, described the successful use of
restraint, contingent upon the absence of self-
injury, for three profoundly retarded persons.
Because their results suggested that restraint
functioned as a reinforcer, Favell et al. (1981)
conducted a subsequent experiment in which

contingent restraint was found to increase ap-
propriate toy play.
Two studies have examined the antecedent

effects of restraint upon self-injury. Rojahn et al.

(1978) reported the successful use of adaptive
jackets with large pockets, designed to allow

appropriate "self-restraint," in the reduction of

self-injury. Parrish et al. (1980) investigated the

effects of a padded football helmet on rates of

head hitting in a profoundly retarded client.

During a series of brief reversal periods, an aver-

age of 60 responses per min occurred during

non-helmet periods as compared with 5 re-

sponses per min during periods with the helmet
on.

The results of the Parrish et al. (1980) study
lend some support to the position that many
forms of behavior, which appear to provide no
external consequence, may be maintained by
their sensory-stimulating properties (Carr,
1977). Research by Rincover, Cook, Peoples,
and Packard (1979) and Rincover (1978) with
children exhibiting self-stimulatory behavior
suggests that an apparatus designed to attenuate
or mask sensory stimulation derived from a spe-
cific response may create an extinction effect,
causing a reduction in retarded children's self-
stimulatory behavior. This analysis seemingly
may be applied to self-injury. Clearly, many
forms of self-injury are topographically similar
to self-stimulatory behavior, and may occur in
the absence of identifiable reinforcement contin-
gencies. For example, in assessing the differential
effects of environment on the self-injurious be-
havior of nine subjects, Iwata, Dorsey, Slifer,
Bauman, and Richman (1982) found that four
exhibited higher levels of self-injury in a situ-
ation where opportunities for social stimulation
and reinforcement were absent, and external
sources of physical stimulation were minimized
(i.e., toys and other manipulable items were un-

available). The major difference between self-
injury and self-stimulatory behavior is that the
immediate or long-term effect of self-injury is

some form of physical trauma. Thus, a procedure
that either attenuates or masks the self-stimula-
tory components of self-injury and, at the same
time, protects the client from the deleterious re-

sults of the behavior, might prove to be both
clinically effective and medically safe.

The initial focus of the present research was

to extend previous work by Dorsey, Iwata, Ong,
and McSween (1980), in assessing the effects of a

punishing stimulus-a water mist applied to the
face-across time and settings. This procedure
was found ineffective in reducing self-injury dur-
ing the initial stages of treatment with one sub-
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ject. Rather than using more intrusive measures

(e.g., electric shock), the purpose of the research
was altered to evaluate the effects of equipment
designed to protect the individual from self-in-
flicted harm, and potentially attenuate the sen-

sory stimulation which occurred as a result of the

self-injurious behaviors. Additionally, the study
investigated the maintenance of reduced levels

of self-injury via the use of response-contingent
application of the apparatus combined with a

differential reinforcement procedure.

EXPERIMENT 1

METHOD

Participans

Three retarded clients of a state residential
facility participated in this study. Selection was

based upon a display of a high rate of behaviors
considered to be self-injurious. Each resident was
considered to be a chronic self-abuser whose be-
havior resulted in some form of tissue damage.
Previous unsuccessful attempts at eliminating
these behaviors included differential reinforce-
ment, overcorrection, restraint, time-out, and
various drugs.
Ron was a 16-yr-old male, institutionalized

since the age of 2. His primary diagnosis was

profound mental retardation due to encephalo-
pathy, secondary to a prenatal injury that caused
anoxia. He had impaired hearing and vision and
was nonambulatory. His medical records indi-
cated a history and variety of SIBs, with head
hitting and hand biting being predominant.
Physical damage, consisting of scalp nodules (i.e.,
subdural hematomas) and abrasions of the skin
resulted from his SIB.

Margie was a 16-yr-old female, institutional-
ized since the age of 6. Her primary diagnosis
was severe mental retardation of undetermined
causes, combined with congenital glaucoma. She
was ambulatory and seemed to have normal
hearing. Medical records indicated a long history
of self-injurious behaviors, including inserting
her fingers into her eye sockets, hand biting, and

head hitting. Superficial cuts, callouses, and scar

tissue resulted from the hand biting behavior
while reddened areas and scar tissue around her
face and eyes occurred as a result of the other
behaviors.

