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Foreword

Mental retardation has probably existed for as long as mankind has inhabited
the earth. References to seemingly retarded persons appear in Greek and
Roman literature. Examination of Egyptian mummies suggests that some may
have suffered from diseases associated with mental retardation. Mohammed
advocated feeding and housing those without reason. There is other evidence
for favorable attitudes toward the retarded in early history, but attitudes var-
ied from age to age and from country to country.

The concept of remediation did not emerge until the nineteenth century.
Earlier, in 1798, Itard published an account of his attempt to train the “wild boy
of Aveyron.” A rash of efforts to habilitate retarded persons followed. Training
schools were developed in Europe and the United States in the 1800s; however,
these early schools did not fulfill their promise, and by the end of the nineteenth
century large, inhumane warehouses for retarded persons existed. The notion
of habilitation through training had largely been abandoned and was not to
reappear until after World War I1.

Seminal behavioral research beginning in the 1950s ushered in a new age
in the care and treatment of the retarded. Laboratory studies of learning and
operant conditioning demonstrated a potential for learning even in the most
severely mentally retarded. Skinnerian psychology, in particular, offered new
approaches to communicating with, and changing the behavior of, nonverbal,
“vegetative” human beings. The untrainable could be trained! Even the defini-
tion of mental retardation was changed; no longer was it defined as an “incur-
able” condition. The attitudes of society became more sanguine, the stigma of
mental retardation weakened. Much of the hopelessness associated with the
condition disappeared.

From modest beginnings in the 1950s, behavioral science efforts in the
field increased and gained sophistication and respectability. Academicians
became interested in the analysis and remediation of retarded behavior, and

ix
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graduate students prepared for professional/scientific careers in the field.
Research laboratories developed in residential institutions for the retarded.
Research reports made their way into respectable journals.

Operant conditioning was an approach that could be applied directly to
training problems, and it, therefore, attracted most interest. In the main, the
techniques had been developed in research with animals. Verbal instructions
were not required; behavior could be changed through seemingly simple prin-
ciples of reinforcement. New behaviors such as self-help skills could be
“shaped” in persons who formerly possessed none. Undesirable behaviors such
as self-injury or aggressiveness could be eliminated by the withdrawal of rein-
forcers or the use of aversive contingencies. The approach was a natural for the
residential institution.

The applied aspect of operant conditioning became “behavior modifica-
tion,” and a fairly large literature reports numerous studies in this field. Indeed,
a number of new journals have appeared to accommodate the flow of research
reports. Since most residential institutions use mainly behavior modification
training methods, the bulk of research derives from this source. The present
book reviews, analyzes, and interprets this research. It is about training the
retarded with behavior modification techniques. In practice, behavior modifi-
cation is an amalgam of principles from a number of sources including the inge-
nuity and common sense of the person using the approach. It is a pragmatic
approach: “"Whatever works is correct!” The behavior modifier does not ques-
tion whether or not the organism possesses the necessary mental processes to
perform a certain skill. Instead, various techniques are tried until one is suc-
cessful. If none is found, the behavior modifier concludes, safely, that the cor-
rect approach has not yet been discovered or that an effective reinforcer has not
been found. To be sure, behavior modification, as much of this book will
show, can be a very powerful training method. It is most effective in dealing
with the person with minimal, or no, verbal skills and in teaching self-help hab-
its. But, contrary to common understanding, it is not an easy method to use.
Direct translations of techniques from the pigeon or rat box to human training
situations will rarely succeed. Moreover, one must thoroughly understand the
training principles in order to use them to advantage. The trainer with a super-
ficial knowledge of the principles cannot expect to succeed with a mechanis-
tic application.

This research, as this volume reveals, has many shortcomings. Some of
the reported studies are well conceived and executed. Others provide little use-
ful or reliable information. Most are commendable in that they represent sin-
cere efforts to improve the lot of the retarded.In perspective, we should not be
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too critical of any of them. Few have had adequate financial support. Most are
the products of clinical staff pursuing research interests in their spare time and
are conducted in the buzzing confusion of an institutional ward under the most
trying of conditions.

Behavior modification efforts are not always successful. Many of the
reports cited here yield results that leave much to be desired. But this may not
always be the fault of the method or of the investigator. Sometimes, accident,
disease, or inheritance reduces behavioral potential to extreme levels. It seems
likely that even these powerful methods, under ideal conditions, cannot restore
adaptive behaviors to any meaningful extent in some persons.

Hopefully, future research in the field will be more systematic. Adequate
funding is a necessity; otherwise, we will continue to see piecemeal, brief, and
inconclusive studies. In the past this approach has led to the selection of sub-
jects who exhibited a specific problem, with no attempt to select representative
samples for study. Consequently, we know little about the training potential of
classes or subgroups of retarded persons. For example, we know that some pro-
foundly retarded can be taught certain skills using behavior modification
methods, but we cannot generalize from these to the class “profoundly
retarded.” This research has not established the generality of behavior change.
Will behavior learned in one setting occur in another? The durability of train-
ing has rarely been assessed. The typical study focuses on behavior change
over a few weeks; there have been few long-term follow-ups. New research is
needed to refine the methods. Vestiges of animal techniques remain that may
not be effective with human beings in the complex environments in which the
research must be conducted.

These criticisms, fully recognized by the authors in this volume, should
not obscure the overall value of this research nor of the significance of applied
behavior modification. The present volume brings together the best and a little
of the worst of it. These writers are perceptive and they bring out the most use-
ful aspects of this research. Theyare all scholars,and most are well-known
researchers, or shortly will be, in this field. Through efforts such as these inter-
pretive reviews, the foibles of this research will be eliminated, and behavior
modification will become an even more effective method in attempts to allevi-
ate the burden of mental retardation. Certainly, as many of the present writers
imply, more rigorous research is needed in this field. But the practitioner can
learn much from this volume. It is a handy source of information for the clini-
cian confronted with a seemingly intractable behavior problem, and it will
have immense heuristic value for researchers as well.

Most retarded persons, even many of the profoundly handicapped, can be
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improved through training. Our failures with a few should not detract from the
overall success of this enterprise. Behavior modification is a training approach
that holds promise for the lowest among us.

Norman R. Eriis
University of Alabama



Preface

The emphasis on habilitation of the mentally retarded in the last few years had
led to a substantial increase in the amount of research devoted to training adap-
tive skills and reducing inappropriate behavior in this population. Behavior
modification procedures have been the primary basis for these attempts to
improve the independence and quality of life of the mentally retarded. These
procedures have been successful in achieving behavioral changes when applied
appropriately for a broad range of skills, including such diverse behaviors as
toilet training and interpersonal behavior.

As in many other areas of scientific endeavor, there has been an informa-
tion explosion in this field, making it difficult for the practitioner to stay
abreast of the literature. The goal of this volume is to provide reviews of the
major topics addressed in behavior modification research with the mentally
retarded to date. Chapters are based on specific types of behavior that have
been treated. They are presented in a roughly developmental sequence to give a
more systematic presentation.

Chapter authors have considerable clinical and research experience with
the mentally retarded. As a result, they are fully cognizant of the problems fac-
ing the practitioner in this area. We feel that the analysis of what treatments
work best under different conditions is aptly made by the various authors.
Also, and perhaps more important, they have pointed out the limitations of the
procedures currently available. Certainly behavior modification is not a pana-
cea for the habilitation of the mentally retarded. However, these methods
have proven utility. Thus, it is hoped that this book will be of value to those
who are currently involved in research, treatment, and administration at some
level of applied work.

No attempt is made to resolve broad general issues regarding the degree of
trainability of the severely retarded, the viability of the concept of normaliza-
tion, or our interpretation of it. These concepts are certainly important and

xiii
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impact strongly on the behavior modification treatments that are used. It is our
position that these and related questions are subject to empirical and legal reso-
lutions that fall outside the purview of a discussion of behavior modification
technology. Rather, it is our hope that the reader will benefit from the technical
information presented in this volume with respect to the current state of behav-
ior modification procedures for treating the mentally retarded.

JounNY L. MATSON
Joun R. McCARTNEY
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1 Behavior Modification
Research with the
Mentally Retarded

Treatment and Research Perspectives

TraomaAs L. WHITMAN AND JouN W. SciBak

INTRODUCTION

Within modern times, there has been considerable variation in society’s atti-
tudes toward mentally retarded individuals, particularly with reference to
their educability and curability. At one extreme mentally retarded persons
have been viewed as having an incurable condition, and at the other extreme
they have been seen as possessing a normal learning potential capable of
realization in a proper educational environment. In general, those emphasiz-
ing an organic condition have been more pessimistic concerning its remedia-
tion, and those who have maintained that mental retardation is caused
by environmental factors have been proponents of active habilitation
programs.

Historically, these contrasting positions were documented by Jena Itard
in his extensive case history, The Wild Boy of Aveyron. According to Itard,
the wild boy, about 11 or 12 years old, had for a number of years been seen
wandering about in the countryside in France. At the time of his capture in
1799, his behavior was more animal-like than human. He neither spoke nor
responded to verbal inquiry or instruction, showed no ability to functionin a
social environment, was alternately shy and aggressive in his behavior, and
was seen as “indifferent to everything and attentive to nothing” (p.4). After
his capture the boy was seen by Philippe Pinel, often referred to as the father
of modern psychiatry, who declared him to be incurably affected with

TuroMmas L. WHitMAN @ Department of Psychology, University of Notre Dame, South Bend, In-
diana 46556. Joun W. Scisax ® Department of Special Education, University of Indiana, Bloom-
ington, Indiana 47401.



2 Tuomas L. WHITMAN AND Joun W. SciBak

“idiocy,” and “not capable of social-ability or instruction” (p. 6). In contrast,
Itard viewed the boy’s condition as a consequence of the social and educa-
tional deprivation which had occurred during his early childhood. Based on
this speculation, Itard felt that the child could be fully educated, and conse-
quently proceeded with an elaborate program of instruction. Although he
succeeded in teaching the boy numerous adaptive responses, he failed to nor-
malize his behavior. Whether this failure was a function of the educational
program delivered or was due to the nature of the boy’s condition is a matter
for conjecture. Whatever the reason, Itard became less optimistic about what
environmental-intervention programs could accomplish, even though he
showed that the child’s idiocy was at least in part “curable.”

Since the nineteenth century, there has been considerable refinement in
our knowledge of and conceptualization concerning the nature of mental
retardation and its treatment. However, the basic issue, concerning the extent
to which this condition, particularly in its more severe form, is modifiable,
remains largely unresolved. Mental retardation is now typically viewed as
consisting of a heterogeneous grouping of individuals, who vary both in the
causes of their deficiency and in their potential for acquiring adaptive
behavior (Robinson & Robinson, 1976). Specifically, the mildly, and to a
lesser extent the moderately, retarded are seen as being educable and capable
of reaching some degree of independence in the community. The severely
retarded are usually characterized as being capable of learning only the most
basic of the self-help behaviors and the most rudimentary academic, social
and vocational skills. Finally, the profoundly retarded are often regarded as
being unable to acquire sufficient skills to care for their basic needs (Chinn,
Drew, & Logan, 1975). As the severity of retardation increases, organic
rather than social-environmental factors are usually seen as more instrumen-
tal in producing the behavioral deficiencies, and there is a corresponding
increase in skepticism concerning the possibilities of effectiveness of habilita-
tion programs.

It is important to note, that this skepticism regarding remediation is not
reflected in the recent definition of mental retardation published by the
American Association on Mental Deficiency (AAMD) (Grossman, 1973).
According to this definition, mental retardation is described as involving
“significantly sub-average general intellectual functioning existing concur-
rently with deficits in adaptive behavior, and manifested during the develop-
mental period” (p. 11). This definition is completely descriptive in nature,
and makes no assertions concerning etiology, and no prognostic statements
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stipulating levels of potential achievement for individuals so labeled. Prog-
nosis is related more to “associated conditions, motivation, treatment and
training opportunities than to mental retardation itself” (p. 12). This AAMD
definition is in distinct contrast to earlier definitions of mental retardation,
such as that given by Doll (1941), who asserts that this disorder is of constitu-
tional origin and is essentially incurable.

Even though the recent definition makes no absolute statements about
the nature and treatability of mental retardation, it is obvious that society,
and more particularly the parents, professionals, and paraprofessionals who
interact on a daily basis with this population, are generally more pessimistic
concerning the potential for achievement of the retarded in contrast to nor-
mal individuals. Moreover, it is clear that society’s expectancies also differ,
depending on the extent of the retarded individual’s behavioral and intellec-
tual deficiency. Gottlieb (1977) notes that adults are significantly more recep-
tive to the idea of mainstreaming mildly rather than severely retarded pupils,
because they feel that the former group would be less likely to present
behavioral problems. This negative attitude concerning the educability of the
severely/profoundly retarded appears to be based also on several other
assumptions. First, it is assumed that persons with lower IQs, as measured by
an intelligence test, have less potential for achievement. Second, it is asserted
that there is a direct relationship between the degree of present behavioral
deficiency manifested by an individual and his potential for future behavioral
development. Specifically, it is believed that persons who are more
behaviorally deficient have less potential for behavioral development. Third,
it is believed that persons who learn when placed in educational programs
have a greater potential than those who learn only a little or do not learn at
all. A corollary to this assumption is that an individual who shows minimal
or no progress after being in an education program for a “reasonable”
amount of time, is probably not capable of learning. Although numerous
logical counterarguments can be brought to bear concerning the validity of
these assumptions, they nevertheless often influence decisions concerning the
type and extent of educational services offered to the retarded.

Recently, these types of assumptions have been seriously challenged by
investigators working in the area of behavior modification, who have been
developing and evaluating new programs for educating severely and pro-
foundly retarded individuals. Specifically, as a result of their endeavors,
doubt has been cast on the belief that low-IQ individuals, who are quite
behaviorally deficient and who have had a history of not progressing in insti-
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tutional programs, cannot learn.! These behavior modification programs
and questions concerning their general efficacy will be discussed in the next
section.

BenAviOR MODIFICATION PROGRAMS WITH THE SEVERELY AND
PrROFOUNDLY RETARDED

When behavior modifiers first entered institutions for the mentally
retarded in the 1960s, they were confronted with a major challenge. At that
time, institutional programming was directed primarily toward providing
residents with basic physical care and general types of stimulation programs.
Systematic training programs were generally nonexistent, because of the
prevailing attitudes about the uneducability of this clinical population,
because of inadequate numbers of staff, and, most important, because of ig-
norance concerning the specific nature of such programs. However, through
the efforts of behavior modifiers, a technology has been developed within the
past two decades which has greatly influenced programming provided for
mentally retarded individuals. In fact, the introduction of behavior modifica-
tion technology into residential institutions has been one of the major reasons
why programs have changed from a custodial to a habilitative orientation.

The goals of most behavior modification programs have been similar,
focusing on increasing adaptive behavior in the self-help (e.g., self-feeding,
toileting, grooming, and oral hygiene), social, language, preacademic, and
prevocational areas, and on decreasing inappropriate behaviors, including
self-stimulating self-injurious, aggressive, and tantrum responses (Whitman
& Scibak, 1979). At present, educators concentrating on these behavioral ob-
jectives with the severely and profoundly retarded have a choice of numerous
behavioral treatment techniques. In retrospect, it can be stated that an exten-
sive behavior modification technology has developed as a result of research
with the mentally retarded in the last 15 years, and that this technology has
greatly influenced the types of educational programs offered to them. Per-
haps the ultimate significance of the behavior modification movement lies in

! Throne (1970), drawing on earlier statements by Ogden Linsley, has stated that retardation
merely reflects the fact that an individual does not learn under ordinary conditions, not that he
could not learn under other conditions. In this regard, it has also been frequently asserted that
the failure on the part of the severely and profoundly retarded individuals to learn is more a
function of inadequate and ineffective educational programs than of the condition of retarda-
tion itself.
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the fact that it has questioned traditional beliefs and created a more positive
attitude concerning the educability and “curability” of the more severely
retarded person.

Despite the many published reports which suggest that behavior
modification programs can be successfully employed in teaching retarded
persons, there is disagreement about whether this technology can really be
generally employed in educating those individuals who are most deficient in
adaptive skills, that is, the severely and profoundly retarded. In a recent
court case (Wyatt v. Hardin, 1979a,b), it has been argued in the defendant’s
response (1979b) to an Amici Associations’ post-trial brief that substantial
numbers of mentally retarded individuals in institutions may be unable to
learn basic self-help skills, even though exposed to the best training methods
currently available (p. 106, Volume 1). It was stressed in this brief by the
defendants: (1) that the behavioral technology now available is not sufficient
to overcome the obvious disabilities that many retarded persons exhibit, (2)
that the potential of severely and profoundly retarded individuals to benefit
from such programs is limited, and (3) that the residents who fail to improve
after extensive attempts at educating them have occurred should not be sub-
jected to further training or education, but rather should be provided with a
full program of enriching recreational and leisure-time activities. By way of
example, they pointed out that “if a person is twenty-one years old and can't
walk and is not toilet trained and efforts to learn these skills have not suc-
ceeded, there is little reason to believe they will succeed in the future.” Addi-
tionally, they note that when no improvement is shown after every attempt is
made to train a retarded person, then “it is wrong to simply continue training
indefinitely” (pp. 114, 117).

The plaintiffs, in an Amici Associations’ post-trial brief (1979a), argued
that the negative conclusions reached by the defense regarding the learning
potential of severely and profoundly retarded persons are not supported by
the findings reported and testimony given. They suggested that the assertion
that residents cannot make significant gains is based on the erroneous
assumption that residents who do not learn have been provided adequate
training. Testimony by expert witnesses for the plaintiff stressed that “every
severely and profoundly retarded person has the ability to learn, “and that
when these individuals fail to learn in educational programs, training pro-
cedures must be changed and improved, rather than terminated (p. 34). Fur-
thermore, it was stated that “flexibility is crucial,” and that when first and
second attempts to educate fail, other attempts must be made, and that one
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can always find an approach that works (p. 34). It was further argued that
placing residents in general enrichment programs, as suggested by the
defense, would be counter-productive, and developmental gains achieved by
residents prior to their placement in such a program might be lost.

The issues raised and argued in the Wyatt v. Hardin case are interesting
from an historical perspective. A ruling in favor of the defense might be seen
as reaffirming earlier views concerning the incurability of retardation, such
as those espoused by Pinel and Doll. In contrast, a ruling in favor of the plain-
tiff would seem to reinforce the more recent optimistic attitude that severe
and profound retardation is a treatable condition. In either case, the decision
by the court may well determine the nature and extent of treatment given to
retarded residents in institutions in the future.?

If one could choose an ideal forum to address issues concerning the
educability and treatability of the severely and profoundly retarded, it prob-
ably would not be within the adversary system of the courtroom. The very
nature of this system forces issues to be examined basically in a dichotomous
fashion. Through the judicial system, people are judged as guilty or not
guilty, insane or sane, treatable or not treatable. Expert witnesses typically
must give evidence on one side of the issue or the other. Even the judge who
weighs the evidence presented by the opposing sides is compelled ultimately
by the system to rule on one side or another. The case of Wyatt v. Hardin is
no exception. However, one should be careful not to make too harsh a judg-
ment of the judicial system, because historically professionals in medical,
social science, and educational areas have taken similar categorical positions
concerning the nature of mental retardation and its treatability.

Any forum examining questions concerning treatability and curability
of mental retardation should recognize from the outset that they cannot be
answered in a dichotomous fashion, and that answers to these questions to-
day should not be viewed as irrevocable proclamations concerning the nature
of a given condition. In addition, this forum should carefully consider the
available empirical evidence bearing on these questions. Presently, there exist

2 Shortly after this chapter was written, the final ruling in this case was handed down. The
Court found that the defendants were in “‘substantial and serious noncompliance” with orders
to provide adequate habilitation programming. This ruling was based on evidence which indi-
cated that several residents were not receiving habilitation programming suited to their needs.
In making this ruling, the judge pointed out that “formal ritualistic training regimens which are
not modified when unsuccessful do not constitute adequate habilitation programming.” He
concluded that the evidence did not justify modifying minimum constitutional standards “to
allow defendants to cease providing habilitation programming and to provide instead an
enriched environment.”
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within professional journals a large number of research reports evaluating
techniques for modifying the behavior of individuals. Although this research
literature certainly was considered by a number of expert witnesses in the
Wyatt v. Hardin case, the post-trial briefs suggest that it was never really
given the careful consideration it deserved, and that impressionistic informa-
tion was more important than were empirical data.

In order to show how such research might be employed in assisting socie-
ty in planning appropriate programs for the mentally retarded, the remainder
of the chapter will be devoted to a general examination of behavior modifica-
tion research which has been conducted with the severely and profoundly
retarded. This analysis has been limited to studies with this subpopulation to
restrict its scope, given the large amount of research which has been done
with retarded individuals generally, and because it is with these individuals
that the most serious questions concerning educability have arisen. During
this overview, the scientific acceptability of this research, as it relates to the
adequacy of the measurement procedures and experimental designs
employed, and the effectiveness and efficiency of the techniques utilized in
these studies, will be discussed. Finally, the implication of this research as it
bears on the question of whether the severely or profoundly retarded are
educable will be addressed.

BEHAVIOR MODIFICATION RESEARCH WITH THE SEVERELY AND
PrOFOUNDLY RETARDED

Methodological Considerations

The major rationale for the use of behavior modification techniques in
clinical/educational situations should be that there is scientific evidence that
these techniques are effective. However, it is important to recognize that the
task of evaluating any technology is a very complex one and is never really
completed. Techniques are evaluated not only to establish their effectiveness,
but also to assist in their refinement and in the development of new and better
techniques. Although a single study can provide valuable information about
the usefulness of a technique, the effectiveness of a technology can only be
established through repeated examination of its effects as it is employed by
different therapists, with different clients and in various situations. For such
studies to be scientifically valid, it is critical that reliable measurement
systems and appropriate experimental designs be used which allow lawful
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relationships between a technique and behavior changes to be assessed.
Moreover, it is important to evaluate whether a technique has produced
short-term effects as well as generalized changes in behavior over time and
situations. These standards, and the extent to which existing behavior
modification research with the severely and profoundly retarded conforms to
them, will be briefly considered in this section.

Measurement Considerations

Basic to the scientific evaluation of any technology is the notion of
measurement. In order to assess whether change has really occurred, a
reliable measurement system must be employed. Measurements of
behavioral data are reliable to the degree that they accurately represent the
behavior of the person being observed, rather than some transient
characteristic of the instrument employed in rating that behavior (Kazdin,
1978). In most behavior modification research with the severely and pro-
foundly retarded, single-case experimental designs are employed, and overt
client behaviors are assessed in a repeated fashion, often daily, during
baseline and intervention conditions. Although automated or
semiautomated recording procedures are occasionally employed in such
assessments, human observers are typically used to rate client behaviors.
Whichever measurement procedure is employed, it is imperative that its
reliability be established. Kazdin (1978) points out that when measurement
error is present it contributes to the variability of the behavior being observ-
ed, and when variability owing to this type of error is sufficiently large
evaluation of an intervention may be impossible.

Internal Validity

The goal of science is to discover and describe lawful relationships
among events. Although the reliability of a measurement system reflects the
accuracy of an observation of a behavior, it has only an indirect bearing on
the decision concerning whether that behavior has changed as a result of an
intervention. In order to examine this relationship, research is conducted in
which one variable, the independent variable, is manipulated, and its effects
on a second variable, the dependent variable, are observed. In behavior-
modification research, the focus is on examining for possible functional rela-
tionships between the application of a treatment technique (i.e., independent
variable) and changes in socially important behaviors (i.e., dependent
variable). Internal validity is concerned with the conditions under which it
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can be stated with some certainty that such a functional relationship exists or,
in other words, that it was the systematic introduction of a treatment which
produced an observed change in behavior, and not some other uncontrolled
and unspecified variable (Campbell & Stanley, 1963).

Whether the results generated by a particular research project are inter-
nally valid depends on the experimental design employed and its ability to
control for confounding variables which can produce changes in the target
behavior (i.e., the dependent variable). Through the experimental design, a
scientist arranges the conditions of the experiment so that the effect of a treat-
ment intervention can be specifically evaluated. Kazdin (1978) points out
that traditional group as well as single-case research designs are similar, in
that they both involve a comparison of performance under different condi-
tions, and that it is only in the manner that the comparison is made that the
two approaches differ. Although traditional group studies focus on dif-
ferences between subjects who have or have not been exposed to the treat-
ment intervention, single-case research is primarily concerned with com-
parisons within subjects over time.

In research with the retarded, single-case designs typically have been
employed. Although a variety of single-case designs have been used in these
studies, the reversal (ABAB) and the multiple-baseline strategies are the most
frequently employed of the designs generally considered to possess good in-
ternal validity (cf. Hersen & Barlow, 1976). In most behavior modification
research, it is assumed that if the client’s behavior changes and a legitimate
design is employed, the intervention procedure was responsible for the
change. However, even if these requirements are met, the internal validity of
an experiment may be further increased if data are gathered showing that the
intervention was applied as stipulated (Kazdin, 1978). Where this informa-
tion is lacking, it is possible that the behavior changes observed were not a
function of the treatment per se, but some other therapist- or treatment-
related variable. This issue will be addressed in greater detail later in this
chapter.

Response Change Assessment

The answer to the question whether a treatment procedure is effective is
not a simple one. The reason is that the effects of training can be evaluated
across a number of dimensions. In order for a technique to have any clinical
value, it must at a minimum effect direct changes in the target behavior. Ideal-
ly, a treatment should produce positive generalized changes in a client’s
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behavior over time, over situations, and in other behaviors. That is, a tech-
nique should produce not only immediate, but also longterm changes in
behavior; it should change the client’s behavior both in the treatment situa-
tion and in the natural environment; and it should effect positive changes in
client behaviors which are not specifically the focus of the treatment inter-
vention, such as increasing other appropriate behaviors, or decreasing other
maladaptive responses in the client’s repertoire. To the extent that these
types of generalized changes do not occur, time-consuming extensions of the
treatment program become necessary.

From a design perspective, assessments of these generalized changes
have several implications for the investigator. In order to evaluate whether
response effects are maintained over time, a follow-up must be conducted.
Such follow-ups may be conducted over a period of days, weeks, or months.
Obviously, the longer the time period over which the follow-up is con-
ducted, the more information one has concerning the power of the tech-
nique. In addition to these temporal characteristics, follow-ups also differ in
terms of what happens therapeutically while they are in effect. The treat-
ment procedure may be sustained with its form unaltered, it may be con-
tinued but the manner of application changed (usually abbreviated and
simplified in some fashion—cf. O'Brien & Azrin, 1972), or it may be discon-
tinued altogether (cf. Christian, Hollomon, & Lanier, 1973). From a
pragmatic standpoint, a technique which can produce long-term effects even
though it is not applied during the follow-up period or is applied in an
abbreviated format is more valuable than a technique which must be con-
tinued in its original form to control behavior.

In most programs, a treatment technique is usually applied by one or
two individuals in a limited number of situations. It is hoped that during
treatment the client will show a change in response not only in the treatment
situation with the treatment agent, but also in other social situations in the
presence of other individuals. In order for situational generalization effects
to be evaluated, it is necessary to observe the subject’s target response in the
treatment situation and also in other settings before, during, and, ideally,
after treatment. To assess empirically whether there is a functional relation-
ship between a treatment intervention and a response change in untreated
situations, an appropriate experimental design must be employed. One
design sometimes used for this type of assessment is the multiple baseline
across subjects and situations. With this design, each subject’s behavior is
measured and, if necessary, treated successively across situations. When
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situational generalization occurs, replication of this effect across subjects is
essential in order to ascertain whether the correlated change in behavior
across situations is fortuitous. A hybrid design in which a reversal procedure
is used in combination with a multiple-baseline strategy can also be
employed for this purpose (cf. Hersen & Barlow, 1976). Although time con-
suming, these types of extended observations are necessary if the generalized
effects of a technique across situations are to be properly evaluated.
Response generalization is hypothesized when a change in an untreated
behavior occurs concurrently with a change in the treated behavior. These
side effects may be desirable, undesirable, or mixed in their social value. For
obvious clinical reasons, it is important to know whether such effects are
occurring. As with situational generalization, response generalization can
only be assessed if the multiple responses are observed before and during
treatment. The experimental designs used to evaluate response generaliza-
tion effects are also similar to those employed in assessing situational
generalization effects, and include the multiple baseline across responses and
subjects, and a hybrid of the multiple-baseline and reversal procedures.

External Validity

In contrast to internal validity, which deals with the direct implications
of an experiment, external validity is concerned with the more ultimate
meaning of an experiment, or what Campbell and Stanley (1963) refer to as
the question of generalizability. In behavior modification research, this con-
cern is reflected when questions are asked about whether the relationship
observed between a treatment technique and a target behavior holds across
populations, settings, and therapists. To the extent that a particular study
can answer these various questions, it has external validity. At a minimum,
the results of a specific study suggest that, if the experiment were replicated
with similar subjects, therapists, and environmental circumstances, the out-
come would be similar. However, if in a particular study a large, hetero-
geneous sample of subjects and therapists is employed, and if the experi-
mental hypothesis is examined across a number of diverse situations, more
general kinds of conclusions can be drawn.

In general, single-case designs, such as the reversal and multiple-base-
line, do not have considerable external validity. One of the major reasons is
that, typically, only one or a few subjects are used when these designs are
employed, thus restricting the types of inferences which can be made. For
example, it is difficult to conclude that severely retarded children, in



12 Tuomas L. WHITMAN AND JouN W. SciBak

general, will respond in a certain fashion to a specific treatment technique,
just because one or two severely retarded children responded in this way in
a particular experiment. In contrast, if 10 severely retarded children
respond in a unitary fashion to a treatment, then a stronger inference can be
made about the effects of the treatment with this population of individuals.
Hersen and Barlow (1976) emphasize this point. They state that isolating the
active therapeutic variable for a given client thfough a rigorous single sub-
ject experimental design provides little basis for inferring that this
therapeutic procedure would be equally effective when applied to clients
with similar behavior disorders (client generality), when applied by dif-
ferent therapists (therapist generality), or when applied in different settings
(setting generality). Because of these problems associated with generalizing
from a specific case, group designs are suggested and preferred by many
investigators.

Unfortunately, practical logistical problems, such as subject unavaila-
bility, monetary constraints, or time limitations, often render group research
investigations impossible. These problems are among the major reasons why
single-subject designs have become increasingly popular with clinical re-
searchers. Hersen and Barlow (1976) point out that the external validity of an
experiment with one client can be increased if the results of an original
experiment are directly replicated three or four times with similar clients. In
a direct replication series, the same therapist applies the procedure being
evaluated in the same setting to clients with nearly identical target
behaviors. Thus, the issue of general efficacy of a procedure across clients is
addressed. Hersen and Barlow also indicate that, through a systematic
replication strategy, questions concerning the general effectiveness of a treat-
ment procedure can be more extensiyely examined. In systematic replication
studies, an attempt is made to replicate findings from a direct replication
series while varying the setting, behavior change agent, type of client, or
some combination of these parameters.

Although direct and systematic replication strategies can be employed
to increase the external validity of findings associated with single-subject
designs, they require a considerable expenditure of time and energy.
Although it is not unusual to see a direct replication series in which the effec-
tiveness of a particular procedure is examined across three or four subject
with a particular behavioral problem or deficiency, systematic replication
series evaluating a procedure across behavior change agents occur with con-
siderably less frequency.
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Critique and Evaluation®

In order to examine the scientific status of behavior modification studies
conducted with the severely and profoundly retarded and the types of con-
clusions which can be drawn about the techniques employed, a systematic
review of the research literature in this area was conducted, using the
parameters just discussed. The data assessed was generated by a survey of
research which appeared in the following journals: AAESPH Review,
American Journal on Mental Deficiency, Behavior Modification, Behavior
Research and Therapy, Journal of Behavior Therapy and Experimental
Psychiatry, Mental Retardation, Journal of Applied Behavior Analysis and
Journal of Experimental Child Psychology. In addition, reference lists from
several other reviews, including Berkson and Landesman-Dwyer (1977) and
Birnbrauer (1976), were examined, and relevant articles critiqued from a
number of other journals. The following items of information were recorded
from each study for analysis purposes: authors, journal name, year, number
of severely retarded, profoundly retarded, and other retarded subjects, target
behaviors addressed, training procedures employed, who applied the pro-
cedures, the situation in which the procedures were applied, whether the
reliability of the measurement procedure was appropriately assessed,
whether a valid experimental design was employed and technique applica-
tion was monitored, whether generalization of effects over time, situations,
and responses were evaluated, and, finally, whether the social validity of the
results were assessed. Except for the first three items of information response
codes were developed and the reliability of the rating procedures assessed. In
all instances, the reliability coefficients exceeded 80.

Since 1962, 280 studies evaluating the effects of behavior modification
techniques with the severely and profoundly retarded were found in the pro-
fessional journals just cited. Table I shows the number of studies appearing
annually in each of these journals from 1962 through 1979. As depicted in this
table, there has been a gradual increase over the years in the number of
studies published. Not surprisingly, journals which are exclusively concerned
with mental retardation are publishing a greater amount of research in this
area. In the last four years, over a third of the research published has ap-
peared in the AAESPH Review and Mental Retardation. However, the Jour-
nal of Applied Behavior Analysis, which has no constrictions regarding sub-
ject population addressed, has published 51 studies since 1968. Perhaps

* The data reported in this section represent only a small percentage of that collected and ana-
lyzed. A more complete presentation of the data will appear in a forthcoming article.
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Tasee I
Behavior Modification Research with the Severely and Profoundly Retarded Published in
Various Journals from 1962 to 1979

Year AAESPH AJMD BM BRAT BT BTEP MR JABA JECP Other Total

1962 —a 1 — — — — — — — 0 1
1963 — 2 — 0 — — o J— — 1 3
1964 — 0 — 0 — — - — 0 3
1965 — 3 — 0 — — 2 — — 0 5
1966 — 3 — 0 — — 0 — — 0 3
1967 — 7 — 1 — — 3 — — 0 11
1968 — 1 — 0 — — 0 3 1 2 7
1969 — 6 - 0 — — 0 7 1 0 14
1970 — 5 - 0 0 0 2 5 0 1 13
1971 — 6 — 0 2 0 3 9 0 1 21
1972 — 5 — 1 1 0 4 4 0 2 17
1973 — 5 — 2 1 1 8 6 0 1 24
1974 — 7 — 0 4 1 10 4 0 1 27
1975 — 5 — 5 4 2 5 2 0 4 27
1976 3 3 - 1 0 4 4 3 0 0 18
1977 5 3 5 1 3 5 5 5 0 1 33
1978 10 6 4 2 1 3 10 3 1 1 41
1979° 4 1 0 1 1 1 4 0 0 0 12

Total 22 69 9 14 17 17 63 51 3 15 280

Note. The journals reviewed are the following: AAESPH Review, American Journal on Mental Defi-
ciency (AJMD), Behavior Modification (BM), Behavior Research and Therapy (BRAT), Behavior Therapy
(BT), Behavior Therapy and Experimental Psychiatry (BTEP), Mental Retardation (MR), Journal of Applied
Behavior Analysis (JABA), Journal of Experimental Child Psychology (JECP), and other miscellaneous
journals.

2 Indicates journal not in existence that year.
Research published in journals during the first three to six months of 1979.

because of the current availability of other outlets, the number of studies
published annually in JABA is on the decline.

Closer examination of the studies reviewed shows that 26 % of them
employed profoundly retarded subjects exclusively; 33 %, severely retarded
individuals; 15%, subjects from both these populations; 18 %, a combination
of mildly, moderately, and severely retarded subjects; and 8% of the in-
vestigations reported using retarded individuals, but did not report the level
of retardation. From the behavioral description given of the subjects in this
last group of studies, it appears that most, if not all, were in the severe and
profound range of retardation.

In the greater part of the research reviewed, the subjects chosen for in-
clusion in the studies did not appear to have been randomly selected. In
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most instances, it is not clear whether behavioral criteria were employed
other than the presence of the particular target behavior or target deficiency
which provided the focus for the treatment program. If these subjects were
selected because in some sense they were the elite of the severely or pro-
foundly retarded residents in an institution, data concerning technique effec-
tiveness from these subjects cannot legitimately be used to make inferences
about how the technique would affect the larger population of the severely or
profoundly retarded. For example, the fact that a behavior-shaping program
works with a cooperative, physically nonhandicapped, higher functioning,
profoundly retarded individual does not mean that it would work with a pro-
foundly retarded individual with less positive behavior characteristics. If
general conclusions about the efficacy of behavioral techniques with the
severely and profoundly retarded are to be reached, it is imperative that ran-
dom subject selection procedures be employed.

Further analysis of the data from this survey shows that 63% of the
studies were directed to increasing appropriate behavior, and 37% focused
on decreasing inappropriate responses. Table II presents a further break-
down of the target behaviors addressed by these studies. As can be seen in this
table, the majority of the studies were directed to modifying self-help,
language, self-stimulation, or self-injurious behaviors. Within the self-help
area, studies were most frequently focused on developing toileting (N = 25),
self-feeding (N = 13), or a combination of self-help skills (N = 12). In con-
trast, little attention has been given to the evaluation of techniques for devel-
oping dressing (N = 5), grooming (N = 2), and oral-hygiene (N = 1)

TasLe 11
General Target Behaviors Addressed in Behavior Modification
Research with the Severely and Profoundly Retarded

Target behaviors Number of studies Relative percentage
Self-help 58 20.7
Social behavior 21 7.5
Language 46 16.4
Other appropriate 52 18.6
Self-stimulation 33 11.8
Self-injurious 29 10.4
Aggression & tantrum 11 3.9
Other inappropriate 30 10.7

Total 280 100.0
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behaviors. In the language area, only eight of the studies were concerned with
the development of receptive language skills, most of the remaining being
concerned with increasing expressive language. Other appropriate behavior
frequently addressed included the development of prevocational, imitative,
and attentional skills. Besides those inappropriate behaviors tabulated, the
only other maladaptive response to receive considerable attention was
rumination behavior (N = 10). Although a number of other responses, such
as ambulation, coin usage, pica, coprophagy, stealing, and stripping, have
provided the focus for treatment, the number of studies concerned with each
has been small.

Procedurally, a wide array of techniques for changing behavior has been
evaluated across studies. Techniques employed in 5% or more of the studies
include positive reinforcement, verbal instruction, modeling, differential
reinforcement of other behaviors (DRO), and a wide variety of punishment
procedures, including time-out and overcorrection. In the majority of the
studies, about 75%, various combinations of two or more techniques were
used. Although many of the techniques employed across studies can be con-
ceptually categorized together, these techniques at a procedural level vary
considerably from study to study. For example, the nature of the stimuli in-
volved in punishment programs have been quite diverse, and have included
aversive agents such as shock, slaps, lemon juice, and aromatic ammonia.

Table III shows the agents who administered these procedures and the
setting in which the training programs have been conducted. As indicated in
this table, most programs have been delivered by experimenters, research
assistants, institutional staff members, or teachers in experimental rooms,
ward-or dayrooms, classrooms, or workshops. Several points concerning
the information provided by this table are worthy of mention. The clinical
validity of any behavior modification program is best established when the
techniques are administered by the agents who daily interact with the
retarded clients, such as teacher or ward personnel, and when these techni-
ques are delivered in the client’s natural setting. When this does not occur,
questions concerning whether programs can be transferred to these agents
and across settings arise. In this regard, it should be noted that, though 42 %
of the programs were administered by natural treatment agents and 57 % did
occur in the client’s daily environment, a large percentage were administered
by an experimenter or research assistant (39 %), and in an experimental room
(30%). Table III also shows that a high percentage of studies did not clearly
specify who applied the technique (21 %) or where training took place (11 %).
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Tasee III
Therapists Applying Procedures and Settings in which Behavior Modification Research
with the Severely and Profoundly Retarded Has Been Conducted

Therapists Number of studies Relative percentage
Experiment research assistant 109 38.9
Institutional staff 69 24.6
Teacher ) 27 9.6
Parent 5 1.8
Volunteer-foster grandparent 7 2.5
Mechanical delivery 1 4
Other 3 1.1
Not specified (unclear) - 59 21.1

Total 280 100.0
Settings . Number of studies Relative percentage
Experimental room 85 30.4
Classroom 37 13.2
Home 6 2.1
Hospital ward-dayroom 96 34.3
Workshop 21 7.5
Other 4 1.4
Not specified (unclear) 31 11.1

Total 280 100.0

Because this information is lacking, it is impossible to make inferences
concerning the clinical validity of the programs, specifically, who might be
able to apply such programs and where they can be effectively implemented.

Since the inception of behavior research programs with the severely and
profoundly retarded, the measurement procedures employed have been
more frequently and extensively evaluated. From 1962 through 1967,
reliability data were reported in only a few investigations. More recently,
there has been a marked increase in the number of studies in which measure-
ment instruments have been examined. However, in over 50 % of the research
published in the last five years, investigators still either have not made this
assessment, or have used measurement systems which have failed to meet
suggested standards. Studies in the latter category have either not evaluated
the reliability of their rating instruments during each experimental condition,
or have reported reliability coefficients of less than .80. It should also be
pointed out that, although in over 90% of the studies reviewed, observers
were employed in the collection of data, attempts to eliminate potential
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sources of rater bias which can influence reliability estimates (Kazdin, 1977)
have been infrequent.

From a design perspective, there has also been an improvement in the
quality of research conducted in the last few years. Whereas from 1962
through 1967 less than 50% of the studies conducted used appropriate
research designs, over 75% of the designs employed in the last five years have
enabled scientifically valid statements to be made concerning the relationship
between treatment procedures and target behaviors. However, in only one of
the studies reviewed was an attempt made to monitor directly the treatment
procedure itself, and determine whether it was implemented as stated by the
investigators. It should be noted that this methodological deficiency has been
present in most of the published research in the behavior modification area
and is not restricted to studies conducted with the severely and profoundly
retarded. Moreover, though the failure to monitor technique implementation
somewhat reduces the confidence which may be placed in statements about
the functional relationship between a treatment intervention and behavior
change (Kazdin, 1978), this shortcoming does not completely invalidate the
conclusions that may be reached about such relationships.

Although the methodological quality of the behavior modification
research conducted with the severely and profoundly retarded has been
improving, the focus of almost all early research and most recent investiga-
tion has been primarily on evaluating the short-term effects of the treatment
intervention. Although an increasing number of studies are examining the
effects of treatment programs over time, the absolute number of such studies
is still small, and the length of the follow-up and maintenance periods are
relatively short. Thus, more definitive statements concerning the effects of
maintenance procedures, and whether initial behavior changes are sustained
over time, cannot be made (see Table IV and Figure 1). Even greater
ignorance exists concerning our knowledge about the generalized effects of
training procedures on target behavior in nontreatment situations and the
side effects of these procedures on behaviors not directly treated (see Table IV
and Figure 1).

The aforementioned statements are descriptive of the overall picture of
behavior modification research with the severely and profoundly retarded. A
closer analysis of research with this population reveals that, though
numerous techniques have been evaluated and their effectiveness established
across subjects within a study, there have been few attempts across studies to
examine systematically the general effectiveness of a technique when it is
administered by other therapists in other settings. Moreover, systematic
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TasLe IV
Number and Percentage of Studies from 1962-1979 Which Have Included Maintenance
" and Generalization Assessments

Number of Studies Percentage”
Maintenance? 59 21.1
Follow-up® 29 10.4
Situation generalization 56 20.0
Response generalization 41 14.6

% The percentages were derived by dividing the actual number of studies which made the assessments by 280,
the number of studies reviewed.
The term “maintenance” was applied to all studies which continued to examine the effects of the training pro-
cedure after it was modified in some way. For example, during the maintenance period, the therapeutic
procedure may have been abbreviated, or responsibility for its application may have been taken over by a
teacher, ward attendant, or parent. In contrast, “follow-up” was used to describe studies where the
training procedure was not changed and its effects over time were evaluated.

attempts to test the general utility of such techniques when they are employed
with numerous subjects who reflect the total range of deficiencies which
characterize severe and profound retardation are nonexistent.

In summary, many studies have been conducted which evaluate the effi-
cacy of behavioral techniques with the severely and profoundly retarded. In
general, the methodological quality of these studies has been improving. As
we have pointed out elsewhere (Whitman & Scibak, 1979), an extensive tech-
nology for teaching mentally retarded children a variety of adaptive
behaviors and suppressing numerous deviant responses has been developed.
However, based on our present analysis of the research literature, it is
obvious that a great deal more research must be conducted before it can be
stated with certainty that effective techniques for modifying the behavior of
the severely and profoundly retarded exist. Specifically, there is considerable
variation in the number of studies conducted in different behavioral areas.
For example, little work has been done in the areas of self-grooming, oral
hygiene, and self-dressing. Even in those behavioral areas where con-
siderable research has been completed, few attempts to examine system-
atically the effectiveness of particular behavior change procedures in dif-
ferent situations have been made. Moreover, although research indicates that
this technology has often produced dramatic short-term positive changes in
behavior in the treatment situation, evaluations of the long-term and
generalized effects of these procedures have seldom taken place. Although
there might be a temptation to criticize investigators in this area for not
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incorporating follow-up and generalization assessments in their studies more
frequently, it seems strategically appropriate that the initial emphasis in the
evaluation of a technology be placed on examining the direct and immediate
effects of treatment techniques. Presently, however, it is imperative that
maintenance and generalization questions be examined and that systematic
examination of the effects of techniques across diverse clinical situations be
conducted.
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Future Directions

Social Validity

In particular, it is important that the social validity of the results be
evaluated, that the treatment techniques be completely specified and moni-
tored and their efficiency evaluated, and that the response of the public to
these techniques be assessed. Behavior therapists generally agree that it is not
sufficient for an intervention to produce only reliable change in the behaviors
of concern, but also that these changes should be therapeutically important
and meaningful. In order for a treatment to be considered effective, it must
not only increase adaptive behavior or decrease maladaptive behavior per se,
but it must change behavior to an extent that the client is viewed more
positively by significant others. That is, it is critical that social agents, such as
teachers and parents, perceive and evaluate positively the behavioral
changes produced by the treatment programs.

Two methods, social comparison and subjective evaluation, have been
used by researchers in making decisions concerning the therapeutic sig-
nificance of a behavioral change (Kazdin, 1978). In the social comparison
method, criterion reference subjects, along with experimental subjects, are
monitored during a study. In contrast to traditional control subjects, crite-
rion reference subjects are not only omitted from treatment, but they are
behaviorally different from the experimental subjects. Whereas the treatment
subjects are selected because they are deficient or deviant in their behavior,
the criterion reference subjects are chosen because they are viewed by signifi-
cant social agents as behaviorally competent and are objectively rated as dis-
playing a higher frequency of socially desirable behaviors. At the termina-
tion of a treatment procedure, a program is considered successful to the
extent that the treatment subjects approximate the criterion reference sub-
jects in their behavior.

In contrast to the social comparison method, the subjective evaluation
approach to assessing therapeutic significance is less objective. Typically,
clients are evaluated on some type of rating scale by significant others who
interact with them on a routine basis. The rating scales are used to assess
whether, from a more global, impressionistic perspective, the client is dif-
ferent after treatment. Although self-report measures are more likely to be
biased by a variety of external factors, their use as a convenient and econom-
ical supplementary evaluation procedure has been strongly recommended
(O'Leary & Turkewitz, 1978). With the exception of a handful of studies
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(cf. Azrin & Armstrong, 1973; Reid & Hurlbut, 1977) behavior modification
research with the mentally retarded has not included either of these two pro-
cedures for assessing therapeutic significance.

Technique Specification and Monitoring

In examining the results of any research, it is necessary to have complete
information concerning the independent variable. In particular, it is impor-
tant that the treatment technique is completely specified, its application
monitored, its efficiency evaluated, and the response of the public to the tech-
nique assessed. As O'Leary and Turkewitz (1978) point out, the failure to spe-
cify therapeutic procedures in detail constitutes one of the most common and
serious problems in psychotherapy research. In order for a treatment tech-
nique to be subjected to continued empirical evaluation and/or to be
employed in a standardized fashion in clinical situations, the technique must
be clearly and sufficiently articulated. The major vehicle for conveying this
information to the scientific and clinical community has been research ap-
pearing in professional journals. Unfortunately, treatment procedures have
been typically only briefly described in published research with the mentally
retarded.

Although the benefits that might accrue from publishing more extensive
descriptions of treatment procedures seem obvious, journals typically have
not allowed space for such information. Recently some journal editors have
been encouraging authors to submit a treatment manual, which is reviewed
and, although not published, is made available on request from the author or
a central information source. O'Leary and Turkewitz suggest that such treat-
ment manuals should include a description of the treatment procedure, infor-
mation on how the therapist was trained, and data concerning the amount
and extent of therapist and therapy supervision required. To the extent that
such essential information about a treatment technique is not developed and
made available, the scientific base for the evaluation of behavior modifica-
tion techniques is undermined, and standardization of the technology
becomes impossible.

At some point in the evaluation of a technique, a decision must be made
concerning its effectiveness. Usually, this decision is made after examining
for changes in the target behavior across conditions of an experiment. For
example, if an appropriate target behavior (dependent variable) shows a
reliable increase in frequency during a treatment condition when contrasted-
with its baseline level, and this effect is replicated within an appropriate
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experimental design, the assumption is usually made that the treatment pro-
duced the changes in the target behavior (independent variable). However,
even if the experimental results are replicated and design requirements met,
confidence in the conclusions concerning the functional relationship between
atreatment and target behavior can be increased by gathering supplementary
data showing that the intervention was conducted as specified (cf. Kazdin,
1978; Koegel, Russo, & Rincover, 1977). As mentioned earlier, this type of
evaluation has seldom been conducted in research with the mentally
retarded. Without monitoring the intervention and knowing empirically that
it was implemented as stipulated, it is more difficult to conclude that changes
in a target behavior during a treatment condition were a function of that
treatment, and not some other therapist- or treatment-related variable. For
example, it is possible that a response change may occur during treatment
even though administration was not appropriate, suggesting that the misap-
plied treatment was nevertheless an effective therapeutic package. Con-
versely, when change is minimal or nonexistent during treatment, several
alternative explanations are also plausible. It could be that the technique is in-
effective, or that it was not administered in an appropriate fashion.

In summary, if it can be determined that a given technique is actually
administered as prescribed, a stronger statement can be made about its effec-
tiveness or lack of effectiveness. In order to monitor a treatment, the tech-
nique and its mode of application must be fully specified in advance. Itis also
important that the reliability of the monitoring procedure be established. In
discussing these issues, O'Leary and Turkewitz (1978) suggest that, by having
a more detailed assessment of the independent variable, investigators will be
automatically prompted to provide more adequate treatment descriptions.