James was a 14-yr-old male, institutionalized
since the age of 4. His primary diagnosis was
severe mental retardation secondary to rubella

during pregnancy, combined with a severe loss
of vision. He was ambulatory and had a hearing
impairment. His target behavior was eye goug-
ing-inserting his index finger into the eye
socket between the eye ball and eye lid to ap-
proximately the second knuckle. This resulted
in swelling to both the eyeball and the tissue
within the eye socket. Medical records indicated
that James had fractured a cataract as a result
of this behavior.

Setting

Two daily sessions were conducted individu-
ally with each client. Afternoon sessions were
held in the day area of the institution's living
unit, while morning sessions were conducted in
the day area for Ron and James, and in a special
education classroom at a local public school for
Margie. The day areas measured approximately
5.8 X 5.8 m, and were used as activity areas in
which residents spent time while not engaged
in other structured activities. Sessions were con-
ducted by both institution psychology staff and
paraprofessionals hired through the Comprehen-
sive Employment and Training Act (CETA)
program. Immediate supervision was provided
by the first author.

Observation

Response definitions were as follows:

1. Head hitting. Striking the head with any
portion of the hand, or (during treatment ses-
sions) contact of a glove with the helmet (Ron
and Margie).

2. Hand Biting. Insertion of the hand into the
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mouth, or (during treatment sessions) contact of
a glove with the face mask (Ron and Margie).

3. Eye Gouging. Contact of the fingers with
the skin within the orbit of the eye, or insertion
of the fingers into the eye socket; or (during
treatment sessions) contact of a glove with the
face mask (Margie and James).

4. Toy Play. Physical contact with available
toys in which a toy was elevated manually from
the floor or table by the participant a minimum
of 1 in (Ron).

Occurrences of these behaviors and the use of
protective equipment were recorded during non-
continuous intervals in which the observer re-
corded the behavior for five consecutive 10-sec
intervals and rested during the sixth, using a par-
tial interval observation procedure (Powell,
Martindale, & Kulp, 1975). A cassette tape con-
taining prerecorded prompts was used to indicate
the beginning of each interval. The percentage
of intervals during which the target responses
and/or use of the equipment occurred was ob-
tained by dividing the positively scored intervals
by the total number of intervals and multiplying
by 100. All sessions were of a constant 20-min
length for each participant.

Observations were conducted by the trainer
assigned to the session. Observers were trained
through instructions and modeling, and each
achieved a minimum criterion of 90% reliability
with the first author prior to formal data col-
lection.

Reliability
Interobserver agreement on the target behav-

iors and protective equipment usage was assessed
during 23% of the total sessions, distributed
across all participants and conditions. During
sessions in which reliability was assessed, data
were collected by both the trainer assigned to

that session and an independent observer. Agree-
ment percentages were calculated on an interval

by interval basis by dividing the number of
agreements on the occurrence or nonoccurrence

of the behavior and/or equipment usage by the

number of agreements plus disagreements and
multiplying by 100. Scores ranged from 87%
to 100% (mean = 90%) for agreements of oc-
currence and 80% to 100% (mean = 95%)
for agreements of nonoccurrence for Margie;
68% to 100% (mean = 91%) for agreements
of occurrence and 33% to 100% (mean =
97%) for agreements of nonoccurrence for Ron;
and 88% to 100% (mean = 99%) for agree-
ments of occurrence and 66% to 100% (mean
= 99%) for agreements of nonoccurrence for
James. Lower occurrence agreement scores were
obtained during sessions in which relatively few
occurrences of the target behaviors were re-

corded (e.g., 68% occurrence reliability for Ron
in session 61 [unit] with SIB = 28%).

Procedure

Baseline. Target behaviors were observed and
recorded during individual sessions for each par-
ticipant. No contingencies were applied to the
target responses. Clients were not involved in
educational or recreational activities at this time,
with the exception of Margie during school ses-
sions, and the observers did not interact with the
clients. Margie's teacher was instructed to treat
her as she had in the past relative to the target
behaviors, as well as all academic tasks.

Reinforced toy play plus verbal reprimand.
Four to five toys, selected from those available
on the clients' living units, were placed within
reach of each participant during this condition.
Social praise and edibles (e.g., cookies, M&Ms)
were provided on a 30-sec schedule contingent
upon toy play, and the absence of SIB. Each oc-
currence of self-injurious behavior was followed
by a verbal "no" from the trainer in a forceful
but normal speaking voice (American Sign Lan-
guage was used with James).

Reinforced toy play plus verbal reprimand
plus mist. Social and edible reinforcement were
provided contingent on contact with toys in a
manner identical to that described previously.
In addition, the verbal reprimand provided in
the previous condition was paired with a fine
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mist of water directed toward the client's face
contingent upon the occurrence of a target SIB.
The mist was delivered from a standard plant
sprayer and the method of application was iden-
tical to that described by Dorsey et al. (1980).

Continuous protective equipment. At the be-
ginning of each session, an apparatus was placed
on the client designed to prevent injury and pos-
sibly attenuate the tactile stimulation received as
a result of the SIB. Due to the topographical sim-
ilarities of the behaviors, a combination of foam-
padded gloves and a football helmet lined with
additional foam padding was used for all partici-
pants. The equipment did not fully prevent par-
ticipants from engaging in the target responses,
but did prevent injury from resulting. For exam-
ple, Ron could continue to engage in a head hit-
ting and/or hand biting response with the ap-
paratus on by striking the football helmet with
the foam-padded gloves, or biting the gloves.
The apparatus remained in place throughout
each session during this condition.

Two-minute protective time-out plus sensory
stimulating toy play. Contingent upon the occur-
rence of a target SIB, the protective equipment
was applied for a period of 2 min, and the toys
provided were removed. The contingent use of
the protective equipment was based on results
obtained during the continuous protective equip-
ment condition and the hypothesis that if antece-
dent application suppressed SIB, consequent ap-
plication might also be effective. The equipment
was left in place until 30 sec had elapsed with
no SIB. Due to the fact that the clients were
physically restrained from responding during the
application and removal of the apparatus, data
were not collected during these periods and the
session length was increased to compensate for
this lost time. In the absence of SIB, continuous
access was provided to toys designed to provide
sensory stimulation within the same sensory mo-
dality as their SIB. Again, due to the topographi-
cal simularities of Ron and Margie's SIBs, the
same types of toys were provided to both par-
ticipants (e.g., a hand puppet with a battery op-
erated vibrator enclosed, Busy Box), while James

was provided with visually stimulating toys (e.g.,
a flashlight, mirrors).

Experimental Designs
Multiple baseline designs (Baer, Wolf, & Ris-

ley, 1968) across settings were used for each
client. Following initial baselines in both morn-

ing and afternoon sessions, the reinforced toy
play and verbal reprimand condition was intro-
duced simultaneously in both sessions for Ron.
Next, the verbal reprimand was combined with
the water mist during afternoon sessions while
a return to baseline was introduced in the morn-

ing sessions. These conditions were implemented
for two reasons: (a) to establish the verbal repri-
mand as a conditioned punisher (first setting)
and (b) to allow for a functional relationship be-
tween the treatment and behavior to be demon-
strated later. Next, the continuous protective
equipment condition was implemented, first in
the afternoon and later in the morning sessions.
This was done to evaluate the effects of the pro-
tective equipment prior to beginning the sensory
stimulating toy-play condition. Finally, the two

minute protective time-out plus sensory stimulat-
ing toy play condition was introduced in a multi-
ple baseline fashion across sessions.
Two deviations from this basic design were

made for Margie. The reinforced toy play plus
verbal reprimand plus mist condition was not
conducted. Additionally the continuous protec-
tive equipment condition was implemented only
in the first setting. These changes were made for
two reasons. First, the water mist procedure was

dropped because Margie had a history of aggres-
sive reactions to water. Second, the continuous
protective equipment condition was withheld
from the second setting to control for possible
sequence effects between this and the final con-
dition.

Finally, one additional deviation from the
original design was made for James. Prior to the
use of the protective equipment, access to sensory
stimulating toys was made available to James
throughout the session as long as no SIB oc-
curred. The toys were removed contingent upon
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the occurrence of SIB, plus an additional 30 sec

change over delay. This change was imple-
mented to control for the possibility that the sen-

sory stimulating toys alone would act to control

SIB, without the need for protective equipment.