Technique Efficiency

At the inception of the behavior modification movement, emphasis was
almost exclusively placed on developing techniques that worked, that is, pro-
cedures that resulted in behavioral change. However, as a variety of effective
techniques has evolved for dealing with particular behavioral deficiencies
and problems, other indices for evaluating this technology have become
increasingly relevant. One of these indices has to do with the efficiency of the
procedure being employed. In this context, efficiency refers to the amount of
time it takes for a procedure to effect behavior changes (O'Dell, 1974). Given
that all other factors are equal, a technique which works faster must be
judged superior. When the technologies used in educational programs with
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the mentally retarded are examined, a considerable variation in their effi-
ciency is seen. For example, some early behavior modification programs
directed at developing self-help behaviors, such as toileting skills, have taken
months and sometimes years to produce desired effects (Baumeister &
Klosowski, 1965). In contrast, more recent self-help programs, such as the
toileting program developed by Azrin and Foxx and their colleagues (1971,
1973), have reported considerable success in training retarded individuals in
a matter of days. Unfortunately, from both a clinical and a developmental
perspective, technique efficiency data seldom are reported, even in more
recently published studies. Such information ideally should include the
number of days and hours per day a program was in effect, the number of
staff involved in the administration of the program, the time spent to train the
staff, and the amount of time each staff member had to devote to the pro-
gram. Because such detailed information is not usually reported, it is impossi-
ble for staff in clinical settings to judge whether it would be practical or possi-
ble to incorporate the technique into their educational programs.

Although information about the efficiency of a particular technique
should be helpful in therapeutic planning, caution must be exercised when
making inferences concerning the relative efficiency of two techniques or,
more specifically, when making judgments about their potential value in
another setting. Although a procedure employed in one study may seem
more efficient than in another, differences may be related to therapist,
population, or setting variables, rather than to the technique per se. From a
scientific perspective, in order to compare systematically the efficiency of
two different techniques, a group study should be conducted, where con-
founding factors, such as those just mentioned, are controlled through either
matching or randomization procedures.

Social Perception of Behavioral Techniques

During the early history of the behavior modification movement, a great
deal of notoriety was associated with behavior therapists, and negative
public reaction was voiced regarding behavior techniques. In part, this reac-
tion was probably due to the vigor with which those in the behavioral move-
ment rejected medical and psychoanalytic models for treating “psycholo-
gical” problems and asserted their own approach. Perhaps even more impor-
tant was the fact that behavioral techniques were seen as controlling and
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dehumanizing, and as not being applicable to man. Whatever the reason,
behavior modification, like many other scientific disciplines, has had to con-
tend with public skepticism and rejection, even when a technique’s effec-
tiveness has been established.

Ultimately, if behavior modifiers are to enhance the face validity of their
technology, they will, to some extent, have to change their own behavior.
One solution involves developing techniques which are more acceptable to
the public. From a methodological perspective, if this is to be done, it is
imperative that behavior modification researchers assess the perceptions of
those trained to utilize behavioral techniques, those toward whom the tech-
niques are directed, and those who view these techniques being employed.
This type of assessment, which would require the administration of some
type of rating form or attitudinal scale, can be readily incorporated into any
study. Such an assessment would not only provide information concerning
how a technique is viewed, but would also provide cues to the investigator
for changing the technique so as to make it more socially appealing. Again,
unfortunately, this type of evaluation has been conducted in only a few
studies (Webster & Azrin, 1973). A second solution requires changing the

“way the technology is presented to the public. In this regard, it is striking how
many behavior modifiers have recently begun to describe their procedures in
less technical terms and have started using “everyday” language in discussing
their approach to the study of human behavior. A third solution for gaining
public acceptance of behavior modification technologies is to educate the
public regarding behavior modification and how it lies “on a continuum”
with therapeutic efforts of the past. The negative attitudes of the public
toward behavior modification have often occurred as a result of misconcep-
tions on their part concerning its true nature. If this strategy for changing
public reaction to behavior modification is to work, active dialogue and in-
terchange must occur between its advocates and its potential consumers.

As behavior modification technology with the mentally retarded
evolves within various therapeutic domains, there is little doubt that there
will be increasing emphasis on refining and strengthening existing tech-
niques. In addition to the methodological and procedural modifications just
discussed, it is imperative that future studies focus on assessing: (1) the rela-
tive effectiveness of different treatments, (2) the gains to be made by combin-
ing already established techniques, and (3) the importance of specific sub-
components of complex treatment packages. Such evaluations will require
that group designs be employed. In evaluating the results of these types of
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studies, there will be an increased focus on isolating small but reliable dif-
ferences between techniques which, in and of themselves, have already been
shown to be educationally valuable.

TREATMENT IMPLICATIONS OF BEHAVIOR MODIFICATION
REsearcH

In the first part of this chapter, questions concerning the behavioral
potential and the educability of the severely and profoundly retarded were
raised. It was pointed out that historically there has been extensive debate on
these questions and that, presently, this debate continues as evidenced by the
issues brought forth in the Wyatt-Hardin court case. It was further noted that
there is considerable empirical evidence bearing on these questions, and that
these data must be considered if more definitive answers are to be found. In
the second section, behavior modification research conducted with the
severely and profoundly retarded was evaluated and its scientific acceptabil-
ity along with the scope and extent of its inquiry examined. On the basis of
this evaluation, it can be concluded that many of the deficiencies presented
by the severely and profoundly retarded can be at least temporarily
remediated and that individuals so handicapped are capable of learning a
multitude of new behaviors. Virtually all the studies reviewed show that
short-term changes in behavior occur. Furthermore, the majority of these
studies, particularly those which are more recent, are methodologically
sound. However, it was also noted that randomized subject selection pro-
cedures were often not employed, and that most of these studies did not exa-
mine whether behavioral changes were sustained over time or generalized
over situations. Although the need for further research in some behavioral
areas (e.g., social behaviors) is particularly great, it is also obvious that more
work generally must be conducted across all areas before more definite con-
clusions concerning the educability of this population can be reached.
Despite the limitations of past research, there are little data at present to sug-
gest that educational programming and evaluation of these programs should
not be vigorously pursued and that guarded optimism concerning their
ultimate success is warranted. However, future studies need to be conducted
to broaden the scope of their evaluation and assess more directly the social
significance of their results, as well as to monitor technique applications and
information about the efficiency of the intervention and the public’s percep-
tion of these techniques.
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It should be recognized that the basic question concerning whether
retarded persons are educable cannot be categorically answered, and that
any answer must take into account the fact that both the issue of educability
and the phenomenon of retardation are concepts on a continuum. In one
sense, it can be stated with a high degree of certitude that, although mentally
retarded persons differ in their learning potential, all are educable, in that
each is capable of learning at least some new behaviors, however simple.
Thus, the basic question centers around the extent to which various mentally
retarded persons are educable. Most scientists and practitioners now recog-
nize that the answer to this question, for any specific individual, cannot be ar-
rived at on an a priori basis, but must be based on careful evaluation of the
individual’s response to the educational programming that he or she receives.
In this regard, it should be recognized that even when a person fails to learn
under a particular teaching regimen, it cannot be concluded that he or she is
not capable of learning in other situations when other approaches are
employed.

Ultimately, the issue concerning the educability of the mentally retarded
is really a practical rather than a theoretical one. That is, the emphasis on
educating this population and more to society’s value system concerning the
importance of such educational programs and how much time and resources
it is willing to devote to the development of these programs. Whereas in the
first half of this century there was considerable emphasis on custodial care
and eugenics programs for the mentally retarded, there currently is a commit-
ment to recognizing the rights of these persons and providing them with the
best treatment and education possible. The extent to which society continues
this commitment in the future will be at least in part a function of the success
of current programs. It is hoped that both future program development and
society’s evaluation of these programs will be based on the findings of scien-
tifically acceptable research.
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2 Toilet Training for the
Mentally Retarded

JouN R. McCARTNEY AND JEFFREY C. HOLDEN

INTRODUCTION

The systematic application of learning principles to modify the behavior of
humans has perhaps one of its most basic and important functions in the
training of toileting skills in mentally retarded persons. Many of these per-
sons have no language and lack the ability to dress, feed, and groom
themselves. However, in many instances the most degrading aspect of their
behavior, both to the client and to his or her parents or caretakers, is the
absence of toileting skills (Baumeister & Klosowski, 1965; Bettison, Davison,
Taylor, & Fox, 1976; Ellis, 1963; Osarchuk, 1973).

The absence of toileting skills presents a significant problem for habilita-
tion efforts. Inability to remain clean and dry is not acceptable behavior in
the community, except for young children. As a result, the older child, teen-
ager, or adult who exhibits this behavior is severely restricted in his or her
interactions with the environment. Indeed, admission to an institution is
often the result. Even within the institution, the lack of independent toileting
skills leads to further restrictions on habilitative opportunities by limiting
educational and leisure time experiences (Bettison et al., 1976; Rentfrow &
Rentfrow, 1969). Toileting skills are prerequisite for training more advanced
skills (Baumeister & Klosowski, 1965; Rentfrow & Rentfrow, 1969).

Another important consideration related to the absence of toileting skills
is the effect on the attitude and morale of parents and/or institutional staff
(Bettison et al., 1976; Ellis, 1963). Cleaning up accidents and escorting clients
to the toilet are unpleasant jobs that consume large amounts of time and
energy. A feeling of hopelessness and lowered expectations results, attitudes
which may further interfere with habilitation attempts.

The economic costs involved in caring for non-toilet-trained patients,
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though certainly not as important as the humanistic concerns mentioned pre-
viously, are significant (Baumeister & Klosowski, 1965; Ellis, 1963; Osar-
chuk, 1973; Rentfrow & Rentfrow, 1969; Smith, Britton, Johnson, &
Thomas, 1975). Soiled linens and clothes are a major burden for institutional
laundries. Also, staff time used in helping residents to void appropriately and
in cleaning up after accidents is enormous. Certainly it would be desirable to
spend this money in more productive ways.

Finally, health problems are exaggerated in environments where non-
toilet-trained individuals reside. The incidence of dysentery and intestinal in-
fection is increased in such settings (Rentfrow & Rentfrow, 1969).

Although the absence of toileting skills is a significant problem, little
attempt was made to increase toileting skills in severely and profoundly re-
tarded persons until the 1960s. Before that time, the “caring” or custodial ap-
proach was used with this population (Smith et al., 1975). It was assumed
that these persons could not learn toileting skills, or any other skills for that
matter, and they were sheltered in crowded wards with high resident-staff
ratios (Rentfrow & Rentfrow, 1969). However, with the emergence of interest
in using formal learning principles to solve applied human problems during
the last two decades, the training of toileting and other self-help skills has
been approached with increased fervor.

This more energetic approach to the problem of incontinence was fueled
by a theoretical analysis presented by Ellis (1963) of the S-R principles that
might be used to train the severely retarded resident to eliminate in the toilet.
He postulated that, prior to toilet training, the patient eliminates in response
to rectal tension or bladder distension alone. However, after training, by the
principles of contiguity and drive reduction, the elimination response occurs
only after approaching the toilet and in the presence of cues associated with
the toilet. Ellis proceeded to propose a detailed procedure for training appro-
priate elimination responses using these principles.

Ellis" article suggested a methodology for the training of toileting skills;
however, its primary effect was to reverse the old assumption that severely
retarded persons could not be toilet trained. Although he postulated
damage to the central nervous system as one possible cause of the problem,
he stated that the major causes are a lack of training and decreased learning
ability in these persons. He strongly suggested that effective use of learning
principles might overcome these latter problems.

Since 1963 there have been a number of attempts to train toileting in
mentally retarded persons. At least 40 articles can be related directly to this
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problem. As in most research areas, the early experiments were relatively un-
sophisticated and had limited objectives; but in recent years more extensive
procedures have been used, and successful attempts to train full toileting in-
dependence have been reported (e.g., Azrin & Foxx, 1971; Smith et al., 1975;
Van Wagenen, Meyerson, Kerr, & Mahoney, 1969).

The object of this chapter is to provide a critical review of the literature
on toilet training of mentally retarded persons. A brief theoretical analysis of
the training techniques described in this literature will be presented, as well as
a detailed coverage of the training methods, so that more practical factors can
be considered. Weaknesses in experimental design will be discussed, as well
as administrative issues. An attempt is made to provide the applied research-
er with a more thorough understanding of what is currently known about
toilet training, as well as to provide the clinician with needed information for
treating the problem in the clients that he or she serves.

TorLer TRAINING PROCEDURES

Procedures for training toileting skills in the mentally retarded can be
divided into two basic categories, including procedures for decreasing inap-
propriate toileting behaviors (e.g., toilet accidents) and procedures for
increasing appropriate toileting behavior (e.g., dressing skills associated with
toileting). The primary techniques used, as well as some theoretical rationale,
will be presented in the following sections.

Decreasing Inappropriate Toileting Behavior

The basic theoretical rationale for techniques used in reducing toileting
accidents is that these behaviors are operant responses controlled by their
consequences. Since sphincter muscles can be controlled voluntarily if they
have matured sufficiently and there is no central nervous system damage, this
assumption seems appropriate.

Punishment, the application of a contingent aversive event for the pur-
pose of reducing the frequency of a behavior, is a commonly used procedure.
Mild corporal punishment (i.e., spanking) was used by Ando (1977) and
Azrin, Bugle, and O’Brien (1971), whereas Baumeister and Klosowski (1965),
Smith (1979), and Waye and Melnyr (1973) allowed their subjects to wear
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soiled clothes for a period of time after each accident. The former procedure
in particular must be used with care, and only if approved by appropriate
guardians, human rights groups, etc.

Azrin and Foxx (1971) and Smith et al. (1975) used a verbal reprimand
such as “Stop!” or “No, you're wet!” at the onset of an accident, with the aid
of an electronic signaling device. Such reprimands may act as punishers, but
they also inhibit the voiding response in some cases. After consistently pair-
ing these reprimands with bladder distension, classical conditioning may
occur causing bladder distension to become a conditioned stimulus for the
inhibition of voiding, thus reducing toileting accidents. The principle here is
the same as that often used in dealing with the nocturnal enuresis of normal
children (Doleys, 1977).

Response cost is also an aversive contingency that has been applied to
toilettng. In this procedure, certain specific privileges or rewards that a
client possesses are withdrawn contingent upon an accident. For example,
Luiselli (1977) withdrew special outings or evening TV watching if an acci-
dent occurred.

Time-out from positive reinforcement is very common in the toilet
training literature (Ando, 1977; Azrin & Foxx, 1971; Azrin, Bugle, &
O’Brien, 1971; Smith, 1979; Smith et al., 1975). After an accident, the sub-
ject may be ignored for 10 minutes to an hour, hopefully removing any
opportunity for reinforcement which may unintentionally strengthen the in-
appropriate toileting response.

Another technique used to reduce toileting accidents is restitution over-
correction (Ando, 1977; Azrin & Foxx, 1971; Bettison et al., 1976; Doleys &
Arnold, 1975; Smith et al., 1975; Trott, 1977). This method requires the
client to clean the residue produced by the toileting accident. For instance,
he or she may be required to undress, take a shower, wash the soiled
clothes, and mop up any traces of soil on the chair or floor where the acci-
dent occurred (Azrin & Foxx, 1971). The restitution overcorrection tech-
nique includes many components. First, the social consequences of having
an accident are stressed by this procedure, which is the primary intention
(Azrin & Foxx, 1971). Second, the technique is probably an aversive event
to most persons, which suggests that punishment may be operating to sup-
press accidents. Finally, the technique entails time-out from positive rein-
forcement, since edibles, praise, and other reinforcers are withheld during
this procedure. Thus, the technique is actually a combination of many
learning principles.
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Increasing Appropriate Toileting Skills

Skills necessary for fully independent toileting are: (1) approaching the
toilet, (2) dressing skills associated with toileting, and (3) eliminating in the
toilet. A truly continent individual must be able to approach the toilet area on
his own, lower his pants and underwear, eliminate in the toilet, use tissue ap-
propriately, and pull his clothes back on. However, researchers differ on the
method they use to attain such results. These three categories will be dis-
cussed separately; however, in a number of studies an attempt is made to
train all three.

The majority of the studies reported on toilet training involve system-
atically reinforcing appropriate elimination. The client is given praise, edible
reinforcement, or both, immediately after appropriate eliminations.
Although this approach appears simplistic, it is complicated by the fact that
the occurrence of a voiding response may not always be readily discernable.
For this reason, signaling devices have been used by several researchers. An
electronic device is located in the toilet bowl, and a signal is elicited when the
slightest elimination occurs. Once appropriate elimination has been
increased by the use of positive reinforcement, it is necessary to fade out the
continuous-reinforcement schedule by gradually introducing partial-rein-
forcement schedules, which are thinned until extrinsic positive reinforcement
can be eliminated totally.

Although nearly all attempts to toilet train the mentally retarded focus
on increasing appropriate elimination behavior, not all researchers have ad-
dressed the issue of ensuring that the individual can arrange his or her clothes
properly before and after elimination. In most of these studies, dressing was
not targeted, because the subjects chosen for the study were capable of pull-
ing their pants and underpants up and down. However, in attempting to
generalize training effects to more severely retarded residents, one must
recognize the importance of the client’s possessing at least minimal dressing
skills before he can be considered toilet trained.

Those toilet training studies which have been designed to target dressing
skills have typically utilized manual guidance and fading (e.g., Azrin & Foxx,
1971; Smith et al., 1975; Van Wagenen et al., 1969). In using these proce-
dures, the individual is given the minimum physical guidance necessary to in-
sure appropriate lowering of his pants and underwear. As the client begins
lowering his or her garments independently, the guidance provided by the
trainer is reduced. The crucial factor is that the trainer allows the mentally
retarded individual to function as independently as possible. Some research-
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ers differ in their method for fading out manual guidance. Several researchers
(e.g., Azrin & Foxx, 1971) have suggested that, once the mentally retarded
individual has demonstrated completely the ability to pull down his pants
and underwear, the trainer should no longer be allowed to reintroduce
manual guidance. Other researchers (e.g., Van Wagenen et al., 1969) con-
tinue to give as much guidance as necessary. Attempts to increase ap-
propriate dressing skills for toileting are never taught in isolation, but rather
as one component of a chain of toileting behaviors. In these cases, reinforce-
ment is not given to the trainee until he or she completes the final toileting
response (i.e., elimination).

As with dressing skills, acceptable approaching skills are generally
taught as a component of a chain of behaviors. Approaching behaviors in-
clude any response that brings the person to a position where appropriate
elimination can occur. This factor is crucial, since many mentally retarded
persons, particularly the severely and profoundly mentally retarded, often
have no difficulty in eliminating appropriately when they are taken to the
bathroom. However, these same individuals have numerous accidents when
this procedure is not followed. Apparently, they are failing to approach the
toilet in response to physiological cues (e.g., a full bladder).

The two procedures used to teach approaching behaviors are backward
and forward chaining. The backward chaining of approach skills involves
initially breaking down approaching behavior into components (e.g.,
approaching toilet from 1 ft., 5 ft., 15 ft., etc.). Training then commences,
beginning with the final step of the chain (i.e., elimination). This technique
enables the trainer to reinforce the terminal response on every trial while still
requiring the client to perform the designated response on his own. As soon
as the individual performs the final response reliably, he is required to per-
form the next step in the chain in addition to the final step before reinforce-
ment is delivered. Gradually, the individual is required to perform a complete
chain of behaviors which is longer and more difficult. In teaching ap-
proaching behaviors using this method, the end of the program occurs when
the trainee is able to chain all components together and approach the toilet
from any location, with no prompt from the trainer.

Forward chaining has also been used to train approaching skills to the
mentally retarded (Van Wagenen et al., 1969). With this procedure, the indi-
vidual is required to complete all components of the approaching response in
the appropriate sequence. If the individual will not perform the entire chain,
the trainer manually guides him through the sequence until the terminal
response is performed. This guidance is faded out as the person exhibits more
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of the chain independently. With this procedure, reinforcement is given
initially for an increasing number of completed steps or only for the ter-
minal step.

LiTERATURE REVIEW

The following review is not exhaustive, in that a number of studies that
trained toileting skills as one component of a large general self-help skill
training program are not presented, primarily because of a lack of detail
about specific training procedures. Also, technical articles concerned only
with an apparatus used in toilet training are not presented, although it is
recognized that this equipment may facilitate the implementation of certain
techniques. In addition, the reader will note that the object of training, bowel
or bladder control, is not specified in many cases. Few studies have focused
on bowel training, so the reader should assume that bladder control is the
object of training, unless otherwise specified. Finally, the organization of this
review is quite rudimentary, because of the unsystematic nature of the
research. Therefore, our approach is to present this literature as a continuum,
initially reviewing studies using relatively simple techniques with limited
objectives and progressing to those studies using more complex training
packages with fully independent toileting as the goal.

Several studies, especially some of those published early on, empha-
sized treating accidental defecations and/or urinations, with little expressed
concern for training fully independent toileting (Baumeister & Klosowski,
1965; Levine & Elliott, 1970; Olofson & Karan, 1976; Waye & Melnyr,
1973). In one of the first studies, Baumeister and Klosowski (1965) attempted
to apply some of the procedures outlined by Ellis (1963) to 11 profoundly
mentally retarded males living in a cottage housing the lowest functioning
residents in an institution. Mean chronological age (CA) was approximately
18 years, and mean IQ was 13. Criteria for inclusion as a subject were good
mobility, deficient toileting habits, and toileting accidents that were predic-
table, based on a 30-day sample of behavior. Training was conducted in a
dormitory with an adjacent toilet. Stimulus conditions were held constant
by isolating the subjects in this area during treatment. Trainers were cottage
attendants who received inservice in reinforcement principles. They were
instructed to reinforce all adaptive responses associated with using the toilet
with edibles or whatever proved to be reinforcing, based on prior experience
with each subject. After accidents, subjects were left in wet clothing for at
least 45 minutes. Results were not particularly encouraging. The percentage



36 JouN R. McCARrTNEY AND JEFrrey C. HoLDEN

of times the subjects defecated or urinated in the toilet apparently increased,
but the degree of improvement was not specified. Only one subject became
fully independent in his toileting.

A number of problems exist with this study. The subject sample was a
select group, being some of the lowest functioning individuals in the institu-
tion, thus limiting generalization to other populations. Baseline data were
not presented, making the degree of improvement impossible to determine.
In addition, little detail was given about the training methods. The authors
also found that a slight change in stimulus conditions (i.e., addition of a daily
recreation period) produced a significant decrease in appropriate responses.
As aresult, they suggest that greater attention to maintaining constant stimu-
lus conditions is warranted. However, such a finding may suggest just the
opposite. If training is expected to generalize to other settings, perhaps it
should occur in a more normal environment, so that abrupt changes will be
less likely to disrupt performance after training is completed.

A toileting program initiated spontaneously by a charge attendant in a
residential institution for the mentally retarded is described by Dayan (1964).
Twenty-five males ranging from 6 to 12 years of age and with IQs of 30 or
below were placed on the toilet every two hours, and rewarded for elimina-
tion. The dependent measure, the number of pounds of laundry used per resi-
dent each week, showed a decline from 26 pounds at the beginning of the pro-
gram to approximately 19 pounds after nine months of training.

Using a measure as indirect as the number of pounds of laundry soiled
does not allow for a clear evaluation of treatment effects. Frequency counts
of the number of accidents and/or appropriate eliminations would have pro-
vided a more precise evaluation. In addition, the two-hour “potting” proce-
dure was apparently never terminated, so that any increase in ability to
inhibit inappropriate voidings was impossible to determine.

A comparison of conventional training, operant reinforcement prin-
ciples, and a no-treatment control condition was performed by Hundziak,
Maurer, and Watson (1965). Twenty-six severely mentally retarded boys
ranging in age from 7 to 14 and with Vineland Social Maturity Scale social
quotients between 8 and 33 served as subjects. Each subject had toileting acci-
dents according to staff reports, and random assignments were made to the
training groups. The conventional training group was taken to the bathroom
several times a day and scolded for having accidents. The operant condition-
ing group received the same training, with the addition of edible reinforce-
ment, a light, and a tone provided by a special mechanical device attached to
the toilet after an appropriate voiding response. The no-treatment group
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received no training. In addition to the training methods, the two experimen-
tal groups spent their days in a special training unit.

With the number of defecations and urinations in the toilet as the depen-
dent measures, performance prior to training and after training was com-
pared, and a posttraining test at the home living unit was performed for the
two training groups. A significant increase in appropriate urinations and
defecations for the operant conditioning group, a significant increase in
appropriate urinations for the no-treatment group, and no significant
changes for the conventional training group were found.

Although the authors were able to show the superiority of operant con-
ditioning techniques in increasing the number of voidings in the toilet, one
must question the social significance of these findings. The number of toilet
accidents was not decreased, and only one subject became better at commun-
icating the need to void, and/or perhaps trainers became more proficient in
detecting his needs. One noteworthy point was that the behaviors learned on
the special training unit were maintained at the same level when the subjects
returned to their home unit, an encouraging finding, given the lack of
generalization found by Baumeister and Klosowski (1965); however, no at-
tempt at long-term follow-up was made.

The use of basic operant techniques in the previous studies was extended
to the training of a blind, profoundly mentally retarded boy by Waye and
Melnyr (1973). The subject was 15 years old, nonverbal except for one or two
words, and had been institutionalized since the age of 7. During the week
prior to the initiation of training, the frequency and time of all eliminations
were charted. During training, the basic procedure was to place the subject
on the commode at the times when the subject normally voided, as indicated
by the charting record. He remained on the commode until voiding occurred
and was then awarded with a pat or a hug by the staff. After accidents, the
subject was left in his soiled clothes for one-half hour.

When the amount of time spent on the commode before voiding and the
number of accidental defecations were plotted as a function of time in train-
ing, a significant improvement was found. By the 10th week of training, the
subject voided immediately on being placed on the commode. The mean fre-
quency of accidental eliminations had decreased to less than one per day by
the 13th week. The authors also report positive effects of training after one
year, although no empirical data are presented to substantiate this claim.