RESULTS AND DiscuSSION

Data for Ron, Margie and James, expressed as

percent intervals of total SIB, are presented in

Figures 1, 2, and 3, respectively. Participants typ-
ically exhibited high rates of SIB during base-
line. Ron's SIB was highly variable throughout
baseline, and no particular events could be iden-
tified to account for either high or low levels of

responding. Inconsistent changes in responding
were noted during the initial treatment condi-
tions. The mean changes in behavior were as

follows: Ron's SIB increased from 33.8% and

34.4% in the afternoon and morning baseline
sessions to 8 1.8% and 60% upon implementa-
tion of the verbal reprimand and reinforced toy
play condition. Margie's SIB, however, decreased
from 87.7%7 to 79.1% with the introduction of
the same procedure. Use of the water mist pro-
cedure reduced Ron's SIB from 8 1.8% to

34.6%o. Finally, the use of contingent access to

sensory stimulating toys reduced James' SIB

from 92% to 73%6. Similar changes were noted

in other conditions, in that none of the initial

attempts at eliminating the clients' SIB resulted
in clinically significant reductions.

Upon implementation of the continuous pro-
tective equipment conditions, SIB decreased no-

ticeably for all three participants. For example,
Ron's SIB was reduced from 34.6%6 to 8.3%6
in the afternoon sessions and from 90%9 to 3.6%9
in the morning sessions. Margie's SIB decreased
from a mean of 79.1%9 to 18%9, and James'
from 73%6 to 4%6. Across all participants, SIB
was reduced from the mean of the prior condi-
tions of 69.4%6 to a treatment mean of 8.5%6.
During the last five days of treatment, SIB across

all participants averaged 1.25%9 with a range of
0.0%9 to 6%9.

The final change in treatment to the two min-
ute protective time-out plus sensory stimulating
toy play condition was effective in maintaining
low levels of SIB, and reduced the percentage of
time which clients were exposed to the protec-
tive equipment. SIB for this condition averaged
11.7%6 in the afternoon sessions and 18.6%6 in

the morning sessions for Ron, 14.7%6 on the
unit and 12% in school for Margie, and 1.2%6
in the afternoon and 0.7%6 in the morning for

James. The last five days of treatment for Ron

showed SIB averaging 2.6%6 in the afternoon
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Fig. 2. Percentage of intervals of SIB (closed circles) and protective equipment usage (open circles) across

experimental conditions for Margie (Experiment 1).

sessions and 9.4% in the morning sessions, while

Margie had a mean of 11.2% SIB for the last
five days of treatment on the unit and 7.8% in

school, while James remained at 0.0% during
both a.m. and p.m. sessions over the last five days
of treatment. Similar results can be noted for the

percentage of time the participants were exposed
to the protective equipment. The mean percent-

age of time that clients spent wearing the equip-
ment during this condition was: 29.9% in the

afternoon sessions and 39.7% in the morning
sessions for Ron, 50.9% on the unit and 35.4%
at school for Margie, and 9.7% in the afternoon

and 6.0% in the morning for James. As with the

SIB data, these means do not accurately reflect

descending trends noted for all three partici-
pants. For example, the means for the last five

days of treatment for Ron were 9.4% in the af-

ternoon sessions and 13.6% in the morning ses-

sions.

One possible explanation for the procedure's
suppressive effect on behavior is that the weight
of the gloves may have increased the "response
effort" of SIB. Alternatively, the wearing and/or
corresponded to reductions in SIB. Ron was in

striking of the helmet alone may have had

punishing properties. In order to evaluate these
confounding variables, several pre- and posttreat-

ment probes were conducted with Ron, on ses-
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sion days 113, 114, and 115, in which only the

gloves or only the helmet was applied. In all

cases, Ron engaged in his particular SIB at rates

comparable to those observed during the initial

baseline, averaging 73% SIB with the helmet

alone and 92% with the gloves alone across the

three sessions.

Within the present experiment little data can

be provided to demonstrate the establishment of

behavioral alternatives to SIB (i.e., toy play).

Although this was an initial goal of the present

research, final use of the data collected toward

this end was not possible due to a particular flaw

in the observation procedure. Specifically, "toy

play" was initially defined as "physical contact

with available toys involving their manual ele-

vation from the floor or wheelchair table a min-

imum of 1 in." The purpose of this particular

definition was to exclude instances in which par-

ticipants merely rested an arm or hand upon the

toy. However, such a definition precluded the

recording of many appropriate "toy play" re-

sponses in subsequent sensory stimulating toy

play conditions. That is, when presented with a

toy that provided the client with the same stimu-

lation regardless of the topography of his or her

interactions with it, the highest probability re-

sponse would be the one with the least effort
(i.e., resting an arm or hand on the toy). In order