Connally and McGoldrick (1976) attempted to train nine severely men-
tally retarded children with a mean age of 8.8 years who were participating in
a day program. During a one-week baseline period, inappropriate wetting
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and soiling as well as appropriate eliminations were recorded. During the
first two weeks of training the subjects were taken to the toilet at 30-minute
intervals, and during the last two weeks, at 45-minute intervals. Subjects
were verbally praised when dry and/or when they eliminated appropriately.
When wetting or soiling had occurred, or when appropriate elimination was
not forthcoming, the subject was ignored.

After training, the baseline conditions were reinstated, and a 14%
decrease in wetting accidents, as well as a 75% decrease in soiling accidents,
was found. At a six-week follow-up, the improvement in inappropriate
urinations had been maintained, but inappropriate defecations had increased
to just under the original baseline rate. The authors report that two subjects
became fully toilet trained as a result of the training. It is not made clear what
“fully toilet trained” means to these authors, but, considering the relatively
simple procedures used, it is apparent that these two subjects no longer had
accidents; however, there is no evidence that self-initiated toileting occurred.

Olofson and Karan (1976) were successful in eliminating the accidental
urinations of a 24-year-old severely mentally retarded woman working in a
sheltered workshop. Training proceeded in five phases. A bell-and-pad ap-
paratus was used to signal the occurrence of inappropriate urinations. In
Phase I, when the bell sounded indicating an accidental urination, the subject
was sent to the bathroom to finish eliminating and to change her clothing. In
Phase II the procedure was the same except for the addition of increased fluid
intake. In Phase III, the bell was replaced by a light visible only to staff
members, purportedly to reduce the external cues used by the subject and to
force reliance on internal cues. In Phase IV, fluid intake was reduced to a nor-
mal level, and in Phase V the bell-and-pad apparatus was removed. Staff
praise was used to reinforce being dry, and the frequency of this praise was
decreased as the training continued. Toileting accidents were reduced from
an average of 2.87 to zero per day within 11 weeks.

A study reported by Luiselli (1977) focused on training an institu-
tionalized 15-year-old mentally retarded male who apparently had toileting
skills but failed to demonstrate them. He had recently developed a “phobia”
toward the toilet, as indicated by his avoidance of the commode and the
fearful behaviors he exhibited when forced to sit on it, resulting in
numerous wetting accidents. Techniques used were reinforcement for
voiding in the toilet and time-out and loss of privileges for having accidents.
Reinforcers were special outings, edibles, TV watching, etc., which were
delivered when a given number of stars or pencil marks were earned for
appropriate voiding. Reinforcing events were faded out as appropriate
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behavior increased. Accidents were followed by 40 minutes of being ignored
by the ward staff.

A three-week baseline period resulted in a mean of 15.6 wetting acci-
dents per week. After 28 weeks of training, this rate dropped to zero accidents
weekly. Follow-ups of 4, 6, and 12 months were obtained. The subject had
one accident during the 4-month follow-up, but no accidents after 6 and 12
months.

Profoundly mentally retarded children with behaviors characteristic of
autism were the target of a toilet training program developed by Ando
(1977). Five institutionalized males ranging from 5 to 9 years in age were the
subjects. They had no expressive language, and few self-care skills. Only two
of the five children responded to verbal commands. The children in this sub-
ject sample had the lowest level of toileting skills in the entire institution.

A baseline period of one to two months was implemented with time of
occurrence and frequency of urinations (1) in places other than the toilet, (2)
in the toilet after being prompted, and (3) in the toilet without prompting,
serving as the dependent variables. This baseline, as well as subsequent train-
ing, was carried out seven days a week, 24 hours a day. For treatment, the
children were taken to the toilet every 2 hours, or when they expressed a need
to urinate. During the initial stages of training, reinforcers (e.g., social praise,
candy, hugs, etc.) were always delivered after the child eliminated in the
toilet; however, as training progressed, reinforcers were given only after self-
initiated toiletings. Following toileting accidents, aversive consequences
such as spankings and scoldings were administered, as well as a 10-minute
time-out period.

Although the author reported that his methods were effective compared
with other procedures that had been tried with these children, the results
reported are not encouraging. Two of the five subjects appeared to self-
initiate on 60% of the occasions that they urinated, while the remaining sub-
jects showed little or no improvement in self-initiated toileting. Even after 12
months of training, two of the subjects exhibited no significant improvement.

Perhaps the operant techniques used in the present study are not so effec-
tive with children exhibiting autistic behavior as with other mentally re-
tarded children. However, the failure to present enough detail about training
techniques precludes any judgment about how effectively these procedures
were applied. For example, if prompts to go to the toilet were not faded
appropriately, continued dependence on such cues may have resulted. Until
these questions are answered, the utility of current toilet-training approaches
with “autisticlike” mentally retarded children is questionable.
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A number of authors have increasingly focused not only on decreasing
toileting accidents, but also on increasing appropriate toileting behaviors
with the mentally retarded. These behaviors include approaching the toilet at
the appropriate time, removing and replacing clothing, etc., the learning of
which leads to fully independent toileting.

Levine and Elliott (1970) attempted to toilet train 103 profoundly re-
tarded residents of a large institution. Unlike previous studies, there was
some attempt to train self-initiated toileting by rewarding approach to the
toilet and removal of clothing, as well as elimination in the commode. Staff
received a minimum of nine hours of training in the practical application of
operant conditioning techniques, although no information was given on the
exact procedures used. Staff-to-resident ratios never exceeded 1:10.

Unfortunately, only the number of accidental defecations and the
amount of laundry used were reported as dependent measures. Accidents
were reduced by 59 % after 10 weeks of training, compared to baseline, and
the amount of soiled clothing was decreased by approximately 42 %. If self-
initiated toileting was a serious objective of this training, data on the number
of independent uses of the toilet would have been valuable, but they were not
reported. The authors correctly suggested that improvement may not have
been due totally to the operant techniques used, but also to factors such as in-
creased staff awareness and a regular training schedule. In addition, follow-
up data needed to evaluate the long-term effects of training were not
reported. ‘

Litrownik (1974) trained a 7-year-old profoundly mentally retarded
male in the home. Although no IQ or other standardized test data were
reported to verify the degree of mental retardation, the subject was non-
verbal and unresponsive to simple commands, as well as being incontinent.
Training was carried out between the hours of 3:30 and 9:00 p.M., after a one-
week baseline period indicated that the subject had four to six accidents per
day during this interval. During the first nine weeks of training, the parents
used traditional toilet training methods. The subject was prompted to go to
the bathroom, lower his pants, and sit on the toilet three times a day. During
this period, the subject learned to sit quietly on the commode, which he had
never done before; however, despite all attempts to get him to eliminate, he
did so only twice during the nine weeks. As a result, a pants alarm apparatus
that signaled the occurrence of an accident was employed. As training began,
the parents said “potty” and took the subject to the bathroom immediately
when the alarm sounded, followed by food and praise. After two days, the
same procedure was followed, but in addition the subject had to remove his
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clothes and sit on the toilet before receiving reinforcement. After elimina-
tions began to occur, reinforcement was given only after eliminating in the
commode. As training progressed, the subject emitted anticipatory responses
(e.g., pulling at his pants) prior to eliminating, allowing the parents to say
“potty” and send him to the bathroom without the aid of the auditory signal.
After 35 days, the subject was consistently indicating his need to go to the
toilet. To establish more independent behavior, the parents began walking
him by the toilet at appropriate times to prompt him to approach the toilet on
his own. By the 50th day of training, independent toileting was occurring on
a consistent basis.

The results of this study are encouraging. Training was done at home by
parents, certainly a desirable state of affairs. The author also reported gen-
eralization to other settings, such as school and a relative’s home during a
two-week visit; however, no data to verify the degree of generalization in
these settings were presented. In addition, a five-month follow-up phone call
to the parents indicated continued continence on the part of the subject.
Again, clear data to substantiate long-term effects were not reported.

A recently institutionalized 4%z-year-old severely mentally retarded
male was trained by Singh (1976). He was epileptic, obeyed simple com-
mands, and could say “mama” and “papa.” Training was carried out 5days a
week during a 5-hour school session. A baseline period was conducted during
which the frequency of accidents over a 5-day period preceding the training
was assessed. The mean frequency of accidents was five per day. In addition,
the child’s ability to approach the commode, lower his pants and underwear,
sit on the toilet, wipe himself, pull up underwear and pants, and wash and
dry his hands was assessed. Unfortunately, no data were presented to indi-
cate the subject’s pretraining level on these latter skills.

During training, the teacher employed verbal prompting, manual
guidance, and edible and social reinforcement to achieve correct responding.
At times when the child was most likely to eliminate, based on behavioral
observations and baseline data, the subject was reminded to go to the toilet.
Then, using as little prompting and manual guidance as possible, the child
was encouraged to walk to the toilet, perform the steps mentioned above,
and return to his playroom. If a voiding response was not forthcoming, he re-
mained on the toilet 5 to 10 minutes and then continued with the sequence of
appropriate toileting behaviors. After each behavioral component was suc-
cessfully completed, edibles and/or social praise were given.

During the next stage of training, after the child could toilet himself
without manual guidance, he was required to indicate his need to void by
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pulling the teacher toward the bathroom. When this was done consistently,
the child was simply instructed to go to the bathroom at 30 minute intervals.
Finally, all instructions and manual guidance were omitted. Rewards were
faded out as each component behavior was performed successfully without
instructions: Training lasted 14 days, at the end of which no accidents were
occurring.

A posttraining, or maintenance, phase was instituted after training. The
child was checked before meals and snacks, and praised for being dry. If an
accident had occurred, the subject changed his clothes and practiced the full
toileting sequence. This maintenance phase lasted for 10 weeks, with only
one accident occurring.

Singh's results demonstrated rapid success, which might be expected in a
recently institutionalized, young child who may not actually have been
severely retarded, as suggested by the behavioral observations reported. If
the data on the child’s initial ability to perform the approach, dressing, and
hand-washing behaviors had been reported, doubts about his initial level of
independent toileting would have been resolved. A long-term follow-up
assessing the subjects continued ability to toilet himself after all training had
ceased is also needed.

Giles and Wolf (1966) attempted to train five profoundly mentally
retarded residents of an institution to toilet themselves indpendently. Sub-
jects ranged in age from 6.8 to 18.5 years, and in social age on the Vineland
Social Maturity Scale from 1.55 to 2.56 years. The subject with the highest
level of adaptive skills could play cooperatively and follow simple com-
mands, but none of the subjects had speech. Some minimal feeding and dress-
ing skills were present in three of the five subjects.

A baseline record of toileting accidents was taken over a 4-week period,
followed by a 60-day training period. Training occurred between the hours
of 5:30 a.M. and 8:00 p.M., and was carried out in the cottage where the sub-
jects lived. Three basic procedures were used: positive reinforcement for
appropriate toileting behavior, aversive consequences for toilet accidents,
and shaping. Behaviors such as approaching the toilet, removing underwear,
and eliminating in the toilet were rewarded with praise, sweets, physical
contact, etc. If positive procedures alone were unsuccessful, accidents were
followed by varying aversive events, such as ignoring the subject, tying him
to a toilet, and terminating meals, procedures which would be severely
restricted at the present time. Closer approximations to self-initiated
toileting were required as training continued. In the beginning, rewards were
given simply for approaching the toilet; however, sitting on the toilet in
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addition to approach was required at a later point. Finally, approach, remov-
ing clothes, sitting, and eliminating were required for reinforcement in the
latter stages of training. Manual guidance was used when necessary to
achieve the desired behavior.

In addition to the above procedures, various agents to increase the fre-
quency of bowel movements, such as suppositories and milk of magnesia,
were used to increase the number of training experiences and rewardable
behaviors. Finally, appropriate bowel movements were trained initially, with
appropriate urinations being trained after subjects were consistently defe-
cating in the toilet.

Giles and Wolf (1966) had marked success in training subjects to use the
toilet when prompted to do so, but independent toileting was achieved only
on an intermittent basis, with one exception. All subjects had some self-
initiated toiletings, but training was terminated before a convincing criterion
could be reached in all cases. Only one subject self-initiated on every occa-
sion in which elimination occurred in the last nine or more days of training.
However, accidents were reduced from approximately 33 during the first 10
days of baseline to approximately 11 during the last 10 days of training.

Giles and Wolf (1966) demonstrated that operant principles are helpful
in improving the toileting behavior of mentally retarded persons. In spite of
the low functioning level of their subjects, the number of toileting accidents
was significantly reduced, and self-initiated and prompted voidings were in-
creased. If their training had continued, no doubt more of the subjects would
have become fully independent, as they all appeared to be improving at the
end of training. A deficiency in the study was the lack of follow-up data on
the degree to which trained behaviors were maintained after training was
concluded. Additionally, many of the procedures used might be considered
as violations of basic human rights today.

A positive aspect of the Giles and Wolf (1966) study was their reporting
of training effects on nighttime toileting accidents. Although exact reports on
the frequency of nighttime accidents prior to training were not given, the
authors did report that nighttime soiling dropped to zero, even in those cases
in which the subject was regularly restrained to the bed at night.

One significant development in training toileting skills was made by
Van Wagenen, Meyerson, Kerr, and Mahoney (1969). Instead of beginning
with placing a subject on the commode at frequent intervals and rewarding
voidings, and then gradually adding dressing, approaching, etc., to the
chain of behaviors, their training procedure emphasized training the child to
perform the final criterion behavior (i.e., inhibiting voiding, approaching
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the commode, removing clothes, voiding, replacing clothes) from the very
beginning of training. In addition, training was carried out when a voiding
response naturally occurred. To do this, subjects wore a pants alarm in their
normal living environment. At the onset of voiding, the pants alarm
sounded and the following events occurred in sequence: The trainer ap-
proached the child and yelled “No!” (which was incorporated as a method
to startle the child and inhibit voiding); the trainer escorted the child to the
bathroom; the child was prompted with manual guidance to remove
clothes; the child was encouraged to continue voiding; the child was
prompted to replace clothes. This sequence was followed in a rapid,
forward-moving manner, and the child was reinforced at the end of the
complete chain of behavior.

In the Van Wagenen et al. (1969) study, eight profoundly mentally
retarded subjects were trained to be fully independent in urinating. They
ranged in age from four to nine years and had limited speech. However,
several could lower and pull up their pants and respond to basic commands,
and all were ambulatory. A baseline period of 5 days was used to determine
the initial toileting skills of the subjects. During training, each child was fit-
ted with a pants alarm. Three children were trained simultaneously for a
3-to 4-hour period, during which time each child was encouraged to drink
large quantities of liquids. In addition, training was carried out in a small
playroom that adjoined a bathroom, utilizing the procedure discussed
above.

It was found that each subject reached criterion performance (i.e.,
independently walked to the toilet, removed clothes, urinated in commode,
replaced clothes). The number of training sessions required to reach this
level ranged from 5 to 22. Follow-ups on individual subjects ranged from 3
weeks to 7 months (eight of nine subjects). Little regression was noted,
although follow-up data were based on subjective reports, thus decreasing
their validity. The experimenters did note that any periods of incontinence
were related to a parent’s prompting the child to go to the bathroom,
leading the child to depend on this prompting. When the prompting ceased,
the accidents stopped.

Mahoney, Van Wagenen, and Meyerson (1971) used a procedure
similar to that of Van Wagenen et al. (1969), with one major modification.
Prior to actually having the subject urinate in the commode, he or she was
trained to approach the commode and remove his or her clothing in
response to an auditory signal, which was later generated by the pants
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alarm. This modification was justified by the authors because of the fact
that voiding responses are low in frequency, resulting in a waste of training
time if treatment occurs only at the onset of a reflex voiding.

Subjects were three normal and five mentally retarded children (data
are reported only for the mentally retarded children). Four of the mentally
retarded subjects were four years old, and the fifth was nine. Their IQ
scores ranged from 10 to 45, and only one child had expressive language.
All subjects were found to have toileting accidents consistently during
baseline.

Training time ranged from 17 to 48 hours, with independent toileting
being achieved in four of the five subjects. Follow-up was performed for
only one of the mentally retarded subjects. Six months after training, the
child averaged four accidents per week. Experimenter observation indicated
that the parent was prompting the child excessively, creating a dependence
on these cues.

Any improvement over the basic forward-moving training of Van
Wagenen et al. (1969) produced by the Mahoney et al. (1971) modifications
was not apparent. Except for minor discrepancies, training appeared to pro-
ceed no more rapidly than with the former technique. Certainly, more
research comparing the two techniques is needed. Also, the limited amount
of follow-up data provided was unfortunate, since generalizations about
treatment effects based on one subject are difficult to make.

To date, the most extensive toilet training package for the mentally
retarded has been proposed by Azrin and Foxx (1971). The package
involves an intense application of several behavioral procedures. First, the
procedure involved positive reinforcement for appropriate voiding
and related behaviors. Second, electronic urine-sensitive devices which
serve to signal the occurrence of voiding to the trainer and/or the trainee
were used. Third, an increase in the operant level of the eliminations was
effected by giving the mentally retarded individual large amounts of fluid.
Fourth, trainees were taught dressing and undressing skills. Fifth, toilet
approaching behaviors were taught. Finally, the package included an over-
correction procedure which involved punishment for the toileting accidents.
The rationale for this broad and complex procedure is stated succinctly by
Foxx and Azrin (1973): “[N]ormal toileting is not simply a matter of learn-
ing to respond to bladder and bowel pressures by relaxing, but rather is a
complex operant and social learning process that has been hindered by a
reduced learning capacity and by institutionalization” (p. 89).
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In an early attempt to toilet train the mentally retarded using Full
Cleanliness Training, Azrin and Foxx (1971) trained nine incontinent insti-
tutionalized mentally retarded individuals ranging in age from 20 to 62
years. These persons had been institutionalized from 6 to 45 years, and their
IQs ranged from 7 to 45. A baseline measure of incontinence was obtained
over a three-day period, after which the subjects were randomly assigned to
either a control or an experimental group. The subjects were matched on the
number of accidents during baseline. To ensure that all eliminations would
be immediately detected by the trainer, a pants alarm and a toilet seat alarm
were used. When the subjects urinated or defecated, either in their pants or
in the toilet, detec.ion was immediate. (For a more detailed description of
this apparatus, see Azrin, Bugle, and O'Brien, 1971.) All subjects were
required to stay in the toilet area for the entire 8-hour daily session. To
increase the frequency of urinating, which is a low-frequency response,
each half hour the subjects were given as much liquid as they could con-
sume. Initially, the subject stayed in a chair in front of the toilet, and every
half-hour was required to sit on the toilet for 20 minutes, or until an
elimination occurred, whichever came first.

To increase the number of appropriate eliminations, subjects were
given both edible and social reinforcers every five minutes while their
pants remained dry and immediately following voiding in the toilet. To
decrease toileting accidents, when an inappropriate elimination occurred
Full Cleanliness Training was used. The subject was verbally reprimanded,
shaken, and required to take a shower, change clothes, wash out the dirty
clothes, and hang them up. When the subject returned to the toilet area, he
was required to clean the soiled area with a mop. This procedure was fol-
lowed by a one hour time-out period during which the subject received no
edible or social praise, or fluids. To ensure that the subjects could
independently toilet themselves, Azrin and Foxx (1971) taught pulling up
and pulling down pants and underwear for those who lacked these skills.
Manual guidance and fading were the primary techniques used to achieve
this goal.

Following the successful completion of this training phase, a post-
training maintenance phase was implemented. The subjects were returned to
their normal daily routine, but they were checked six times daily for toileting
accidents. If the subject was dry, social praise was delivered in addition to
scheduled snacks or meals. If the resident had an accident, he or she was repri-
manded and given Full Cleanliness Training. In addition, the scheduled snack
was omitted or the meal was delayed. Gradually the daily dry checks were
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faded to the point that the subjects were never checked; however, detection of
an accident continued to result in Full Cleanliness Training.

The number of accidents was reduced from two per day to one every
fourth day for each subject. Accidents were reduced by 90 % for the nine sub-
jects. This low frequency of daytime toileting accidents continued for at least
four months following the termination of training, with the number of train-
ing sessions ranging from 1 to 14 days, with a mean of 4 days.

The identification of a method for toilet training profoundly and severe-
ly mentally retarded individuals in only several days is indeed an important
breakthrough. Before widespread use of these procedures can be recom-
mended, however, they require more analysis. First, the authors discuss the
importance of toilet training the profoundly retarded. However, their study
used individuals whose IQs ranged into the moderate range of mental retar-
dation. The level of mental retardation is crucial in predicting the success of
training procedures. Another concern with this study is the immediate effects
of training. By the end of the first day, accidents had been reduced approxi-
mately 75%. Because of such an immediate change, one must question
whether we are dealing with learning or performance. Certainly there is a sig-
nificant difference between teaching toileting skills and motivating the indi-
vidual to exhibit skills previously acquired, but not currently being per-
formed.

Subsequent to this study, Foxx and Azrin (1973) wrote a book which
more thoroughly described the procedure used in their 1971 study. Further-
more, they proposed an additional component to be used following an acci-
dent: positive practice. This latter procedure follows Full Cleanliness Train-
ing and consists of having the subject repeatedly approach and sit on the
toilet, thereby giving the individual experience performing the desired
behavior sequence.

Trott (1977) used the basic Foxx and Azrin (1973) procedure in attempt-
ing to toilet train an 11-year-old mentally retarded boy, whose level of mental
retardation was unspecified. Prior to the onset of training, the child was wet
every hour except one during pants checks for a five-day baseline taken
during the day at school. By the third day of training, the child was returned
to the regular classroom following completion of the intensive toileting pro-
cedure proposed by Azrin and Foxx (1971). After reentering the classroom,
the child had “occasional accidents” (Trott, 1977, p. 338).

It is difficult to evaluate Trott’s results because of the limited informa-
tion furnished. Although the child was reported to be mentally retarded, no
mention of his level of retardation was made. The anecdotal description of
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the frequency of toileting accidents also limits the ability to analyze the
results of the study. Following the completion of training, the child was plac-
ed in the classroom, where he began having accidents, with each accident be-
ing followed by positive practice or overcorrection. No explanation was of-
fered on the effects of training for reducing the number of accidents. This pro-
blem raises the question of whether the effects of the toileting program actual-
ly generalized to the classroom. The author stated further that the effects of
toileting had generalized to the home, however, no data were presented, and
there was no mention of the long-term effects of training. Although no one
would question the applied utility of this case study for the individual in-
volved, its importance for the further understanding of toilet training of the
mentally retarded is questionable.

Sadler and Merkert (1977) compared the Foxx and Azrin method with a
no-training group and a scheduling group which was taken to the toilet four
times a day. They used 14 profoundly mentally retarded children who had
never been involved in a toilet-training program. These children were ran-
domly assigned to one of the three conditions. Following a one-week base-
line, Phase I of training involved exposing subjects to one of the three afore-
mentioned conditions which lasted four months, with assessments made at
three and four months. Phase II involved taking half the no-training group
and all the scheduling group and training them using the Foxx and Azrin
method. All the other children continued in their original groups. This phase
lasted two months and was then followed by a return to baseline for one
week.

The results of the study were impressive. During Phase I, children in the
Foxx and Azrin group reduced the number of toileting accidents by nearly
90%, the scheduling groups reduced toileting accidents by 40%, and the no-
training group failed to change. During Phase II, those children who con-
tinued in the Foxx and Azrin group had a continued reduction in toileting
accidents. Those children who had shifted from the scheduling groups to the
Foxx and Azrin groups exhibited better than an 80% decrease in the number
of accidents. Finally, those children who had previously been in the no-treat-
ment group and then shifted to the Foxx and Azrin group showed a 75%
decrease in toileting accidents. Although these results appear to offer more
evidence for increase the in effectiveness of the Foxx and Azrin (1973) ap-
proach, one must question the adequacy of the dependent measure. Suc-
cessful toilet training was defined in terms of a reduction in the number of
times the child was found to have wet pants. This measure is not a sensitive
index of continence if independent toileting is the goal. No data were
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presented indicating the number of residents who achieved fully independent
toileting. Furthermore, no data were presented on the maintenance of the at-
tained skills. In addition to assessing the effects of different types of toilet
training, Sadler and Merkert (1977) also addressed the issue of training costs.
They found that, though the Foxx and Azrin approach was more effective
than scheduling, it involved significantly more staff time. The mean number
of hours required to train a child using the Foxx and Azrin method was 35.

In an attempt to cross-validate the Foxx and Azrin (1973) approach, a
British research group (Smith et al., 1975) conducted a study with five pro-
foundly mentally retarded adults who were ambulatory but nonverbal. The
authors used the basic procedure described earlier in the Azrin and Foxx
(1971) study. The results of this study were impressive, in that the frequency
of wetting accidents was decreased by 84 % . However, more crucial was the
increase in the number of self-initiations from zero during baseline to a high
of nearly 100% during training. During the maintenance phase, self-initia-
tions fell to approximately 50%, before leveling off. At the final follow-up
(30 weeks), four subjects continued to improve, and the fifth individual ex-
hibited a slight relapse.

As Smith et al. (1975) point out, certain modifications in the original
Foxx and Azrin method (Azrin & Foxx, 1971; Foxx & Azrin, 1973) were
necessary. First, time-out periods following accidents were shorter than the
60-minute time-out used by Azrin and Foxx (1971). Second, Smith et al.
(1975) stated that they failed to follow strictly the prescribed Full Cleanliness
Training procedure. Unfortunately, the authors did not detail how they
modified the procedure, and this limits the utility of the promising results.

Bettison et al. (1976) also attempted a cross-validation of the Foxx and
Azrin approach, in this case with an Australian population. Subjects were
eight moderately to profoundly mentally retarded individuals who ranged in
age from 12 to 50 years and had been institutionalized from 3 to 45 years.
Training was conducted by two to four trainers, including the senior author,
in addition to ward personnel. They employed the Foxx and Azrin (1973)
procedure.

Five subjects reached the training criterion (9 out of 10 successive self-
initiated eliminations) and advanced to the maintenance phase, which took
place in the normal ward setting. Maintenance lasted until the subject went 14
days without an accident, or for six months, whichever occurred first. One of
the five subjects failed to remain continent during the maintenance phase.
Eight to 11 months following the withdrawal of the training, a three-day
follow-up was conducted. The four residents who graduated from mainte-
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nance were observed every hour for dry pants. Only two residents continued
to self-initiate while having no accidents.

Smith (1979) conducted a study in which he compared three toilet train-
ing procedures: (1) a modified Foxx and Azrin (1971) procedure, (2) group
toileting procedure, and (3) an individual timing procedure. The first pro-
gram was similar to the procedure used by Foxx and Azrin (1971), with the
exception that Full Cleanliness Training (i.e., overcorrection) was not used;
instead, a forceful reprimand followed by a 10-minute time-out period was
applied.

The second training condition in the Smith (1979) study involved a
group approach similar to those informally used in many institutions. Every
45 minutes the subjects were guided to the bathroom. If the resident urinated
in the toilet, reinforcement was delivered immediately. When an accident
occurred on the war, the resident was ignored for five minutes before the wet
pants were changed. Prompts to use the toilet were faded when possible.

The third condition involved a procedure somewhat similar to that used
by Mahoney et al. (1971) and Van Wagenen et al. (1969). During training, the
subject was seated near the toilet and reinforced every five minutes for dry
pants. Every half hour the subject was prompted to the toilet, using physical,
verbal, gestural, and radio-controlled alarm prompts. These prompts were
then faded out as the subject began exhibiting self-initiated responses. Gradu-
ally, the residents were moved farther and farther away from the toilet. When
accidents occurred, the individual was reprimanded and prompted to use the
toilet. When further urination occurred, reinforcement was immediate. Each
of the programs was conducted from 8:00 A.M. to 5:00 p.M., seven days a
week.

Each training condition involved five institutionalized children ranging
in age from 5 to 18 years and in social age from .94 to 2.2 years. During the 12
weeks of training, the two individual approaches produced significantly bet-
ter results than the group-training method. By the end of the 12th week, the
modified Foxx and Azrin (1971) approach yielded the greatest reduction in
incontinence, 95%. The individual approach using the radio-controlled
prompting device showed a more modest decrease in urinary accidents,
approximately 80%. Finally, the group approach resulted in a 40%-50%
reduction in accidents. It should be noted that, although the group approach
was less effective than the individual methods, it required approximately
one-half the staff time.

[t is unfortunate that Smith (1979) attributed so little importance to the
long-term effects of the three training procedures. He stated that it was suffi-
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cient to know how many children were continent at the termination of train-
ing. A study purporting to evaluate the relative efficiency of different train-
ing procedures should acknowledge the crucial role of long-term training
effectiveness.

Smith and Smith (1977) conducted a study to assess the relationships of
chronological age and social age in the success of a modified Azrin and Foxx
(1971) training procedure. Procedures were identical to Azrin and Foxx (1971)
with the exception of Full Cleanliness Training. Following a toileting accident,
the trainees were reprimanded and given time-out from reinforcement. Thir-
teen subjects were used, ranging in age from 6 to 52 years, with social ages
ranging from 1.24 to 2.59 years. Based upon these ages, subjects were assigned
to one of three categories: (1) Old-Low social age, (2) Young-Low social age,
or (3) Young-High social age. The older (25-56 years) subjects were
significantly less successful than the younger subjects (6-17 years) in acquir-
ing toileting skills. Whereas Young-Low social-age subjects demonstrated a
100% reduction in wetting accidents by the 17th week, four of five Old-Low
social-age subjects had not attained this level by the same time. It was further
demonstrated that social age was positively correlated with the speed of at-
taining urinary continence. Subjects in the Young-High social-age group at-
tained total continence by the 9th week, whereas subjects in the Young-Low
social-age group did not reach this level until the 17th week of training.

Follow-up data were also collected. For the Old-Low social-age subjects,
the results indicated they had regressed somewhat, but were still significantly
more continent than prior to training. For the Young-Low social-age subjects,
three had maintained full continence, and two had regressed minimally, hav-
ing one accident per week. Finally, for the Young-High soc1al~age group, all
subjects maintained their toileting skills.

The authors strongly suggest that retarded individuals who are young
have a greater probability of successfully responding to toilet-training proce-
dures, and may have a greater chance of maintaining acquired skills. Also,
those individuals with lower social ages, like older individuals, have more
difficulty in acquiring and maintaining toileting skills. These conclusions
must, however, be viewed with skepticism, due to the fact that follow-up
measures were taken from 6 to 18 months after training, with no indication of
when the different groups were evaluated. Therefore, it is difficult to com-
pare the results for the three groups. Had the groups been assessed at the same
time, the results would be far more conclusive.

Luiselli, Reisman, Helfen, and Pemberton (1979) toilet trained two
retarded children in a classroom setting using a modified Azrin and Foxx



52 Joun R. McCarTNEY AND Jerrrey C. HoLDEN

(1971) approach. One subject was 7 years old with a social age of 1.7 years,
and the other was 9 years old with a social age of 1.8 years.

For three hours a day, four days a week, the subject sat on the toilet once
every 30 minutes for a period of 20 minutes, or until urination occurred. Sub-
jects were reinforced for appropriate eliminations and for having dry pants
between placements on the toilet. Accidents were followed by Full Cleanli-
ness Training. However, due to limited afternoon staff, the intensive one-to-
one training was confined to the morning hours. In the afternoon, a mainten-
ance procedure was used whereby the children were returned to the class-
room. They were checked every 15 minutes for dry pants. The children were
reinforced if dry, and given Full Cleanliness Training if wet.

Following a 24- to 26-day baseline, intensive training was begun, being
terminated when the subject eliminated appropriately 70% of the time (when
taken to the toilet) during the 3-hour session. This level of continence was at-
tained in 14 days for the first subject and 13 days for the second, and was then
followed by maintenance. At this point, both subjects were exposed to the
same contingencies during the morning and the afternoon sessions. Both
children stayed in the classroom all day and were taken to the bathroom five
times during this period, with appropriate voidings being reinforced as usual.
Also, each subject was checked for dry pants at 15-minute intervals. Dry
pants resulted in reinforcement, and wet pants resulted in Full Cleanliness
Training. This training phase lasted 20 days for the first subject and 22 days
for the second.

At termination of this phase, the schedule for taking the subjects to the
toilet was four times daily (same as during baseline). Accidents were followed
by Full Cleanliness Training, and appropriate urinations were followed by
reinforcement. This phase lasted 13 days for the first subject and 28 days for
the second.

The goal of increasing appropriate eliminations and decreasing acci-
dents was attained. By the end of training, the first subject was eliminating
60% of the time when placed on the toilet, and the second subject 30% of
the time. Accidents, meanwhile, were reduced from greater than one per
day to less than one per six days for both subjects. A one-year follow-up
suggested that these results were maintained. Although the goals of this
study were achieved, one must question the practical implications of train-
ing. Following more than a month of fairly intensive training, toileting acci-
dents had been brought under control, but only when the subjects were
taken to the bathroom and seated on the commode. It would have been
beneficial if in fact an assessment of the change in self-initiated toiletings
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had been conducted, even though self-initiation had not been trained directly.

Song, Song, and Grant (1976) demonstrated the importance of general-
ization and long term follow-up of toilet training using a modified Azrin and
Foxx (1971) procedure. The authors report training a 16-year old, profoundly
retarded blind boy to self-initiate appropriate urination in the toilet. Initially,
a two-week baseline was conducted, followed by 23 days of training at a
school within a residential facility for the mentally retarded. Training was
essentially the same procedure described by Azrin and Foxx (1971), with
minor modifications which were dictated by the blindness of the client.
Unlike the Azrin and Foxx (1971) procedure, that of Song et al. broke training
down into four phases, with each phase requiring fewer physical and verbal
prompts. Curiously, the training phase was terminated while the client was
continuing to exhibit an average of one accident per day. The authors made
no attempt to explain the basis for their decision to terminate the training
phase, which was immediately followed by a maintenance phase lasting 25
weeks. During maintenance, the client was given normal classroom contin-
gencies in addition to food and social reinforcement following self-initiation
of appropriate voiding. During the first six weeks of maintenance, the client
averaged approximately one accident per week, at which time accidents
ceased totally for the remainder of the maintenance phase.

Concurrent with the classroom training, data were being collected on
accidents in the living cottage, where each resident was taken to the toilet on a
regular basis, but with no attempt at training. The results obtained in the cot-
tage were most revealing. By the end of training in the classroom, accidents in
the cottage had been reduced to zero, but had increased to one to nine per
week immediately upon initiation of the maintenance phase in the classroom.
After about 10 weeks, a maintenance procedure was introduced in the cot-
tage setting. Within two weeks, daytime toileting accidents had been reduced
to zero.

It is impossible to draw definitive conclusions regarding the effects of
training on cottage behavior, since no baseline data were obtained. It appears
that, although some success was achieved, the intensity and duration of the
training procedure forces one to question the cost effectiveness. Another con-
cern is that, although the authors claimed to have effected complete toilet
training, edible and social reinforcement was never faded out. Fully indepen-
dent toileting can occur only when artificial contingencies have been replaced
by naturally occurring ones.

Doleys and Arnold (1975) applied Azrin and Foxx’s (1971) Full Cleanli-
ness Training in an attempt to alleviate encopresis (i.e., soiling). The study
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was conducted with an 8-year-old trainable mentally retarded child. The
child reportedly had urinary continence, and soiled himself only in certain
settings. Furthermore, clear indications existed that the child had developed a
phobia of sitting on the toilet. Before attempting to eliminate the occurrences
of soiling, the authors focused on the phobia.

During one day of training, the child’s behavior was shaped to approach
and sit on the toilet. They used another child as a model, with the retarded
child being reinforced for imitating successive approximations to the toilet.
By the end of the day, (i.e., 7 hours), the child would sit on the toilet at the
request of the mother. The following week, training was extended to the
school setting, where within a three hour period the child was sitting on the
toilet at the teacher’s request. Elimination of soiling immediately followed the
treatment of the phobia. The parents checked the child’s pants every 15 to 20
minutes and reinforced him if they were clean. Second, they had the child sit
on the toilet every hour for 10 minutes, reinforcing him for attempts to defe-
cate. Third, every time the child went to the toilet, he was asked if he had to
defecate. This questioning was done to increase the child’s awareness of inter-
nal stimuli. Located in the bathroom was a selected toy which could be
played with following defecation. Also, a data chart was located in the
bathroom, and following each defecation a square was colored in. After
attaining the first toy, the child could earn a second toy by coloring 20
squares. Following a fecal accident, Full Cleanliness Training was used. The
parents would reprimand the child and then require him to clean his clothes
for at least 15 minutes, following which he had to bathe himself.

In addition to a significant decrease in soiling accidents, an increase in
bowel movements in the toilet was found by the end of the 16th week of treat-
ment, at which time accidents had been virtually eliminated, as compared
with the baseline mean of three per week. At a 10-week follow-up, fecal con-
tinence was maintained. However, 24 weeks following treatment, accidents
had increased to one a week. The authors attribute this finding to the failure
of the mother to carry out Full Cleanliness Training following accidents.
Also, the teacher had lost control in getting the child to sit on the toilet at
school.

In analyzing this study, many questions arise. First, the child is described
as trainable mentally retarded; unfortunately, no other information is given
regarding his functioning level. The second question concerns the effect of
treatment for the phobia. From the author’s accounts, the phobia appeared to
be the major factor in the encopresis. However, no attempt was made to
analyze the effects of treating the phobia independently of the encopresis
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training. The authors state, “Because the toilet phobia training occurred at
the same time as the introduction of Full Cleanliness Training it is difficult
to determine the relative effects of each” (Doleys & Arnold, 1975, p. 16).
This confounding is even more disturbing, given that on initiation of the
two training programs, an immediate increase in the number of bowel
movements in the toilet and a decrease in accidents was seen. Consequently,
it is impossible to draw any definitive conclusions regarding the effects of
either the phobia training or the encopresis training as separate treatment
techniques. This confounding may not be crucial, considering the applied
nature of the problem, but in terms of furthering our understanding of in-
continence in the mentally retarded, it is unfortunate.

CriTicAL IssuEs

Methodological problems were frequently mentioned in the research
reviewed, and the practitioner about to embark on a training program
should be sensitive to these problems before choosing treatment procedures.
A serious problem evident in the toilet-training literature is the failure to
provide enough information about the subject sample, such as specific
adaptive behaviors present before training. This information can be used to
substantiate the level of retardation indicated, as well as to provide the
reader with information useful in predicting generalization in the popula-
tion in which he or she is interested. Trainer characteristics, particularly the
amount of training in behavioral techniques, should also be reported, as
well as significant detail about the training methods employed, so that
replication is possible. .

Inappropriate dependent variables were often used to measure the ef-
fects of training in the articles presented. If self-initiated toileting is the goal
of training, the number of accidents alone is an inadequate measure, since
the number of accidents could decrease owing to increased vigilance on the
part of the trainer, rather than the subject’s increased sensitivity to bowel
and bladder cues. We suggest that, if self-initiated toileting is the goal of a
training program, both accidents and the frequency of self-initiated
toiletings should be recorded.

A final major methodological criticism is the failure to provide ap-
propriate control procedures to establish that any change in the dependent
variable results from the manipulation of the independent variable rather
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than any extraneous factors. We would suggest that many of the more
sophisticated behavioral analysis procedures developed in recent years
(e.g., the multiple baseline procedure), if sometimes difficult to carry out in
applied settings, are worth the extra effort required, because of the addi-
tional confidence they produce in the reliability of the findings.

A number of practical issues important to the clinician and applied
researcher seem evident, based on this survey of the toilet training
literature. A primary issue is determining the objectives of a toilet training
program. With the simple application of environmental contingencies, the
clinician is virtually assured of a decrease in accidents, even with the lowest
functioning individual; however, increased effort on the part of the trainer
may produce closer approximations of fully independent toileting. With the
reported success of program packages such as those described by Azrin and
Foxx (1971) and Van Wagenen et al. (1969), perhaps fully independent
toileting should be the goal of training. Certainly this goal should not be
quickly abandoned, considering the evidence.

The actual costs in terms of staff or parental time and training is also a
crucial issue in choosing training procedures. Complex training programs
(e.g., Azrin & Foxx, 1971) require large numbers of staff and long hours.
Because of this, it is important for applied researchers to try to isolate the
effective components of training programs. Constituent analysis may in-
dicate that some aspects of a program are not active in producing behavior
change, and elimination of the excesses may reduce costs.

As in any applied research, the persistence of toileting skills when con-
ditions that existed during training are changed (e.g., trainer, location, etc.)
is crucial. Little value can be given to a procedure which improves toileting
skills during training but which results in deterioration in these skills on
movement to a different setting. Fortunately, most training procedures
reported addressed this problem, with the individual being taught in the
environment where he or she normally lives. Although several studies con-
ducted early training in an isolated area with special trainers, they later
moved training to the regular ward with the usual staff.

The issue of the long-term effects of training has not been as adequately
addressed as has generalization of training to other settings. Many studies
presented no data following training (Baumeister & Klosowski, 1965; Giles
& Wolf, 1966; Levine & Elliott, 1970). Other researchers state that they col-
lected follow-up data, but the data are anecdotal (Litrownik, 1974; Van
Wagenen et al., 1969). However, several studies have more adequately
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assessed the long-term effects of training. For example, Azrin and Foxx
(1971) had excellent success in suppressing toilet accidents up to five months
following training. However, this finding is somewhat misleading, since the
subjects were continually reinforced for having dry pants and punished for
accidents throughout the five-month period. Therefore, one could argue
that training was still in effect. No training contingencies should be used if
long-term efforts are being studied—or it should be specified that main-
tenance procedures are necessary to maintain trained skills at acceptable
levels.

The ethical issues raised by certain training procedures must also be
considered. In the Azrin and Foxx (1971) procedure, for example, the
number of punishing events used is of particular concern. Following a
toileting accident, the individual is reprimanded, bodily shaken, forced to
shower, wash soiled clothes, and mop the floor. Furthermore, some studies
using this approach require the individual to go through positive
practice,wherein he is required to practice going to the toilet for as long as
an hour (Foxx & Azrin, 1973). Anyone who has witnessed an individual
during this procedure can attest to its apparent aversiveness. Certainly this
method is no more questionable than some others (Ando, 1977; Giles &
Wolf, 1966); however, more research is needed to substantiate the effec-
tiveness of such training procedures before they can be justified as the least
aversive method of attaining a clinically relevant goal.

The training package developed by Van Wagenen et al. (1969) offers a
viable alternative to the Azrin and Foxx procedure, particularly when
limited resources and punishment considerations are taken into account.
The results attained were impressive. All five profoundly retarded subjects
were totally toilet trained; independently walking to the commode, remov-
ing clothes, voiding, and replacing clothing after several days of training.
Also, rather than involving eight hours a day of training, each daily session
lasted only three hours. This compares favorably with the Azrin and Foxx
(1971) study which effected a 90 % reduction in toileting errors at the end of
12 days. However, that study possessed two residents who were not toilet
trained by that time. The crucial point to be made is that success in toilet
training the retarded has been found using a procedure which involves staff
time (i.e., three vs. eight hours) and no significantly less staff time punish-
ment techniques—which are, at best, questionable. Before we accept a pro-
cedure as complex and serious as the Azrin and Foxx approach, we should
be certain other procedures are not as effective.
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CONCLUSIONS

Much has been learned regarding training toileting skills in mentally re-
tarded persons since Ellis’ 1963 article. Researchers have demonstrated that a
reduction of toileting accidents can be achieved. Furthermore, several studies
have demonstrated that fully independent toileting skills can also be taught,
using more complex training packages. However, the sophisticated research
needed to establish, with confidence, the most efficient method of toilet train-
ing retarded persons has yet to be conducted.

A definite need currently exists for constituent analysis of the more com-
plex training packages represented in the literature (e.g., Azrin & Foxx, 1971;
Van Wagen et al., 1969). It may be that through such an analysis those com-
ponents of the package which could be omitted and consequently reduce cost
and time consumption could be identified. Direct comparisons of different
training procedures are also needed. Results of published procedures are dif-
ficult to compare, since they typically differ in subject populations, trainer
experience, length of training, location of training, dependent measures, etc.
Only through a well-controlled comparative study can one draw definitive
conclusions concerning the relative effectiveness of different procedures.

The practitioner who is interested in training toileting skills in the men-
tally retarded should consider several factors when attempting to choose an
appropriate training package. First, one’s goals should be considered. If a
reduction in accidents is sufficient, then a complex procedure which focuses
on several behaviors may not be necessary. However, if the goal is to develop
fully independent toileting skills, then one must be prepared to use a pro-
cedure which is complex and targets several behaviors, and which demands a
significant expenditure of time and effort.

If one chooses to teach fully independent toileting skills, certain practical
issues should be addressed. First, staff issues must be considered. Whether a
parent, aide, or professional person conducts the training, the individual
must have extensive supervision and be highly motivated. Second, the
resident-staff ratio needs to be as low as possible. Third, the trainer should
consider the client’s characteristics, especially adaptive behaviors. For exam-
ple, the probability of success in teaching independent toileting skills if the
client cannot follow simple commands is low. Finally, consideration must be
given to the application of aversive contingencies. In many settings, the use
of any type of punishment is prohibited or greatly limited. In such situations
one may be forced to use a training package that does not use punishment or
to modify a procedure that does.
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The choice of a toilet training program cannot be based solely on the
results of experimental studies. Rather, the choice should be made after
weighing a multitude of methodological and practical variables in addition to
the reported success of any given procedure. This will enable the practitioner
to develop and implement a procedure which is suited to his or her specific
needs and limitations.
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INTRODUCTION

Defining self-injurious behavior (SIB) presents some difficulties. It has been
broadly described as behavior that produces injury to the individual’s own
body (Tate & Baroff, 1966a), and thus could be seen as including suicide, self-
neglect, substance abuse, malingering, and so on—all terms that infer some
intent on the part of the client. The research literature on modification of SIB,
however, has settled on a narrower definition: overt acts directed toward
oneself that have restricted spatial and temporal topographies, whose rate of
occurrence is reliably observable, and whose consequences are actual or
threatened physical damage. Even this definition is not satisfactory, though.
Schroeder, Mulick, and Rojahn (1980) have pointed out that it suffers from
three flaws: (1) the consequences specified by the term do not pertain func-
tionally to the reinforcing stimuli responsible for maintaining the behaviors;
(2) researchers disagree about the membership of various topographies in the
response class of SIB; and (3) no single intervention strategy is indicated for
the particular “class” of SIB as opposed to other behaviors.

Because of these problems with the definition of SIB, perhaps the best
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way to begin a discussion of it is by an example. Tate’s (1972) description of
Suzie presents a typical client and the behaviors chosen for treatment:

Suzie developed slowly. She walked at 20 months but still crawled up stairs at age
5 years. Self-injury began at age 4 but did not become frequent until immediately
after all her deciduous teeth were extracted when she was 7-years-old. Suzie was
admitted to a state institution for the mentally retarded when she was 11-years-
old. Nurses on duty the day of her admission stated that she was battered and
bruised. The injuries were presumably self-inflicted. Within hours after her admis-
sion she was restrained in bed to prevent further damage to herself from headbang-
ing. During the following 5 years she remained in restraints and received drug
therapy, physical therapy, and much tender loving care from the hospital staff.
None of these treatment appeared to be appreciably beneficial. When Suzie was 16
an unsuccessful attempt was made to stop the self-injury by using response con-
tingent electric shock. In retrospect, the procedure probably failed because the
shock was too weak. (p. 73)

To gain a better understanding of SIB and to insure an effective, long-
term treatment program for Suzie, one would have to ask several critical
questions about her environment, her caretakers, and the topographies of her
particular SIB. For instance, did Suzie’s headbanging consist of only one
response topography, such as hand-to-head, head-to-knee, head-to-object?
Did these different responses form one response class? Was there any other
type of SIB involved, such as hair-pulling or gouging? How were Suzie’s
headbanging responses related to the rest of her behavioral repertoire? How
did people in her environment react to her headbanging?

Finding ways to answer these questions is important not only for Suzie’s
case, but for any SIB case. In this chapter we shall attempt to analyze critic-
ally the research literature on SIB in pursuit of answers to these questions. A
brief review of the various etiological models of SIB will be followed by a dis-
cussion of antecedent conditions and the ecology of SIB, response-contingent
management techniques, evaluation of treatment effects, and, finally, pro-
grammatic considerations with SIB.

EtrioLoGcicar MobpkeLs oF SIB

There are several excellent recent reviews of etiological models of SIB
(Bachman, 1972; Baumeister, 1978; Baumeister & Rollings, 1976; Carr, 1977;
Frankel & Simmons, 1976). Only a summary of this work will be given here.

Studies of the etiology and pathogenesis of SIB suggest that it is not a
unitary phenomenon. It is exhibited in a wide variety of behavioral topogra-
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phies and environmental settings. At present only two organic syndromes are
known to have SIB as symptoms: Lesch-Nyhan and Cornelia de Lange’s syn-
dromes. There exist several motivational conditions conducive to the
development of SIB: arrested development, avoidance conditioning, stimu-
lus discrimination for positive reward, and stereotyped behavior arising
from disruption of homeostasis.

Medical Etiology

Lesch-Nyhan Syndrome

Physicans have developed increased interest in the physiological com-
ponents of self-injurious behavior since the description of the Lesch-Nyhan
syndrome in 1964 (Lesch & Nyhan, 1964; Nyhan, 1967, 1968a, b.). The
Lesch-Nyhan syndrome is a sex-linked disorder of purine metabolism in
which the child demonstrates spasticity, choreoathetosis, possible mental
retardation, elevated urine uric acid (the serum uric acid may also be ele-
vated), self-mutilation, and aggressive behaviors. Mutilation, especially
biting of the oral structures and fingers, is most common; this mutilation does
cause pain, and the child may welcome restraints to prevent further injury.
Patients can cause such severe self-mutilation that the mouth orifice is totally
deformed or the fingers lost.

The self-mutilation appears to be, at least in part, under voluntary con-
trol, and may be partly related to attention-getting behaviors. However, in
most cases the patient’s self-mutilation seems to be rather compulsive and un-
controllable. In addition patients develop other forms of self-destruction,
such as sticking their fingers in the spokes of their wheelchairs or throwing
themselves off furniture, and may also show aggressive behaviors toward
others. These other self-destructive and aggressive behaviors seem to be less
compulsive and more geared toward attention-getting.

It should be noted that the self-mutilation occurs in patients who are of
near-normal intelligence and verbally communicative as well as in those with
more severe intellectual and communication handicaps (Nyhan, 1976).

The Lesch-Nyhan syndrome represents the first condition with a
demonstrated biochemical defect in which very specific abnormal behaviors
are described. However, the exact connection between the defect and the self-
mutilation is unknown. Although the serum uric acid level may be elevated,
reduction of the uric acid level with Allopurinol does not alter the neuro-
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logical or behavioral phenomena. In addition, a survey of serum uric acid
levels in an institutionalized mentally retarded population (Brandon Train-
ing School in Vermont) resulted in no definite correlation between serum uric
acid levels and self-injurious responses. Thus, the uric acid level does not
seem to be the determinant of the abnormal behavior. It is frustrating to know
the specific biochemical defect in a condition, and yet not be able to deter-
mine its relationship to behavior. Hopefully, though, this defect is a clue
toward more complete understanding of self-injurious behaviors.