to prevent confounding the data by changing

definitions across conditions, this particular re-

sponse was eliminated from the observational

system at the conclusion of treatment for Ron

(both Margie and James were involved at some

earlier point in the study at the time the defini-

tional problem was discovered, eliminating the

possibility of correcting the problem for either

of them). Data using this definition of "top play"
for Ron are presented on Table 1, expressed as

the mean percentage of intervals across condi-

tions. As the table shows, Ron engaged in the

highest levels of toy play during the final pro-

tective time-out plus sensory stimulating toy play
condition during both morning and afternoon

sessions. Although problems do exist with these

data, it is interesting to note that SIB and toy

play appeared to be inversely related. Finally,
subjective observations of all three participants
suggested that interactions with the various toys

did increase as a function of the introduction of

sensory stimulating toys in the final condition.

Results of Experiment 1 indicate that protec-

tive equipment may be a useful treatment for

SIB. However, the results are limited because

of the short duration of experimental sessions,
as well as the specialized training of the staff

who implemented the procedure. Experiment 2

was designed to assess the effects of the treatment

implemented in more naturalistic settings across

a longer period of the day by staff normally em-

ployed on institutional wards.

EXPERIMENT 2

METHOD

Participants and Settings

Ron, Margie, and James also participated in

this study. Daily sessions were conducted indi-

Table 1

Mean percentage of toy play and self-injurious be-
havior by condition for Ron.

Afternoon Sessions
Condition Toy Play SIB

Baseline No Toys Available
Reinforced Toy Play +

Verbal Reprimand 2 81.8
Reinforced Toy Play +

Verbal Reprimand
+ Mist 14 34.6

Continuous Protective
Equipment No Toys Available

Two Minute Protective
Time-out + Sensory
Stimulating Toy Play 19 11.7

Morning Sessions
Condition Toy Play SIB

Baseline No Toys Available
Reinforced Toy Play +

Verbal Reprimand 3 91
Baseline No Toys Available
Continuous Protective

Equipment No Toys Available
Two Minute Protective

Time-out + Sensory
Stimulating Toy Play 12 18.6
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vidually within their day area, bedroom, and din-

ing room, beginning approximately 1 mo after
the conclusion of Experiment 1. Sessions were

run Monday through Friday, from the time each

client returned to the center from school (3:00

p.m.) until bedtime (8:00 p.m.). No attempt

was made to isolate the participants from envi-

ronmental distractions or to restrict their normal

daily schedule. Therapists were three CETA/
grant employees, one assigned to each partici-

pant. During follow-up observations, procedures
were conducted by direct care staff of the insti-

tution.

Observation

Response definitions were identical to those

used in Experiment 1. The occurrence of these

behaviors and the application of the protective
equipment were recorded using a partial interval
observation procedure (Powell et al., 1975).

Observations were conducted daily, with behav-
ior sampled for six continuous 10-sec intervals
every 15 min.

Reliability

Reliability on the occurrence of the target

behaviors and the use of the protective equip-
ment was assessed during all conditions by as-

signing two observers to record independent ob-

servations a minimum of four days per week,
overlapping 2-3 observation periods per partici-
pant. Results were calculated as described previ-
ously. Scores ranged from 91% to 97% (mean
= 94%) for occurrence and 80% to 100%
(mean = 97%) for nonoccurrence.

Procedure

Baseline. Target behaviors were recorded daily
for each participant during regularly scheduled
activities. Examples included games, crafts, out-

side play, and involvement with nursing or re-

habilitation staff in various therapies. No experi-

menter-controlled contingencies were in effect
for the target responses during this condition.
Staff were informed that data were being col-

lected and were instructed to interact with the

clients as they had previously. Examples of con-

tingencies currently in effect were: nonsystematic
differential reinforcement procedures, response
interruption, verbal reprimands, and physical
prompting of other behaviors.
Two minute protection time-out plus contin-

gent sensory stimulating toy play. Contingent
upon the occurrence of SIB, the apparatuses used

in Experiment 1 were placed on the clients for

a period of 2 min, as described previously. Con-

tingent upon the absence of a target SIB, sensory-
stimulating toys were made available in the same

manner as described previously. Implementation
of these procedures was accomplished by the

CETA staff member assigned to each participant.
Follow-up. During follow-up sessions, contin-

gencies remained essentially the same as in the

previous condition. However, implementation of
the treatment program was turned over exclu-

sively to the direct care staff assigned to the cli-

ents' living unit. Feedback was given to the staff
regarding the application of the procedure via
the unit program supervisor (fourth author) in

a manner similar to that concerning other pro-
grams conducted on the living unit.