Cornelia de Lange's Syndrome

Self-mutilation may also be a common accompaniment in Cornelia de
Lange’s syndrome (Bryson, Sakati, Nyhan, & Fish, 1971; Marie, Royer, &
Rappaport, 1967). This syndrome is characterized by low birth weight,
retarded growth, hirsutism, a distinctive facies, and digital abnormalities.
No specific genetic etiology has been demonstrated, no consistent chromo-
somal abnormalities have been found, and no biochemical defect has been
identified. As a result there is little apparent similarity between this and the
Lesch-Nyhan syndrome, except for the tendency to self-mutilation. In the
Cornelia de Lange’s syndrome, the self-abusive behaviors include self-
inflicted blunt trauma (hitting the face, extremities, trunk) as well as self-
biting. Each patient appears to have his own stereotyped forms of self-abuse,
and not all the case reports have noted the very destructive biting which is
always involved in the Lesch-Nyhan syndrome. The compulsive quality of
the self-injury, so striking in the Lesch-Nyhan syndrome, is also absent.
Operant programs have been noted as being effective in the management of
both disorders (Duker, 1975b).

There are no other known physiological conditions with such a high
incidence of self-injurious behavior. Patients with peripheral neuropathies or
insensitivity to pain also will demonstrate self-mutilation, but here the origin
is more accidental and is related to the lack of awareness of the damage being
inflicted.

Psychodynamic In‘terpretations

Psychodynamic interpretations (e.g., Crabtree, 1967; Fitzherbert, 1950;
Frederick & Resnick, 1971; Freud, 1954; Greenacre, 1954; Slawson & David-
son, 1964; Stinnett & Hollander, 1970) have viewed SIB as symbolic behavior
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related to infantile or fetal drives, or displacement upon oneself or one’s
anger and aggression toward others, or symbolic suicidal or masochistic ten-
dencies, or self-stimulation related to parental rejection (see Lester, 1972, and
Sandler, 1964, for areview). What little research is available on these theories
does not support such interpretations, and most psychotherapeutic methods
have been ineffective in treating SIB. It is difficult to see how such interpreta-
tions apply to the severely retarded, where SIB is most prevalent, since these
people to a large extent appear to have impaired symbolic thought processes
insofar as we know. In addition to these problems, they often lack expressive
language to relate such thoughts, assuming that they occur.

Behavioral Motivational Interpretations

Behavioral motivational interpretations of SIB assume that it is behavior
that is functionally related to consequences of reward in the subject’s envi-
ronment. There are at least four behavioral analyses, which are not mutually
exclusive, of how SIB might come to be learned.

The Avoidance Hypothesis

The basic notion involved here is one first proposed by Skinner (1953)
and demonstrated very reliably with animals (Byrd, 1969; Kelleher, Riddle,
& Cook, 1963; Sidman, Herrnstein, & Conrad, 1957; Stretch, Orloff, &
Dalrymple, 1968; Waller & Waller, 1963). It states that individuals may ex-
pose themselves to aversive stimulation—like SIB—in order to avoid even
more aversive consequences. This, of course, is a commonplace of everyday
life and is known experimentally as avoidance learning. In avoidance learn-
ing, the behavior is associated with a strong emotional response and is very
resistant to extinction, even long after the avoidance stimulus has been with-
drawn. Both these characteristics are frequently observed with SIB.

This explanation of SIB requires a history of aversive stimulation and
avoidance conditioning. Reported clinical studies of SIB that have developed
from conditioned avoidance of present or prior aversive stimulation are very
few. Green (1968) reported a relationship between parental physical abuse
and SIB among schizophrenic children. Thus, in some cases SIB may develop
to avoid more severe attacks. There is also some clinical justification for sug-
gesting that SIB is related to avoidance of social contact. For instance, autistic
children often display “tactile defensiveness,” that is, they tend to avoid
physical contact. The retarded often perform high rates of SIB on release
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from restraint (Corte, Wolf, & Locke, 1971; Peterson & Peterson, 1968).
Sometimes they even attempt to tie themselves down again (Tate, 1972).
Social contact or particular ward attendants may serve as aversive rather
than positively rewarding stimuli. Nevertheless, there are many instances
where SIB in the retarded has developed in environments in which no pri-
marily aversive social consequences could be identified. Although the
avoidance hypothesis alone is inadequate to account for the pathogenesis of
SIB, it does point out that the history of rewards and punishments is critical
to the strategy for treatment.

Stereotyped Response

In this view, SIB is considered an extreme case of the stereotypy
frequently observed among retarded persons, especially those who are insti-
tutionalized (Baumeister & Forehand, 1973). It is seen as an instrumental
response developed from more benign types of stereotyped acts. For
example, headbanging may have had as its antecedants such things as body-
rocking, bodytwirling, and handwaving, which were then shaped into head-
banging.

This explanation again is only a partial one. Stereotyped acts are repeti-
tious, topographically invariant motor behaviors or action sequences in
which reward is unspecified or noncontingent and the performance of which
is considered pathological (Schroeder, 1970). SIB fits this definition in certain
forms, such as headbanging. However, many types of SIB, such as gouging
and digging, are nonrepetitious, and are often unpredictable and highly
variable in their occurrence.

In addition, when approaching SIB in terms of stereotyped behavior,
one must deal with the uncertainties about the pathogenesis of stereotyped
behavior (Baumeister, 1978; Berkson, 1967). The most widely accepted
explanation of stereotyped behavior, however, is that it is a symptom of
imbalance of internal homeostasis, perhaps CNS arousal, which is precipi-
tated by such things as sensory deprivation, sensory overload, and frustra-
tion (Berkson & Mason, 1964a,b; Green, 1967). When applied to SIB, this
would mean that environmental contingencies, such as parental neglect in
infancy or lack of stimulation on a ward, could be the setting for homeostatic
imbalance, and SIB a mechanism for raising or lowering arousal to restore
balance. But this idea is difficult to document experimentally. Recently
Kohlenberg, Levin, and Belcher (1973) recorded skin conductance as a
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psychophysiological measure of arousal before, during, and after treatment
of a severe case of SIB. They found that SIB resulted in increased levels of
arousal after the client was removed from physical restraints, but before
removal of restraints, there was no relationship between rates of SIB and
amount of increase in skin conductance level.

Furthermore, reduction in SIB after punishment produced effects on
arousal different from those owning to SIB itself. A simple homeostatic rela-
tionship of SIB to arousal levels did not occur, which argues against the
homeostatic and therefore the stereotyped-behavior explanation of SIB.

Another argument against the general arousal hypothesis is that, as the
subsequent literature review shows, SIB most often occurs in a specific con-
text under specific environmental conditions. In addition, treatment of SIB
does not generalize to other situations easily. This result would be unexpected
if nothing but internal homeostasis were involved. Although stimulus
deprivation or stereotypy may be variables related to the pathogenesis of
SIB, they cannot be considered an adequate explanation of it.

The Developmental Hypothesis

The developmental hypothesis is based on the assumption that SIB is a
vestige of earlier motor behaviors which were adaptive (Lourie, 1949) for
motor and personality development, but have never been outgrown (e.g.,
headbanging in the crib). Perhaps headbanging is maintained by coincidental
reinforcement, or persists after a disruption in child-caretaker relationships.
There is some support for this view from animal studies of developmental
insult related to maternal deprivation (Davenport & Berkson, 1963; Erwin,
Mitchell, & Maple, 1973; Gluck & Sackett, 1974) and the significance of ves-
tibular stimulation in infancy for later development (Clark, Kreutzberg, &
Chee, 1977; Gregg, Haffner, & Korner, 1976; Sallustro & Atwell, 1978). The
latter has been the stimulus for occupational-therapy-oriented sensory
integration programs designed to decrease SIB (Bittick, Fleeman, & Bright,
1978; Lemke & Mitchell, 1972). However, there is not enough research on the
sensory integration hypothesis of SIB to evaluate it as yet. It is not known
whether the need for vestibular stimulation can account for the occurrence of
SIB, although this speculation is interesting.

The Discriminative Stimulus-Conditioned Reinforcer Hypothesis

This explanation of SIB, also posited by Skinner (1953), is based on the
assumption that an aversive stimulus (SIB) might be paired with a positive
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reward that maintains it. This result has also been reliably demonstrated in
animals and humans (Ayllon & Azin, 1966; Brown, Martin, & Morrow,
1964; Holz & Azrin, 1961, 1962; Murray & Nevin, 1967; Stubbs & Silver-
man, 1972). Thus aversive stimulation during SIB under appropriate condi-
tions could act as a signal informing the subject of impending positive
rewards like attention, affection, and contact.

The discrimination hypothesis can account for a great deal of SIB that
develops among the retarded. SIB is most prevalent among the severely
retarded who also lack communication skills. For this type of individual,
performing SIB, a response that cannot be ignored, could be tantamount to
establishing communication and command of one’s environment.

A number of studies involving treatment of SIB have noted that it
occurred only under specific conditions of presentation or withdrawal of
discriminative social stimuli (Corte, Wolf, & Locke, 1971; Lane &
Domrath, 1970; Lovaas, Schaeffer, & Simmons, 1965; Lovaas & Simmons,
1969; Peterson & Peterson, 1968) and was maintained by its (SIB) conse-
quences. Although this explanation is suggestive, the necessary research dif-
ferentiating it from competing hypotheses remains to be done. Many of the
studies were conducted under conditions that did not permit adequate ex-
perimental control. That SIB is more than just a communication disorder
seems almost certain. If it were not, teaching language alone should suffice
to eliminate SIB. Teaching discrimination and communication skills may be
important, but it is usually not a sufficient condition for elimination of SIB.
The discrimination hypothesis does, however, point out the need to replace
SIB with more appropriate alternative behaviors if it is to be successfully
eliminated.

Summary

The above explanations are not mutually exclusive, and none alone
accounts satisfactorily for the development of SIB. All are analogically
inferred from observation of current repertoires. It is likely that some or all
of these conditions could be present in a single case of SIB. Research must be
done that determines how each of these antecedents contributes to the
development of SIB before an adequate and preferable treatment mode can
be recommended. The ecobehavioral approach to be discussed in the next
section focuses on methods that look more closely at antecedent stimulus
conditions.
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ANTECEDENT CONDITIONS AND THE ECOLOGY OF
SeLr-INJURIOUS BEHAVIOR

Viewing self-injurious behavior as an operant response has had tremen-
dous heuristic as well as practical value. It offers testable hypotheses, vari-
ables that are generally readily accessible, and a history of treatment proce-
dures that permits optimism. Although in using this approach one cannot
completely isolate antecedent stimuli from a response (or its parameters) or
from the contingencies of reinforcement affecting the response, each of these
interdependent aspects should be considered. In the next three sections we
shall discuss each of these as they occur in SIB, particularly as they are rele-
vant to treatment.

This section, which is concerned with antecedent stimulus conditions
and their importance for understanding the development and management of
SIB, will present a compilation of some empirical data from the current litera-
ture from the points of view of (1) environmental conditions as setting occa-
sions for SIB, (2) differential stimulus control of SIB, (3) interaction of envi-
ronmental conditions with effectiveness of intervention, and (4) environmen-
tal conditions and response selection. Suggestions will also be offered on how
these data relate to research and future directions. Before beginning,
however, it will be helpful to mention some concepts that will be relevant to
our discussion.

Ecology is a term shared by scientists in many fields. Its meaning, which
varies greatly across disciplines, is still evolving with the purpose and per-
spective of the users (Rogers-Warren & Warren, 1977). At least two different,
though interdependent, dimensions of ecology can be identified when it is ap-
plied to behavioral assessment of persons in small groups. The first refers to
the system of intrapersonal behavior, where the person is viewed as
demonstrating a complex of interdependent behaviors. In this context, it is
assumed that by changing one behavior, other behaviors of the same person
will be affected. The second refers to a person within his or her physical and
social context. Here, the arrangement of settings is seen as influencing a per-
son's behavior, and this person in return is seen as affecting his or her environ-
ment (Rogers-Warren & Warren, 1977).

Ecological types of research with the mentally retarded have been pur-
sued mainly by experimental animal psychologists who have been influenced
by ethology and have carried out studies about complex nonverbal social
behavior such as territoriality, dominance, foodsharing, social behavior with
peers, and communication, derived from theories of animal behavior (Berk-
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son & Landesman-Dwyer, 1977). Researchers engaged in ecological psychol-
ogy have not given much attention to research with the developmentally
disabled (Schoggen, 1978), but the basic assumptions of this approach have
been recognized. Because of the increasing concern with stimulus conditions
in natural environments, and the need for a new rationale and technology,
behavior analysts have begun to adapt technologies that attempt to describe
carefully persons, environments, and their interactions. These methods show
promise of revealing complex constellations of stimulus-response interrela-
tionships involved in long-term behavior change.

This approach has been labeled ecobehavioral analysis by Warren
(1977). It can be understood as the second step of the experimental behavior
analysis beyond the operant animal laboratory. Applied behavior analysis
has attempted to transfer the close control over stimulus-response functions
from the controlled environment of the laboratory to the natural environ-
ment of humans, and the application of operant principles “to the problems
of social importance” (Baer, Wolf, & Risley, 1968). The ecobehavioral
approach holds the promise of providing a better understanding of how the
environment and the behavior of its inhabitants impact on one another with
respect to their long-term relationships. It has already yielded important
results with the emotionally disturbed (Wahler, House, & Stambaugh, 1976),
with autistic children (Lichtstein & Wahler, 1976), and with SIB in the men-
tally retarded (Mulick, Hoyt, Rojahn, & Schroeder, 1978; Rojahn, Mulick,
McCoy, & Schroeder, 1978; Schroeder, Rojahn, & Mulick, 1978a). The
following review of how environmental antecedent conditions affect the
occurrence of SIB will indicate the impact that the ecobehavioral approach
can have on the treatment of SIB.

Environmental Conditions as Setting Occasions for SIB

The growing interest in the ecology of the developmentally retarded is
reflected in the increased recognition of environmental variables in such
areas as observational research, the development of functional architecture,
and the building of barrier-free living environments. A few naturalistic
observational studies of ward environments have yielded interesting results.
For example, strong territorial behavior and aggression were found in a series
of studies on groups of physically healthy moderately to severely retarded
boys (Paluck & Esser, 1971a); protecting one’s territory was unaffected on
reentering an experimental dayroom even after 20 months (Paluck & Esser,
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1971b). Territoriality, which refers to the staking out of specific individual
areas in a space common to a group (Paluck & Esser, 1971a), was also investi-
gated in a group of profoundly retarded male adults (Hereford, Cleland, &
Fellner, 1973). It was demonstrated that increasing individual territories in
the dormitory markedly decreased nocturnal enuresis and encopresis. Visual
boundaries between individual areas further decreased these behaviors.
Enuresis and encopresis were interpreted, after ethological theories, as scent-
marking, and thus a means of territorial defense. Rago, Parker, and Cleland
(1978), stressing the residents’ need of space, showed that increased space per
person reduced aggressive acts. Rago (1977) related individuals’ ranking in
the dominance hierarchy to amount of aggression, stereotypy, and receptive-
ness to programming.

Other research on ecological features found that hearing impairment
(Talkington & Hall, 1969), the level of communication skills (Talkington,
Hall, & Altman, 1971), and institutional diet control procedures (Talkington
& Riley, 1970) all were related to aggressive behavior, stereotypy, and SIB.
An interesting, but not yet fully interpretable, result was achieved by
Frankel, Freeman, Ritvo, Chikami, and Carr (1976) in an investigation of
ambient noise level and stereotyped behavior. These researchers found that
stereotypic behavior increased with rising noise in low-IQ (mean of 34.7)
autistic children, contrasting with a decrease in a matched group of higher-IQ
(mean 73.3) autistic children.

These naturalistic studies clearly demonstrate the importance of envi-
ronmental variables to the occurrence of maladaptive behaviors in institu-
tional ward-type settings. The behaviors are likely to occur in many social
settings for the severely and profoundly retarded. Many other ecological
phenomena and their relationship to the occurrence of problem behaviors
have also been studied (see Berkson and Landesman-Dwyer, 1977, for a
review).

Differential Stimulus Control of SIB

In the following section, experimental studies on stimulus conditions
and how they differentially affect the occurrence of SIB will be discussed.
These studies are presented as illustrations in the context of larger topics that
seem particularly to call for ecobehavioral research. The analysis of specific
stimulus conditions can not only bring about important conclusions for the
treatment of topographically similar cases of SIB, but can also add to the
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understanding of basic etiological paradigms (e.g., SIB as an escape response)
that could provide guidelines for the prevention of new problem behaviors.

Situational Demands

Carr, Newsom, and Binkoff (1976) attempted to isolate situational
demands that had controlled the SIB of a mildly retarded child. The subject
was exposed to several demand and nondemand situations. Then the situa-
tions were changed so that demands occurred only in the context of positive
social interaction between the child and the experimenter. The levels of SIB
were high in demand situations, and were decreased in nondemand and con-
versational situations. In further support of the idea of the escape response
function of self-hitting, the child abruptly stopped hitting himself when he
was presented with the stimulus that normally signaled termination of a
demand period. Other stimuli that were never related to the termination did
not decrease SIB. In addition, SIB during demand sessions showed a scal-
loped pattern, the type of responding generally encountered on fixed-interval
schedules of escape in lower organisms (cf. Carr, 1977). As noted previously,
several other authors have indicated that self-injury may function as an
escape response from a variety of aversive situations (e.g., Carr, 1977; Myers
& Diebert, 1971; Wolf, Risley, Johnson, Harris & Allen, 1967) or as conditioned
avoidance of social contacts (Corte et al., 1971; Peterson & Peterson, 1968).

Physical Restraints

In a study by Favell, McGimsey, and Jones (1978), the positively reinfor-
cing function of physical restraint (rigid arm splints) was demonstrated.
Rapid and complete reduction of SIB was achieved when the subjects were
physically restrained contingent on increasing periods without self-injury
and on providing toys and attention during intervals between the wearing of
restraints. When physical restraint was applied contingent on toy play, this
response increased. Several interpretations were offered to explain the
results. It was argued that (1) stimulus-change components of restraint may
constitute positive reinforcement in nonstimulating environment; or that
(2) restraint may be paired with a reduction in aversive stimuli, such as staff-
imposed demands, and that self-injury in some individuals may function as
an escape into restraint conditions; or (3) restraint also could be paired with
adult attention, and may therefore provide relative physical comfort. The
points raised for the explanation of these somewhat paradoxical properties of
restraints are well taken.
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Using an ecobehavioral approach, Rojahn, Mulick, and Schroeder
(1979) investigated the effects of restraints (a camisole and a fencing mask) on
three mentally retarded persons with pica. Twenty-two client behaviors and
six staff behaviors were simultaneously observed in a descriptive observa-
tional study. The study attempted an analysis of social dynamics in a special
unit for profoundly mentally retarded clients with SIB (for the data-collec-
tion system see Schroeder, Rojahn, & Mulick, 1978a). Although this was not
an attempt to replicate the study by Favell et al. (1978), the results lend sup-
port for their second explanation: the self-protective devices tended to
decrease social interactions between the restrained subjects and their care-
takers. Staff behaviors, such as non-programmatic positive attention,
instructions, and reinforcement in the form of verbal praise for specific tasks,
decreased for all three subjects during the time they were wearing restraints,
relative to restraint-free periods; this pattern of responsiveness by the staff
could reflect an increased demand situation for these clients when they were
released from restraints. However, there was no indication with these three
clients that the restraints had any reinforcing properties by themselves, or
provided an escape function of SIB (by performing pica). How much self-
protective devices and their situational consequences lawfully contribute to
the development and maintenance of problem behaviors such as SIB beyond
their preventive function is an important question for ecobehavioral
research.

Daily Routine Activities

Schroeder and Humphrey (1977) carried out a comprehensive analysis
of the effect of daily routine activities during an intervention program with a
severe case of SIB. The client had been totally blind from birth and deaf for 2
years. SIB consisted of several headbanging topographies, self-kicking, self-
pinching, and hairpulling. It appeared that the client was using her multiple
SIB very systematically to shape staff behaviors in order to meet her needs.
The type and pattern of SIB seemed to vary according to the scheduled activ-
ity and the time of day. Data were collected on 13 behaviors (among them
five SIB topographies) during 40 consecutive everyday activities, 13 hours
per day, 7 days per week, for 4 months; and then for an hour and a half per
day for a year during follow-up. The analysis revealed a variety of environ-
mental-context effects. For example, SIB was much higher in training sessions
immediately following her weight check, a very stressful activity, than after a
quiet period of sitting in her chair later in the afternoon (see Figure 1). Fine
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Ficure 1. SIB per hour as a function of activities in which Pearl was involved. Phases C and D are
the mean of the first eight weeks of intensive intervention. Phase E is the mean of the next 14
weeks of controlled intervention and fading out of physical restraints.

motor training in the morning was accompanied by much higher SIB than
right after supper in the evening. A time-out procedure based on this
ecobehavioral assessment, together with providing appropriate alternative
behaviors for the client, very effectively decreased her SIB, whereas previous
very arduous attempts at intervention had failed.

Interaction of Environmental Conditions with
Effectiveness of Intervention

When we analyze the functional relationship of aberrant behaviors and
the conditions under which they occur, our primary concern is the control
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and deceleration of these behaviors. In the past, however, functional analysis
has usually focused exclusively on the immediate consequences of such
responses. This practice hasled to the application of management procedures
without taking into account other variables that are often powerful deter-
minants in the natural environment. This neglect becomes evident when we
look at problems like the often encountered lack of generalization across set-
tings, response generalization to other behaviors, substitution, etc. Even
with perfectly executed management procedures, therapeutic interventions
have to be designed not only to be adapted to the target behavior and its con-
trolling conditions, but also to fit into the ecology of the client’s habitat.
Some procedures may be superior to others according to the prevailing con-
ditions of the environment. Some environments are undoubtedly detrimental
to the success of almost any therapeutic intervention.

Background Setting

Solnick, Rincover, and Peterson (1977) were emphasizing just this point
when they investigated the importance of the background setting on the
effectiveness of time-out. Their setting was either impoverished or enriched.
In the impoverished setting, the client was presented with a discrimination
task in which the correct response was either performed by the client or
prompted by the experimenter. Edibles and praise plus a toy were given after
each trial. The enriched setting involved the addition of music, new toys, and
frequent prompting to play with the toys instead of engaging in the discrim-
ination procedure. The time-out procedure involved a 90-sec period during
which the experimenter left the room. This contingency was applied to one
and then two behaviors (headbanging and spitting) in both types of setting.
The context within which time-out occurred was found to be important. In
the impoverished setting, the consequated target behaviors either increased
or remained unchanged in frequency. In the enriched setting, the consequated
target behaviors decreased tn frequency. Time-out was effective only when
time-in was enriched.

A subsequent study by Williams, Schroeder, and Rojahn (1978) was an
attempt to assess the generality of the results of Solnick et al. (1977) in a group
setting with four clients instead of one. The experiment evaluated which fac-
tors of the time-in environment were important. The findings lend partial
support to the results of Solnick et al. (1977). Although suppression was seen
in all settings with all four subjects, time-out was even more effective in the
enriched environment for two clients. The clients met first in a custodial
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setting where no toys were present and minimal supervision was offered;
then in another setting where toys, but only minimal supervision, were
offered; then in a third setting where the supervisor involved them in play,
but without toys in the room; and finally in a setting where there were toys as
well as a supervisor actively involving them in play. The room was rear-
ranged to create the four settings. Results showed that the four settings
established different amounts of toy contact and interaction, and differen-
tially effective time-outs. However, the rates of SIB and stereotypic behaviors
were not greatly different during baselines. The latter result is interesting in
regard to previously reviewed hypotheses, in that the escape-from-demands
hypothesis of SIB was not supported strongly with these subjects. Escape is
still a possible explanation, however. Since the study took place in a novel
setting for the subjects, an answer cannot be given about the differential
effects of the four experimental settings per se on the development of new
problem behaviors. SIB and stereotyped responses that were already present
were unaffected in frequency by noncontingently changing the environmen-
tal conditions of the setting.

Availability of Alternative Behaviors

Another variable that interacts with the effectiveness of interventions is
the availability of alternative behaviors that can be reinforced. This interac-
tion was demonstrated in the study by Mulick et al. (1978). The subject was a
22-year-old, ambulatory, profoundly retarded man with impaired vision
because of bilateral cataracts. He was referred for treatment of excessive nail-
biting and fingerpicking. Screening observations revealed that the client
spent most of his time sitting in his unit’s large open dayroom. During
unstructured periods, he remained seated, rocking back and forth, and inter-
mittently biting small amounts of tissue from his fingertips, or he used his
remaining fingernails to scratch at the tips of the fingers of the opposing hand
until they were inflamed and infected. Nailbiting and fingerpicking did not
occur during structured fine-motor and tabletop activities. The client was
extremely compliant with staff, and he readily had engaged in fine-motor
tasks, such as stringing beads.

The intervention program was based on the simple assumption that if a
variety of toys was located centrally and the client was taught to exchange
old materials for new ones by a system of gradually faded prompts, then a
rudimentary form of independent play might come to be substituted for
hand-related SIB. Preliminary observations provided information about toy
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preference in the client. Relatively little investment of staff time and minor
alterations in the environment resulted in dramatic increases in reinforced
indeperdent toy play and concomitant decreases in target behaviors.

Environmental Conditions and Response Selection

There is very little research in this area. As Sidman (1978) has pointed
out, the focus of the experimental analysis of behavior has been the inves-
tigation of reinforcement contingencies in controlled environments. We
know much less about the technology of stimulus control in the environ-
ment. Naturalistic observational studies serve as a model for future
research.