Experimental Design

Following the collection of baseline data for
all three participants, the two minute protective
time-out plus sensory stimulating toy play con-
dition was implemented in a multiple baseline
design across Ron and Margie, and in an A-B
fashion for James, The follow-up condition was
implemented for Margie and James to provide
an assessment of the procedure when run com-
pletely by direct care staff on a long-term basis
(i.e., over a period of 104 and 100 calendar days,
respectively). Follow-up was not possible for
Ron, due to his transfer to a nursing home dur-
ing the final experimental condition.

RESULTS AND DISCUSSION

Data for Ron and Margie are presented in
Figure 4, and data for James are presented in
Figure 5. All three clients typically exhibited
rates of SIB during baseline equivalent to those
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seen at the onset of Experiment 1. Upon imple-
mentation of treatment, rapid reductions were

noted for all three participants. Mean changes
from baseline to treatment were as follows: Ron,

48% to 7.2%; Margie, 47% to 6.4%; James,
63.2% to 1.9%. Additionally, the percentage

of time each client wore the equipment also de-

creased throughout the treatment condition and

corresponded to reductions in SIB. Ron was in

protective equipment an average of 13.1% of his

days, Margie 33.6%, and James 4.2%. Means

for the final five days of treatment showed fur-
ther reductions in equipment usage. During this

period, Ron was in the protective equipment
6%, Margie 13.8%, and James 0.0%. Thus,
both the reductions in SIB as well as the percent-

age of time in protective equipment were very

close to the results found in Experiment 1.
A major goal of Experiment 2 was to evaluate

the procedure when implemented by nonprofes-
sional staff. This was accomplished during the

follow-up phase of treatment with Margie and
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James. Although Ron was discharged to a nurs- these use of the equipment observed during only
ing home, his discharge was contingent upon the one of the follow-up probes over a period of 100

development of a procedure that would success- calendar days following the termination of ex-

fully control his SIB. Several visits to the nursing perimenter-implemented treatment.

home conducted by the institution's social service

staff over a period of 6 mo suggested that the GENERAL DISCUSSION

procedure was being carried out and that Ron's

level of SIB was being maintained at acceptably Results suggest that the use of protective
low levels. equipment may affect both rapid and substantial

Follow-up data for Margie and James indi- decreases in SIB. In addition, the data from

cated that the direct care staff assigned to work Experiment 2 suggest that the combination of
with them were able to implement the procedure contingent protective equipment and access to

successfully. Results of the first probe conducted sensory-stimulating toys may support the main-

with Margie 48 calendar days after the termina- tenance of treatment gains.
tion of the treatment condition showed an in- The use of the protective equipment pro-

crease in SIB, while data for the second and third cedure in the reduction of SIB seems justified
probes conducted 55 and 104 calendar days post- relative to many aversive procedures currently
treatment were comparable to those found at the available. The development of a hierarchy of
termination of experimenter-implemented treat- techniques, based upon the model of "less restric-

ment. Similar results were noted for James, with tive" procedures (May, Risley, Twardosz, Fried-
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man, Bijou, Wexler et al., 1975), would seem to

include contingent protective equipment as a

more desirable procedure than even "mild" aver-

sive stimulation. The techniques does not require

that the client be exposed to stimuli which, sub-

jectively, cause pain to the individual. In addi-

tion, the procedure affords the client some degree

of protection from self-inflicted injury during

treatment, but does not include many of delete-

rious components of common forms of restraint

(e.g., arm splints, camisoles). However, two is-

sues should be considered prior to its general use.

First, precautions should be taken to ensure

the safety of the client, as well as others within

his or her environment when the procedure is

used. Care should be taken to protect the client

from extreme bursts of responding which may

occur initially as a function of the procedure.

That is, one should go beyond the intensity of

the response as it exists in baseline when con-

sidering the type of apparatus to be used. Al-

though this aspect may be critical for a small

segment of the total treatment duration, the final

effectiveness of the procedure may rest upon this

specific issue. It is possible that the use of an

apparatus that does not attenuate severe levels

of responding may serve only to intensify the

initial level of responding. Additionally, physical

features of the apparatus must be considered in

relation to its potential use as an instrument of

aggression. Devices such as helmets or face-

guards may be potentially used by the client to

increase the effectiveness of aggressive behavior.