Sequential Relationships

MacLean and Baumeister (1979) used interactive analysis to study
explicit sequential relationships among a variety of stereotyped
topographies exhibited by a moderately retarded child as a function of envi-
ronmental activities in an experimental preschool setting. They found that
stereotypy was less frequent in settings where the child was more actively
engaged and closely supervised by the teacher. There was a significant sup-
pression in one stereotyped topography (headshaking), but not in others,
which was correlated with the teacher’s approach and “negative contact”
with the child. It is important to note that the teacher’s behavior was not se-
quentially dependent on the child’s stereotyped behavior, but that the
child’s headshaking was temporarily decreased whenever any negative con-
tact with the teacher occurred.

Complex Stimulus-Response Relationships

SIB is most prevalent among severely and profoundly retarded and
autistic persons who also tend to have a high incidence of organic dysfunc-
tion, long history of performing SIB, and frequent communication handi-
caps (Schroeder, Schroeder, Smith, & Dalldorf, 1978). Their SIB topogra-
phies, however, tend to be highly discriminated operants. In the study by
Schroeder and Humphrey (1977), the client reliably exhibited higher rates
before and after unpleasant activities than after pleasant activities such as
meals or snacks. Similarly, the selection of topography of SIB shifted
dramatically, depending on the activity in which she was engaged.
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Response-Response Relationships

It is necessary to study carefully not only complex stimulus-response
relationships such as seen in the study by Schroeder and Humphrey (1977),
but also simple response-response functions such as seen in the study by
MacLean and Baumeister (1979). Studies of such response-response rela-
tionships have shown the intra-individual ecobehavioral dynamics of
response classes, hierarchical response chains, contrast effects, and natural
covariations among responses. In the MacLean and Baumeister (1979)
study, the interrelatedness of two stereotyped behaviors was demonstrated.
Stereotyped handflapping exhibited a relatively stable and significant
sequential dependency with headshaking. The sequential analysis provided
insight into the response complexity of these stereotypies of the subject. A
similar result was achieved with the second subject of the study. Interactive
analysis indicated that, given one form of stereotyped behavior, there were
significant probabilities that another topography would follow immediately
and continue. The results suggested a functional relationship between these
two topographically different behaviors.

Response-response relationships were also found with multiple SIB
topographies in a profoundly retarded man (Rojahn et al. 1978) through a
substitution effect. The subject was a 30-year-old, nonambulatory, blind,
profoundly retarded male with a long history of SIB. At the time he was
referred for treatment the subject was demonstrating four different SIBs—
two topographically related (headslapping with the palm of the hand and
hitting the forehead with the knuckles of his fist) and two topographically
unrelated (whipping his head toward his shoulder and wrapping his arms in
his clothing until circulation of his blood was cut off). Treatment pro-
cedures consisted of a series of stimulus control procedures using a jacket
with large sidepockets and/or a 10 cm foam rubber neckbrace in systematic
combinations. The results showed an interdependent pattern of headwhip-
ping and headbanging or slapping, as a result of which a prosthetic device
was being worn.

Pearson correlation coefficients between headwhipping and each of the
two headhitting behaviors across all treatments were —.30. Headbanging
and slapping were uncorrelated (r=.01). The internal relationship between
the three SIB topographies was such that both headslapping and head-
banging, which were topographically similar, tended to preclude headwhip-
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which self-restraint occurred as a function of phases
(A,B,C,D).

ping. But there was no functional dependency between headslapping and
knuckles-to-forehead hitting, even though they were controlled by the same
stimuli (see Figure 2).

Armwrapping precluded headslapping and headbanging. Substitution
occurred when the neckbrace was worn: headwhipping decreased and head-
banging increased. The converse occurred when the neckbrace was removed
and the jacket was worn. Findings of this nature are important for estimating
prognosis of intervention and its long-term appropriateness for the client in
his natural setting.

Summary

Antecedent conditions affect the occurrence of SIB in a variety of ways.
Ecological conditions such as territorial restriction, dietary control proce-
dures, ambient noise, and the dominance hierarchy set the occasion for mal-
adaptive behaviors. SIB can come under differential stimulus control of situ-
ational demands, physical self-restraint, and daily routine activities. The
client’s habitat, the background setting, and the availability of alternative
reinforcers all affect the success of behavioral interventions with SIB. Envi-
ronmental conditions affect the development of multiple SIB topographies,
their sequential interrelationships, and their natural covariation. This infor-
mation on the occurrence and management of SIB is a rich array of new find-
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ings. The challenge of future SIB research will be to elucidate the functional
relationships among these antecedent conditions and relate them to treat-
ment effectiveness.

ResPoNSE-CONTINGENT TECHNIQUES FOR MANAGING SIB

A variety of procedure options for treating SIB is well documented, and
these are illustrated in the familiar operant contingency table in Figure 3.

The pervasiveness of this sort of classification scheme is shown by the
frequent organization of review papers according to the response-reinforce-
ment relation characterized within each cell (e.g.,Forehand & Baumeister,
1976; Schroeder, Mulick, & Schroeder, 1979). The reader is referred to sev-
eral reviews and analyses of the various intervention techniques with SIB
(Baumeister & Rollings, 1976; Frankel & Simmons, 1976; Harris & Ersner-
Hershfield, 1978; Johnson & Baumeister, 1978; Schroeder, Mulick, & Schroe-
der, 1979). Few major new results have been reported since these data were
published. In this section, we shall first summarize and update what has been
done in connection with each intervention technique, and then make a detail-
ed analysis of the research on each technique with each of the different SIB
topographies.

POSITIVE STIMULUS |[NEGATIVE STIMULUS

Reinforcement of
Alternative Behavior
DRO
DRI

PRESENT Punishment

Response Cost
Time Out T
contingent observ.| Negative Reinforcement ]
exclusion - Overcorrection
overcorrection
restraint

REMOVE

WITHHOLD

Strengthens Behavior[__] Weakens Behavior

Ficure 3. Contingency table showing the methods and con-
sequences of strengthening and weakening behavior which
have been used with self-injurious behavior.
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Intervention Techniques for SIB

Punishment

Punishment consists of delivering an intense stimulus immediately con-
tingent on occurrence of SIB, to suppress SIB. We emphasize that, according
to Azrin and Holz (1966), the stimulus need not be aversive, but its presence
must result in response suppression. If an aversive stimulus, when presented,
results in an increase in the target response, it is, by definition, not a punisher.
This point is often confused in the literature, where aversive stimulation and
punishment are considered synonymous. No stimulation is inherently aver-
sive or punishing, but is so only in relation to its basic parameters—intensity,
duration, and frequency, and their consequences on behavior.

Punishment of SIB has taken several forms: lemon juice (Sajwaj, Libet,
& Agras, 1974); slapping (Duker, 1975a); tickling (Greene & Hoats, 1971);
loud noises (Sajwaj & Hedges, 1971); noxious odors (Tanner & Zeiler, 1975);
hairpulling (Griffin, Locke, & Landers, 1975); restraint (Saposnek & Watson,
1974) and electrical stimulation (Tate & Baroff, 1966a). Verbal reprimands
have been ineffective except when used in conjunction with physical or elec-
trical stimuli. Most punishment studies involve the use of electrical stimula-
tion. However, the parameters of punishment of SIB have not yet been
researched carefully.

The suppressive effect of immediate contingent punishment is rapid and
dramatic. When it occurs, it tends to be highly discriminated by the subject,
and therefore generalization across settings is difficult to achieve. In Johnson
and Baumeister’s (1978) methodological review of 60 of the best-known
studies of SIB, punishment procedures were used in 35, but failure was
reported in only one study. The authors note that this effect probably reflects
editorial bias in journals. In practice, punishment often fails to work. If it
does work, it often loses its effectiveness (Birnbrauer, 1968). There have been
reports of suppression beyond a year with training of parents and teachers in
the generalized setting (Merbaum, 1973). However, it is unlikely that SIB
would be eliminated with punishment unless there were naturally reinforced
alternative behaviors readily available in the client’s environment and con-
tinued surveillance of SIB.

Harris and Ersner-Hershfield (1978) have thoroughly reviewed the side
effects of punishment of SIB, such as generalized anxiety, withdrawal, coun-
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teraggression, escape behaviors, and symptom substitution, and concluded
that they do not outweigh the positive effects, such as compliance, eye con-
tact, and prosocial behaviors. These results are difficult to interpret, since
few of the punishment studies were designed to evaluate carefully side effects,
positive or negative. The main point is that many of the vaunted fears about
the negative side effects of a properly administered punishment procedure are
generally unfounded. Nevertheless, due to the natural repugnance of care-
takers and the general reluctance of administrators to approve punishment of
SIB, an increase in research on the other techniques has occurred.

Avoidance Conditioning

Avoidance conditioning has not received much attention in SIB
research, but it can be useful. For instance, Lovaas and Simmons (1969), after
a number of SIB suppression trials in which “no” was paired with shock,
found that “no” became sufficient to maintain suppression. Similarly, Tate
and Baroff (1966b) noted that the buzz of the inductorium was enough to get
a headbanger to eat again after SIB had been suppressed and he was refusing
to eat. Duker (1975a) compared punishment and avoidance conditioning on
two SIB topographies of a mentally retarded woman. Both procedures were
effective; however, though suppression of the punished behavior was lost,
the SIB on the avoidance schedule continued to be suppressed.

Qwvercorrection

Overcorrection is a complex punishment procedure designed by Foxx
and Azrin in 1973 that attempts to capitalize on the suppressive effects of
punishment while minimizing its negative side effects. Foxx (1978) has recent-
ly provided an excellent overview of overcorrection. The general rationale is
“to require the misbehaving individual (a) to overcorrect the environmental
effects of the inappropriate act, and (b) to practice overly correct forms of
relevant behavior in those situations where the misbehavior commonly
occurs” (p. 97). These two components are called restitution and positive
practice. Epstein, Doke, Sajwaj, Sorell, and Rimmer (1974) have identified
several components in overcorrection: (1) negative feedback; (2) time-out
from positive reinforcement; (3) verbal reeducative instructions; (4) com-
pliance training, such as gradual guidance or shadowing; and (5) negative
reinforcement. Characteristics related to the success of acts are that they
should (1) be directly related to the misbehaviors; (2) require effort; (3) be
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applied immediately following the misbehavior; (4) have a lengthy duration;
and (5) be performed in a rapid, continued manner, so as to be inhibiting.

Overcorrection is a good example of the often found advantage of com-
bining the effective components of several of the procedures outlined in
Figure 3. But, like other forms of punishment, it is subject to both the same
advantages (rapid, dramatic, and relatively enduring suppression of rate of
SIB) and the same disadvantages (negative modeling, emotional condition-
ing, counteraggression, reinforcement of escape behavior, and substitution):
(Harris & Ersner-Hershfield, 1978). The latter is especially true with strong,
combative, noncompliant individuals. Foxx (1978) offers the guideline that if
the overcorrection requires the involvement of two trainers instead of one,
the danger of physical injury is greatly increased, and the procedure will not
be feasible.

A recent bibliography by Matson and Ollendick (1977) on studies of
overcorrection from 1971-1977 contains 77 items, of which only 10 studies
are on SIB. The technique appears to hold a great deal of promise, but
analysis of the effective ingredients remains to be performed (Ollendick &
Matson, 1978). For instance, it is not always clear (1) when and how much
restitution is necessary (Foxx, 1978); (2) how long the duration of positive
practice needs to be: ranging from 40 sec (Doleys, McWhorter, Williams, &
Gentry, 1977) up to 30 min (Foxx & Azrin, 1973); (3) what the degree and
topography of gradual guidance should be (Harris & Romanczyk, 1976;
Ollendick & Matson, 1978); and (4) how overcorrection should be combined
with other procedures, such as rewarding alternative behaviors (i.e., dif-
ferential reinforcement of other behavior [DROY]) (Azrin, Gottlieb, Hughart,
Wesolowski, & Rahn, 1975). Hopefully, future research will help to sort out
these issues.

Contingent Restraint

Prolonged noncontingent physical restraint is a relatively sure way to
prevent SIB, but, as Favell et al. (1978) have noted, it may also become rein-
forcing for the SIB client. Often release from restraints is a high-risk occasion
for serious SIB. Favell et al. (1978) have shown that such clients will even per-
form other operant tasks for the opportunity to be returned to restraints.

However, brief contingent physical restraints have been used successful-
ly to suppress headbanging as time-out from positive reinforcement
(Hamilton, Stephens, & Allen, 1967; Williams et al., 1978), as a punishment
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for pica (Bucher, Reykdal, & Albin, 1976), and in conjunction with biofeed-
back relaxation training (Schroeder, Peterson, Solomon, & Artley, 1977). In
the latter case, the therapist applied and withdrew very brief periods of
restraints with the clients contingent upon their level of muscle tension.
Relaxation, a state incompatible with SIB, was reinforced. The therapist
effectively faded out physical control when the client relaxed. This technique
was very similar to the graduated guidance and shadowing techniques
reported with overcorrection. Brief contingent restraint periods run less risk
of becoming reinforcing than prolonged “safe” periods provided by noncon-
tingent restraint as conventionally used.

Withdrawal of Positive Reinforcement

Withdrawal of positive reinforcement is another technique that has been
used extensively to control SIB. The major forms are extinction (e.g., Bucher
& Lovaas, 1968; Corte et al., 1971; Lovaas & Simmons, 1969) and time-out
(e.g., Hamilton et al., (1967).

It is important to remember that extinction presupposes a history of
rewarding of patients of SIB, for example, with differential attention, physi-
cal contact, etc. Ignoring SIB of itself has little effect on frequency of SIB. In
the Lovaas and Simmons (1969) study, the patient was released from
restraint, and all attention to SIB was simply withdrawn. After 10 sessions
and more than 9,000 instances of SIB, the behavior gradually disappeared.
But in the Lovaas, Freitag, Gold, and Kassorla study (1965), continued non-
contingent attention to or ignoring of the SIB did not change its rate
significantly. The possibility of adventitious reinforcement can be controlled
by what Jones, Simmons, and Frankel (1974) call noncontingent isola-
tion—that is, removal to a special room. This procedure probably aided in
controlling the number of stimuli that occasioned SIB, and also helped obser-
vers and therapists to control their own reactions to SIB. Indeed, the subject
in this experiment hit herself 34,000 times before SIB was suppressed.

Extinction, though effective, often poses great risks, since the patient
may seriously injure him or herself during treatment. In addition, the initial
withdrawal of reward may lead to an increase in SIB before a decrease occurs
(Lovaas, Freitag, Gold, & Kassorla, 1965). Extinction also depends greatly on
the context in which reward for SIB has previously been delivered (Jones et
al., 1974). Thus, it has not always proven effective (Corte et al., 1971).
Studies with animals have shown that rate of extinction depends on condi-
tioning history. Therefore, the longer the history of SIB, the longer it should
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take to extinguish. There has been no research with SIB on this latter point.
Finally, as with punishment, problems with generalization, durability, and
substitution have been observed with extinction (Duker, 1975a; Jones et al.,
1974; Miron, 1971).

Time-out—the withdrawal of reinforcement contingent on SIB—has
been used much more successfully than extinction. A detailed analysis of the
various forms of time-out is given in Schroeder, Mulick, and Schroeder
(1979). Essentially they are: contingent observation; withdrawal time-out;
exclusion time-out; seclusion time-out; contingent restraint time-out; and
response cost. All these forms vary on dimensions of intrusiveness of inter-
vention, environmental demands, etc. A recently developed technique,
“facial screening,” has shown promise as well (Lutzker, 1978; Zegiob,
Alford, & House, 1978). In this instance, time-out consists of covering the
client’s face with a cloth bib or some other opaque material as a visual screen.

MacDonough and Forehand (1973) have reviewed several of the
parameters of time-out, most of which have not been investigated at all, let
alone among SIB cases. Lucero, Frieman, Spoering, and Fehrenbacher (1976)
compared the effects of food withdrawal and attention on SIB at mealtime in
three profoundly retarded girls and found food withdrawal more effective.
Whether this effect held beyond mealtime was not mentioned. Effective time-
out durations have varied from 90 sec to 30 min (White, Nielsen, & Johnson,
1972; Williams et al., 1978). Investigation of optimal durations appears to be
based on the interpretation of time-out as punishment, rather than a choice
by the cltent of time-out or time-in so as to maximize reinforcement
(Leitenberg, 1965). It appears that time-out parameters cannot be isolated
from time-in parameters. Probably elements of both punishment and max-
imization of reinforcement are involved in most time-out procedures. Birn-
brauer (1976) has suggested that a main effect of time-out may be disruption
of an ongoing chain of inappropriate behavior, and that the effective dura-
tion may interact with other parameters, such as inhibition of responses dur-
ing time-out, contingent release, and the reinforcing nature of the time-on
environment. (See discussion in previous section on ecology.)

Rewarding Alternative Behaviors (DRQO)

The term DRO was coined in operant animal research (Reynolds, 1961)
to reflect the pigeon’s withholding of a pecking response for a criterion period
that was followed by reinforcement. It has occasionally been known in the
behavior therapy literature as omission training (Weihar & Harman, 1975).
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Presumably, whatever “other” response was occurring at the time of rein-
forcement was strengthened. Thus, an SIB client may be rewarded for other
non-SIB behaviors for longer and longer periods of time (DRO). If SIB occurs
before a specific time period is completed, the time period is recycled, and
reward is withheld until the criterion time period has elapsed. Good examples
of this technique are described by Brawley, Harris, Allen, Fleming, and
Peterson (1969), Lovaas, Freitag, Gold, and Kassorla (1965), Peterson and
Peterson (1968), and Weihar and Harman (1975). DRO procedures are
typically used in conjunction with other methods, such as extinction or time-
out from positive reinforcement (Repp & Dietz, 1974). This technique makes
an evaluation of the DRO contingency alone difficult to assess because of the
confounding effects of time-out (Baumeister & Rollings, 1976).

The mere reinforcement of alternative behaviors may not be sufficient to
suppress SIB (Young & Wincze, 1974). Tarpley and Schroeder (1979) per-
formed an experiment with three profoundly retarded headbangers, compar-
ing extinction, DRO, and DRI (differential reinforcement of incompatible
behavior) in a multiple-schedule design. Another dimension of this study was
that three forms of prompting incompatible behavior were used: manual
guidance, manual and verbal prompts, and verbal prompts only. DRI sup-
pressed SIB more than DRO, which suppressed SIB more than extinction.
The degree of prompting incompatible behavior affected clients differently.
For a compliant subject, verbal prompts were sufficient to make DRI effec-
tive. In another experiment, involving biofeedback, Schroeder et al. (1977)
showed that relaxation training with two severe headbangers resulted in a
physiological state that was incompatible with the performance of SIB. Thus,
receptive state of the client and degree of incompatibility of the alternative
behavior are probably related to effectiveness of reinforcement for alter-
native behavior.

As with punishment, generalizability and substitution with differential
reinforcement procedures seem to be a problem, although there is not as
much research available here. Durability seems to be a little better, but again
not enough is known about the relevant parameters to make a conclusive
statement.

Satiation

Techniques based on reinforcement alone have not been very effective in
suppressing SIB. However, there have been three case reports of headbanging
in nonretarded persons (Mogel & Schiff, 1967; Wooden, 1974). In Wooden
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(1974), a nocturnal headbanger was reinforced for negative practice of SIB,
which resulted in quick, permanent suppression. Every night before sleeping
he was told to grind his head into his pillow until he could no longer stand the
pain. SIB stopped after four nights. An attempt at satiation in a severely men-
tally retarded girl (Duker, 1975b), was unsuccessful. However, Jackson,
Johnson, Ackron, and Crowley (1975), and Libby and Phillips (1979) have
used food satiation very successfully to decelerate rumination. In the Jackson
et al. study, the client was given a thick milkshake about 90 min after meal-
time. Presumably this method averted the initial link in the chain of
regurgitation leading to rumination and reconsumption of the vomitus. This
study is one of a few demonstrations (see also Kohlenberg, 1970; Lang &
Melamed, 1969) that shows that intervention early in the chained sequence
can prevent SIB. It would be important to research prevention procedures
with other SIB topographies.

Relating Interventions to Types of SIB Topographies

Frankel and Simmons (1976) in their review of 49 studies of SIB noted
that in 35 studies decelerating a single response topography occurred.
However, in those same 35 studies only six reported headbanging by itself.
Hamilton et al. (1967) suggested two types of SIB clients: those who use one
topography exclusively, and those who exhibit a variety of topographies.
Azrin et al. (1975) have suggested that seven of the 11 cases in their study who
were “cured” of their SIB with overcorrection were “outer-directed” —that is,
their behavior was maintained by interaction with the environment, as
opposed to “inner-directed,” self-stimulating behaviors. Schroeder, Mulick,
and Rojahn (1980) have suggested a similar distinction between social SIB
—such as headbanging, biting, gouging, and hairpulling—and nonsocial
SIB—consummatory topographies as pica, ruminative vomiting, copra-
phagy, and aerophagia. The social consequences of the latter behaviors are
less obvious to persons in the immediate environment, unless they become
socially obnoxious. Therefore, such responses are less likely to be maintained
by the social consequences.

Whether any of these classifications has utility for differential analysis
and management effectiveness remains to be seen. In an effort to discover
whether the published literature could provide data to suggest answers to any
of the above questions, a detailed analysis of 75 research studies covering 140
SIB clients was performed. The criteria for inclusion were: (1) direct observa-
tional data were reported; (2) observer agreement was calculated; (3) a sta-
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tistically significant or an 80% reduction from baseline SIB levels was
demonstrated. (The studies in the sample are marked with an asterisk in the
reference section.)

The demographic characteristics of the 140 subjects were: (1) their aver-
age age was 15 years; (2) average length of institutionalization was 12 years;
(3) average age chronicity of SIB was 6.7 years; (4) 51 % were males; (5) 88 %
were severely or profoundly retarded; (6) 37 of 52 reported had severe
organic syndromes; (7) 29 of 30 reported had no expressive language; (8) 15
of 17 reported had severe visual or hearing impairments; (9) 14 of 19 reported
were on behavior-control medication; (10) 30 of 40 reported exhibited
“outer-directed” SIB. Even though there were obvious reporting biases, the
overall characteristics of the population are very similar to those reported by
Maisto and Baumeister (1978) and Schroeder, Schroeder, Smith, and
Dalldorf (1978) in prevalence surveys of SIB in institutions. The above
research sample is, therefore, apparently representative of severe SIB
topographies.

The frequencies of SIB topographies and combinations with associated
misbehaviors are shown in Table I. Frequency of topographies occurring
alone is given on the diagonal. Combinations of two topographies are seen in
the matrix. Multiple topographies of three or more are shown in the row
labelled “Mult.” Analysis of the results suggests that behaviors to the left of
the vertical perforated line are social forms of “outer-directed” SIB. These
responses occur in many combinations, and they do not overlap with non-
social consummatory SIB topographies. Unlike social SIB, other forms of
antisocial behavior, such as aggression and tantrum, were observed infre-
quently in combination with nonsocial SIB. The most prevalent social SIB
was self-hitting, in combination with biting, scratching, and other antisocial
behaviors. These results are similar to the results of a survey with 208 SIB
cases observed at a state facility for the mentally retarded over a 3-year
period (Schroeder, Mulick, & Rojahn, 1980).

Table II gives a breakdown of success ratios—number of clients whose
SIB level was reduced divided by the total number of clients reported—for
each intervention technique with eight SIB topographies. Although few fail-
ures were reported, probably because of editorial reviewing policies that
were biased toward reporting positive results (Johnson & Baumeister, 1978),
several interesting results are still apparent.

Self-Hitting, Scratching, Gouging, and Hairpulling
Self-hitting includes headbanging, headslapping, body-to-object con-
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tact, body-to-body contact, kicking self, slapping other parts of the body,
thrusting knuckles or fingers forcefully against the roof of the mouth, etc.
The success ratios in the different response-contingent procedures for the
above topographies is suprisingly similar, except for rewarding alternative
behaviors and satiation. However, when rate of reduction rather than level
of reduction of SIB frequency is the measure of effectiveness, punishment has
usually been found to reduce SIB rates more rapidly than other procedures.

If four other commonly used criteria (Schroeder, Mulick, & Schroeder,
1979) are compared with rate reduction of self-hitting (Table III), it appears
that the effects of punishment were not maintained well, showed poor stimu-
lus generalization, little positive covariation (e.g., response generalization),
and occasional negative covariation (e.g., response substitution). The results
in Table III were taken only from studies that presented data, and not from
studies presenting anecdotal accounts of side effects alone.

Biting Self

Biting self appears to be handled best with time-out. This success ratio,
depicted in Table II, reflects behavior management studies with the
Lesch-Nyhan syndrome (Anderson, Dancis, & Alpert, 1978; Bull & Lavec-
chio, 1978; Duker, 1975b). It was found that punishment increased self-
biting, whereas time-cut and extinction reduced it. The reason for this result
is unclear. However, Nyhan (1976) has pointed out that these children differ
from other SIB clients in many ways: (1) they tend not to be severely
retarded; (2) they exhibit idiosyncratic stereotypies related to the motor
sequelae of the Lesch-Nyhan syndrome, for example, neck-whipping; and
(3) there is some evidence that their behavior management can be improved
by 5-hydroxytryptophan (Mizuno & Yugari, 1974). Therefore, whether
time-out is the intervention of choice for patients other than Lesch-Nyhan
patients is still a question open to research.