Whenever possible, the apparatus selected

should be designed so as to take these potential
problems into consideration.

Second, learning principles from which this

treatment is derived may be important when

considering its use. The procedure was originally
designed, based upon the work of Rincover

(1978) and Rincover et al. (1979) with self-

stimulatory behaviors. Rincover suggested that

certain classes of behavior directly produce rein-

forcement of a sensory nature, and that if one

could mask or attenuate this source of stimula-

tion, the response would decrease as a function

of extinction. Although the present study did not

provide data to support such a position, clearly,
the behaviors had many similar characteristics to

those behaviors studied by Rincover, in that they
were highly repetitious and seemed to occur in

the absence of any external consequences. Be-

cause of the risk of physical injury these behav-
iors posed to the participants, however, manipu-
lations such as those conducted by Rincover were

not attempted. In the absence of such data, one

can only speculate as to the actual conceptual
basis of the procedure. However, one means of
empirical support can be seen through a within-

session analysis of responding during treatment.
Skinner (1938) described a typical extinction
curve as having "a high rate of elicitation main-

tained for a short time" subsequent to the termi-

nation of the delivery of reinforcement contin-

gent upon responding, a fluctuating response rate

later within the session, and a smooth flattened
curve finally developing. Continued reexposure
to such a situation, as was created in this experi-
ment, should have caused progressively flatter

curves each time the client came in contact with

the protective equipment. That is, a discrimina-
tion would be established between the within-

session equipment condition and the between-
session reinforcement condition. The records
presented in Figure 6 show cumulative, within-

session responding for Ron during sessions 91,

98, and 107 within the continuous protective
equipment condition of Experiment 1. The data

appear to match the typical pattern of respond-
ing described by Skinner and add some support
to the position that the phenomenon observed in

this experiment was an extinction effect. If, in

fact, such a conceptual basis is a correct assump-
tion, the procedure would provide an alternative
whose focus is directly in line with those vari-

ables responsible for the maintenance of some

forms of SIB. Such an approach in the selection

of a treatment technique would seem to have a

higher probability of success than an attempt to

reduce SIB through the manipulation of contin-

gencies irrespective of the variables responsible
for the behavior.
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An alternative explanation for the procedure's
effectiveness is that the placement of equipment
on the client and removal of access to toys com-

bined with systematic ignoring is simply a time-
out procedure in which the client is protected
from physical injury. The reduction in SIB
would then be attributed to the contingent re-

moval of social attention and/or preferred ac-

tivities. A third position that must be considered
is that the application of the apparatus acts as an

aversive stimulus, causing a decrease in respond-
ing simply as a function of punishment. The de-
termination of which, if any, of these three po-
tential variables are responsible for the pro-
cedure's effectiveness seems to be an important
issue and one that should be resolved through
future research. The~tesults of such an analysis
should not detract from the procedure's technical
or ethical significance. In fact, if those results
tended to support either the time-out or punish-
ment paradigms, as opposed to the sensory ex-
tinction model, the technique's generalized ap-
plicability would seem enhanced.

Finally, the results of the present study should
be considered in relation to other research find-

ings on the use of restraint procedures. As noted
previously, restraint may have reinforcing as well
as punishing properties. Although the present
study adds yet another example of the punishing
effects, it should be noted that the devices used
were different from those described by Favell et
al. (1978, 1981), in that they did not restrict
the subjects' movement during treatment.

Rather, the served only to protect the individu-
al's from self-inflicted harm. Although this dif-
ference may have contributed to a divergence in
the results of the two studies, a number of other
variables may function to establish restraint as
either a reinforcing or punishing event, includ-
ing increased adult attention and/or increased
physical comfort during periods of restraint
(Favell et al., 1978), the opportunity to escape
from a more aversive environment (Carr, 1977),
or the discriminative properties of restraint as a
"safety signal" from response requirements or
aversive events (Jones, Simmons, & Frankel,
1974). Nevertheless, it is apparent that restraint
can have similar effects on the occurrence of a
common target behavior when used in different
ways. This observation underscores the impor-
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tance of improving our understanding of the

motivational variables responsible for a client's

behavior prior to attempting to treat the client

(e.g., Iwata et al., 1982), while taking advan-
tage of the idiosyncratic nature of reinforcers and

punishers.
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