Pica, Scavenging, Mouthing, and Coprophagy

The woeful lack of research in this area might appear to be surprising.
However, when one considers the risk involved in any type of experimenta-
tion with persons who swallow rocks, razor blades, towels, screws, safety
pins, etc., it is clear why only procedures and settings where risks can be
minimized have been investigated. Overcorrection (Table II) appears to have
been the most successful management procedure with these behaviors (Foxx
& Martin, 1975; Matson, Stephens, & Smith, 1978; Rojahn et al., 1979;
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Rusch, Close, Hops, & Agosta, 1976). It seems likely that the effectiveness of
the overcorrection procedure was related to the fact that the subjects of these
experiments were fairly compliant with the oral-hygiene positive practice
methods used (except for the woman in the Matson et al. study). From Table
111, it appears that maintenance, but not generalization, is good with overcor-
rection for pica. .

Albin (1977) has criticized the practice of the baiting of the treatment
environment in order to increase an artificial frequency of scavenging and
pica, which may then be overcorrected and suppressed. This practice, and
the consequation of every response during treatment, may account for the
lack of generalization to the natural setting. Albin raises the interesting spec-
ulation that pica is an aberrant generalization of fingerfeeding, beyond which
pica clients have not progressed. Thus far, such speculation has not been
tested experimentally.

Chronic Ruminative Vomiting.

Chronic ruminative vomiting consists of repeated vomiting, chewing,
and reingestion of vomitus. It is often considered self-injurious, especially
when it is related to severe weight loss, dehydration, respiratory complica-
tions, infections, and possible esophageal lesions (Richmond, Eddy, &
Green, 1958). It also has antisocial components, since ruminators tend to be
socially ostracized because of foul odor and appearance.

The prevalence of ruminative vomiting among normal children is
unknown, although a number of treatment studies in psychiatric and pedi-
atric settings have been published on young, normal, autistic, or mentally
retarded (Schroeder, Schroeder, Smith, & Dalldorf, 1978) revealed rumina-
tive vomiting in .1% of that population. This finding is probably a conser-
vative estimate, since many ruminators are cosmetically clean and are clever
in concealing the behavior. The problem comes to the attention of staff in in-
stitutional settings only when ruminating becomes a health hazard, or is
socially obnoxious.

Vomiting is an adaptive reflex. Although it can reportedly be attenuated
by antiemetics (Carter, 1961), brain lesion (Borison, 1959), and surgery (Ran-
dolph, Lilly, & Anderson, 1974) ruminative vomiting has not been so suc-
cessfully treated medically or pharmacologically (Carter, 1961).

The psychoanalytic interpretation of rumination (Richmond & Eddy,
1957; Richmond et al., 1958) is that it is a symptom of disrupted mother-child
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relationships. The prescribed treatment is hospitalization and copious non-
contingent attention to the child by staff to establish a surrogate mother rela-
tionship. This procedure has proven successful for young-normal and
retarded children (Berlin, McCullough, Lisha, & Szurek, 1957; Wright &
Menolascino, 1970). In the latter study, a 6-month follow-up in the home
with mothers who had been trained showed maintenance of treatment gains.
Thus, it seems that modifying eating habits and improving the environment
in which eating occurs may have a significant effect on rumination (Ball,
Hendrickson, & Clayton, 1974). How much of this is owing to improved
mother-child relationships as opposed to social approval the child receives
for eating appropriately is not clear.

Vomiting has been demonstrated to be a conditioned reflex (Collins &
Tatum, 1925; Kleitman & Crisler, 1927; Pavlov, 1927). In this context, treat-
ment of ruminative vomiting has been based on operant conditioning pro-
cedures: extinction (Wolf, Birnbauer, Lawler, & Williams, 1970) and punish-
ment, such as electrical or other aversive stimulation contingent on a
prevomiting response (Kohlenberg, 1970; Lang & Melamed, 1969; Luckey,
Watson, & Musick, 1968; Sajwaj et al., 1974; White & Taylor, 1967). Jackson
et al. (1975) successfully applied a satiation technique to treat two severely
retarded chronic ruminators. Two experiments were modestly successful in
preventing rumination by reinforcing alternative play (Mulick, Schroeder, &
Rojahn, 1977; Smith & Lyon, 1976).

From Tables Il and III it would appear that satiation is the treatment of
choice. However, it is difficult to compare the effectiveness of the above-
mentioned procedures. The psychodynamically based studies were poorly
controlled. Only one operant study compared different procedures on the
same subjects. The older studies did not present generalization of follow-up
data. The punishment studies with normal children reported dramatic and
permanent results (Lang & Melamed, 1969). However, in none of the studies
with mentally retarded subjects was durability of effects beyond six months
reported.

Generally, the impression is left that total suppression of ruminative
vomiting is difficult. This result may be because several factors may be
involved in maintaining the behavior, that is, social reinforcers, consum-
matory behaviors, and primary reinforcers related to deprivation. These fac-
tors may be highly individual from one subject to another. Any procedure
designed to suppress rumination should probably take all these factors into
account.
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Summary of Response-Contingent Techniques
for Reducing SIB

There now exist at least 75 studies with 140 SIB clients using several
intervention techniques. The most frequently used techniques have incor-
porated punishment. This procedure has been used effectively with nearly all
SIB topographies, except biting among Lesch-Nyhan patients, for whom it
has aggravated SIB. Most punishment techniques do not generalize and
maintain treatment effects as well as overcorrection. The latter method has
been used effectively with nearly all SIB topographies, particularly self-
hitting and pica. Time-out can be used effectively to suppress self-hitting and
especially self-biting; but it is probably less advised for nonsocial consum-
matory types of SIB, such as pica, ruminative vomiting, and coprophagy,
since its effectiveness depends primarily on the preexistence of a reinforcing
time-in environment. Brief contingent restraint has been used effectively with
self hitting and pica. A caution with a contingent restraint is necessary, lest
the restraint provide “safe” periods that themselves become reinforcing for
the SIB client. Rewarding alternative behaviors has been used primarily with
self-hitting and ruminative vomiting. DRI is likely to be more effective when
it differentially provides reinforcement of alternative behaviors that are
specifically incompatible with topographies of SIB and/or the contingencies
reinforcing SIB. Though extinction has been used successfully with self-
hitting, it is generally considered risky. The technique occasionally has been
successful when punishment has failed, for instance, with self-biting among
Lesch-Nyhan syndrome patients or as noncontingent social isolation for self-
hitting. Satiation has been used effectively only with chronic ruminative
vomiting.

Our analysis of the response-contingent techniques illustrated in Figure
3 may convey a false sense of simplicity with regard to the clinical decision to
apply them to the individual case. The application of these techniques never
occurs in a vacuum. Therefore, the choice of technique must be mitigated by
several qualifiers.

Response-dependent decelerative procedures may temporarily remove a
reinforcer, as in response cost and time-out, or provide a negative stimulus
following each response, as in punishment. Both procedures lead to direct
reductions in the rate of target behaviors. The other two cells represent
response-dependent procedures that lead to an increase in the rate of the tar-
get behavior. Treatment procedures that derive from such strengthening
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effects on behavior depend on substitution of a new behavior for an old one.
Thus, differential positive reinforcement may be provided for topographic-
ally incompatible behaviors, or for the absence of SIB itself as in Differential
Reinforcement of Other Behavior (or DRO). Negative reinforcement may
also be used to strengthen competing behavior, as Lovaas, Schaeffer, and
Simmons (1965) have shown, by increasing the social approach in autistic
children through the use of contingent termination of electrical stimulation.
Similarly, it is believed that the overcorrection procedure, as described by
Foxx and Azrin in 1973, utilizes negative reinforcement to strengthen com-
peting behavior, but also involves a period of time-out from other rein-
forcers, and is, therefore, classified in more than one cell (Epstein et al., 1974;
Wells, Forehand, & Hickey, 1977). However, since these relationships have
not yet been clearly demonstrated, this classification in Figure 3 must be
viewed with caution.

The effects of noncontingently withholding a stimulus—or using an
extinction procedure—will depend on whether the self-injurious behavior
was dependent on the presentation or the removal of the stimulus (Carr,
1977). In practice the use of extinction to treat SIB usually involves with-
holding positive consequences thought to maintain the behavior. But the dif-
ficulty of identifying and controlling all sources of positive reinforcement,
and the gradual decrease in responding characteristic of extinction (Lovaas &
Simmons, 1969), precludes its use in many cases.

An overall treatment strategy is beginning to emerge that stems in part
from an analysis of what happens when procedures from more than one cell
are combined. As already alluded to in the case of overcorrection, it is recog-
nized that immediate suppressive effects and their long-run durability are
enhanced when decelerative procedures are combined with attempts to
increase systematically, and ultimately substitute, setting-appropriate
behaviors. The goal is then to arrange conditions so that appropriate behav-
iors come to occupy functional positions in the individual’s habitual reper-
toire of daily activities.

The strategy is sound enough. The difficulty comes in actually selecting
the components of an individualized treatment plan. One problem is that
decelerative procedures differ in their intrusiveness and aversiveness, and no
experimental analysis of these procedures as they relate to client characteris-
tics or the severity and nature of the problem behavior yet exists. Because of
ethical considerations, outside consultants representing various concerned
interest groups are often employed to help set limits in the treatment pro-
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grams. In practice, treatment options are simply arranged on a continuum of
restrictiveness, with positive reinforcement procedures and less obvious
negative consequences at one end and severe restrictions on freedom of
movement and contingent aversive stimulation at the other. This arrange-
ment, however, is not necessarily related to treatment effectiveness or ap-
propriateness.

Similarly, appropriate target behaviors are selected partly on the basis of
response topography and partly on the basis of the likelihood that the new
behaviors will continue to be reinforced in the natural environment. The
absolute availability of human and material resources in the treatment and
posttreatment environments, and prevailing social expectations for what
appropriate behavior should be, set practical limits on treatment objectives.
Treatment objectives are also limited by the need for staff or caretaker train-
ing and the need for additional environmental enrichment—that is, specific
activity schedules, toys and educational materials, and changes in physical or
social environment. Many clients exhibiting SIB have extremely limited,
undifferentiated repertoires of behavior, and many also suffer from multiply
handicapping sensory and motor impairments and, therefore, require exten-
sive shaping and high rates of reinforcement to establish even simple appro-
priate behaviors like eye contact, simple communication skills, self-help
skills, fine-motor exploration, and toy play.

EvaLuAaTiON OF TREATMENT EFFECTS

Criteria for Successful Interventions

Warren (1977) has identified five criteria for successful behavioral inter-
vention. Essentially, these criteria have been viewed as a means of quanti-
tatively assessing the quality of a behavioral intervention. The dimensions
are: (1) response rate; (2) stimulus and response generalization; (3) response
durability (maintenance); (4) response diversity (whether suppressed
behaviors are supplanted with appropriate alternative prosocial behaviors);
and (5) consumer satisfaction.

Not all of these criteria are equally relevant to the management of SIB,
but they are all interrelated. It is difficult to evaluate rate reduction without
taking into account maintenance, since they are both segments of the same
time-frequency continuum. Frequency can be reduced to time allocation, and
vice-versa. However, as Albin (1977) has shown for pica management, a rigid



SeLr-INJURIOUS BEHAVIOR 97

adherence to the rate measure does not take into account severe, but low-
rate, SIB. As an alternative, Rojahn et al. (1979) successfully used latency-
to-first-pica response following contingent release as an alternative
measure. Measures of SIB severity are also needed.

Another case where Warren's criteria may give a spurious estimate of
effectiveness is with severe very high-rate headbanging, where tempo and
the cumulative effects of SIB are of concern. It appears that punishment has
often been chosen in order to achieve a rate reduction quickly. However,
this may not necessarily be a satisfactory long-range objective for behavior
management of SIB. When there is an imminent danger of death or serious
injury due to SIB—which is not the usual case, according to Nyhan
(1976)—rapid reduction in rate by punishment may be very important. But
once this reduction is accomplished, provision for generalization and
maintenance may be achieved more expeditiously by fading to some other
management procedure.

There are many factors other than rate reduction, maintenance,
generalization, response diversity, and consumer satisfaction that enter into
the equation by which the effectiveness and timeliness of an intervention is
judged. Most often additional questions, such as (1) the restrictiveness of
the procedure and the treatment environment, (2) what constitutes a success
or failure, or (3) what procedures fit the capabilities of the response system
where the treatment will be used and maintained, are the province of
Human Rights Committees and Internal Review Boards. These issues center
around the reaction of the environment to behavior changes of the client
before, during, and after intervention. To evaluate such factors, an
ecobehavioral assessment of the treatment is needed.

Ecobehavioral Assessment

Ecobehavioral analysis extends traditional views of behavior-
modification tactics from the unidimensional to the multidimensional
aspects of intervention. It reflects the complexity of behavior changes by
observing behaviors of one person as he or she interacts with the group,
rather than by being preoccupied with the behavior of one person who is
not adapting to the environment. Perhaps environments could be altered on
several levels to fit the needs of their inhabitants, and thereby reduce occa-
sions for SIB. Interventions in such environments are also more likely to be
successful.
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Environmental Organization

Environmental organization should also be based on objective behavior
analysis (Risley, 1977; Schroeder, Rojahn, & Mulick, 1978a). For example,
Rojahn et al. (1979) showed that the use of self-protective devices with SIB
residents decreased not only SIB, but also social interactions with caretakers.
This finding is an important consideration, since such clients depend so
heavily on caretakers for the development of their adaptive skills. An unin-
tended side effect of the noncontingent prevention of SIB may be the rein-
forcement of using more physical restraints by caretakers, simply because
they require less effort than arduous surveillance and behavior management
of a severe case of SIB.

Effects of Medication

Another important area of ecobehavioral assessment is evaluation of the
effects of medication on SIB. Lipman (1970) and Sprague and Baxley (1978)
have estimated that over half the residents in state facilities across the U.S.
receive regular psychotropic drugs, 58% of which are large doses of the
neuroleptic tranquillizers sustained over long periods of time—for example,
thioridazine and chlorpromazine—for behavioral control. Schroeder,
Rojahn, and Mulick (1978a) demonstrated how ecobehavioral assessment
can be used to study caretaker reactivity in drug treatment of SIB. Although a
client’s SIB and tantrums were being modified by a time-out procedure, his
medication was changed independently in double-blind fashion. As the client
improved, caretakers’ positive responses to him increased. The course of
improvement followed the time-out intervention, whereas the change in
medication had a suppressive effect on all behaviors. If multiple behaviors of
client and caretakers had not been recorded, a false conclusion might have
been reached that thioridazine had brought tantrum behavior under control.

Side Effects

Ecobehavioral assessments have proven useful for examining covaria-
tion among collateral behaviors when intervention with target behaviors
occurs. The problem of unwanted “side effects” became an issue with the use
of intrusive punishment for the management of SIB. A second type of
covariation is transitional change in target behaviors as a function of changes
in stimulus conditions, for instance, behavioral contrast (Reynolds, 1961). A
change in behavior is called a contrast when the change in the rate of respond-
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ing during the presentation of one stimulus is in a direction away from the
rate of responding generated during the presentation of a different stimulus,
for example, as in baseline rebound effects following a reinforcing interven-
tion. When a new undesirable behavior emerges as a function of suppres-
sion of other behaviors, this type of covariation is called response substitu-
tion (Baumeister & Rollings, 1976). Originally found mainly with punish-
ment of SIB, substitution has been observed with nearly every suppression
technique (Schroeder, Mulick, & Schroeder, 1979), even stimulus-control
procedures (Rojahn et al., 1978). The multicategory system used in
ecobehavioral assessment is designed to detect such “side effects.”

Site Specificity

In addition to environment and medication, another area of stimulus
control with SIB that could be investigated successfully with ecobehavioral
technology is site specificity (Schoggen, 1978). This term refers to the
notion that certain place-behavior systems are rather strictly organized and
fixed, so that behaviors and environmental demands remain fairly constant
within and across individuals. Examples would be school behaviors, home
behaviors, ward behaviors, church behaviors, mealtime etiquette, etc.
Questions of interest from an ecological standpoint would be: (1) Are cer-
tain SIB topographies for specific to certain places? (2) What are the
antecedents and consequences for SIB in different sites? (3) Do different sites
promote different degrees of adaptive behavior, communication, etc., that
affect occasions for SIB? Some of the pertinent literature has been reviewed
in previous sections, but this is a vastly unresearched area in behavior
management of SIB. .

Summary

Ecobehavioral analysis attempts to look at not only SIB target
behaviors, but also their covariants and setting characteristics, their pat-
terns, sequential dependencies, and so forth, over extended periods of an
intervention program. In the future research is likely to focus on complex
organism-environment interactions. A substantial technology already
exists, and has developed greatly in the past decade. It is hoped that such
technology will improve the quality of treatment and the prevention of SIB
among the retarded.
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SoME PrograMMATIC CONSIDERATIONS WITH SIB

The reader is warned that the present section lacks the firm data base of
the previous sections. The system of service delivery with which behavior-
management specialists must interface is at least as important as the interven-
tion itself if a program is to be carried out and successfully maintained.
Behavior management is usually only part of a treatment package (e.g., the
Individualized Educational Plan [IEP]). Behaviorists often consider behavior
analysis the “bottom line” in an IEP; but, if they are honest, they recognize
that behavior-analysis data must go through several transformations, such as
defining behaviors, getting interobserver agreement, and choosing units of
measurement and validating them before the data can be adapted for use in a
particular setting (Cone & Hawkins, 1977). They also make use of other
sources of information besides direct observations, for example, self-reports,
daily logs, subjective impressions, etc. (Hersen, 1978). The need for a systems
model for clinical decision making has been recognized repeatedly by
behavior analysts (Baer, 1977; Gaylord-Ross, 1978; Rogers-Warren & War-
ren, 1977). Recent reviews about SIB (Carr, 1977; Harris & Ersner-Hersh-
field, 1978) contain a series of questions for selecting particular interventions.
Most of these schemes address broader programming issues of which
behavior management is a component. In this section we address these issues
more from a perspective of pointing out the need for research in the future
than with a view toward answering any of the difficult questions posed.

Legal and Ethical Issues

Because of the high-risk nature of SIB, and because it is managed most
frequently in restrictive settings like residential institutions or among persons
who are usually severely or profoundly intellectually handicapped, program
review committees play a vital role in deciding what, when, where, and how
to modify behavior. Program review committees are basically legally man-
dated, so that no behavior analyst can independently specify the most effec-
tive or least restrictive treatment. It should also be remembered that program
decisions should be shared with clients to the fullest extent possible, and with
their families and their support systems.

The most common mechanism for program review is the internal review
board composed primarily of members of the institution (Cooke, Tannen-
baum, & Gray, 1977). Although internal review boards serve an important
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function in protecting human rights, it must be recognized that they also
have a vested interest in self-protection. Thus, a treatment strategy can be
chosen out of caution, and not necessarily because of effectiveness. As a
consequence, external review boards composed of persons employed out-
side the institution have come into vogue.

External review boards are also very important to delivery of services.
However, their role and impact on service systems have rarely been the sub-
ject of research. In many states they are now mandated by law for residen-
tial facilities. The same type of monitoring should be mandated for other
service settings, such as school programs and developmental day care, as
well. Schroeder, Rojahn, and Mulick (1978b) have outlined a behavioral
analysis of the roles of members on an external review board in a program
for managing SIB in a state residential facility. The service professionals on
the board acted mainly as problem solvers, whereas administrators dealt
primarily with administrative or political matters, and legal professionals
were interested in detecting abuse of rights. Although all these roles are
useful for a good program review, their balanced representation on the
review board can be important to the success of the behavior management
specialist. For instance, if the primary mandate of the review board is to
prevent abuse, and if there is little apparent danger of abuse in the program,
members’ attendance at meetings will extinguish, the board’s mandate will
be compromised, and programming will be impeded. However, if the
primary mandate is the enhancement of patients’ rights, the review board
can be another resource for improving development, implementation, and
maintenance of programs as well.

Service Delivery Systems

There are few behavior management programs that require more ardu-
ous, continuous, and direct “hands-on” intervention than SIB. This means
that the demands on any service system will be a severe drain on manpower
and financial resources. For an inefficient service delivery system, managing
SIB may be impossible. The need for a vertically organized administration
with adequate accountability seems to be recognized in the current trend to
institutionalize SIB clients in “high control” units in residential facilities.
There are many risks involved in such a programming strategy, for instance,
modeling others’ inappropriate behaviors, aperiodic reward and punishment
of SIB, and lack of generalization beyond that specialized setting, to say
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nothing of the increased danger of physical injury. However, accountability
in the community, in our experience, is often far worse than in the institution.
There are some exceptions, of course, but most community programs do not
consider severe behavior management problems like SIB a part of their man-
date of training and rehabilitation. Rather, SIB clients are recommended for
institutionalization. Therefore, the nature of the service delivery system can
have a profound effect on whether a behavior management program for SIB
will be implemented competently in one setting, regardless of its proven
effectiveness in another setting.

Programming Structures

Nearly all service delivery systems require that each client have an indi-
vidualized program plan. Yet the program structures under which this man-
date is implemented may vary tremendously. In an organization whose habil-
itation plans are strongly influenced by the medical model, the accepted
methods of managing SIB may be psychotropic medication and self-pro-
tective restraint devices like camisoles, helmets, and fencing masks. In a
behaviorally oriented establishment, just the opposite extreme may be in ef-
fect. Perhaps the so-called lack of generalization among SIB clients may real-
ly be adaptive discrimination of programming structures in different settings.
Whatever the case, the role of the behavior analyst in both structures is usu-
ally that of a consultant.

The role of the behavioral consultant on a treatment team is primarily
that of the ecobehavioral analyst. Not only is his or her task the management
of the client’s SIB, but also the management of the primary caretakers’
behavior. Therefore, the behavioral consultants’ primary client is usually the
caretaker, not the SIB client. Unfortunately, a behavioral analysis of consul-
tation is a rarely researched area, and thus poorly understood.

The beginnings of a behavioral analysis of consultation have been made
by Schroeder (1978), Schroeder and Miller (1975), and Schroeder and
Schroeder (1979). This model is adapted from the familiar behavior-analysis
cycle of defining behavior, gathering baseline, planning programs, doing
follow-up, and giving feedback—but to caretakers instead of the clients
themselves. Each step in this cycle contains important issues for the consul-
tant. The first step is consultant entry. The primary issue here is to define the
consultee. Schroeder and Miller (1975) discuss several entry patterns and
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their relative advantages for developing with the consultee a joint owner-
ship of the consulting problem. The next step is taking baseline on the con-
sultee to discover skill levels, strengths, and weaknesses. Often a consultee
may begin by requesting a simple information- or task-oriented consulta-
tion and end up really wanting training consultation (e.g., workshops and
courses, or collaborative long-term consultation); Each type of consultation
requires different contingencies and different levels of effort by the consul-
tant. The consultant’s role in planning interventions, doing follow-up, and
giving feedback occurs only in collaborative consultation. The best con-
tingencies in collaborative consultation are written contingency contracts
with the consultee and written consultant reports. Schroeder and Schroeder
(1979) have given a brief outline and analysis of the contingencies in using
consultant reports.

The vicissitudes of the consultant’s role on a team managing SIB are
striking. Often consultees change because of staff turnover. Very often
referral agents look upon the behavior management specialist as simply
another resource to solve their staffing problems. If the consultant gives in
to the pressure to “take over” noncontingently, rather than share ownership
of the problem, the intervention program will be transferred later with even
greater difficulty. More than likely, it will be discontinued once the consul-
tant withdraws, regardless of whether it has been effective or not.

Staffing Considerations

Little is known about the proper selection, entering competencies,
motivation, skills, and reasons for rapid turnover of direct caretakers for
the severely and profoundly handicapped. Only recently has this area
become of interest to behavioral researchers (Zaharia & Baumeister, 1978).
Obviously, staff development must be a continuing operation for caretakers
dealing with SIB, because (1) a continued high level of competence in
behavior management is required to deal effectively with SIB; (2) staff sup-
port to maintain focus on program objectives and new techniques is neces-
sary because of the risky nature of SIB and the “high-pressure” circum-
stances under which behavioral intervention takes place; and (3) the ardu-
ous nature of the daily regimens required for effective management is emo-
tionally draining. The latter factor leads to sickness, absenteeism, and even-
tually turnover if some respite for staff is not periodically arranged.
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Staff Training

After several years of experience with the formal education of direct
caretaking staff in certification programs, continuing-education programs,
and so forth, we have concluded that most formal training, such as lectures,
coursework, and demonstration workshops, are good public relations but
are relatively useless for creating new skills. An analysis of the contingencies
affecting staff performance makes the reasons apparent: (1) state personnel
policies often fail to provide the necessary financial incentives for direct-care
staff to undergo the hardships of continuing education; (2) the level of exper-
tise required to develop and implement adequate programs to manage prob-
lems as severe as SIB requires extensive education and training. Although
most direct-care staff have skills in patient care, they are not qualified to
design programs or exert quality control of behavior intervention programs.

The only staff training that has been effective in our work with SIB has
been where direct caretakers referred a client with SIB to us, and then the
client’s program was developed jointly with them to meet a specific need that
they had. Once this bridge was crossed, more general topics related to inter-
vention tactics could be addressed with a view toward further training. This
approach is more difficult for the consultant than traditional staff-training
models, but it is also more efficient, because it concentrates only on those
staff persons who have strong incentives to participate and use their training.

CoNCLUDING REMARKS

What has happened to Suzie, the girl in Tate’s (1972) study mentioned in
the introduction? A brief update of Suzie’s SIB history is very informative.
Suzie was 18 when Tate and Baroff (1966b) first began working with her. She
had been restrained to her bed by her wrists and ankles for 7%z years, except
for periods during which custodial care, such as changing sheets, was per-
formed; she was blinded with cataracts, probably from headbanging; she had
had all her teeth removed because of severe self-biting. Tate used an arduous
combination of time-out, contingent restraint, and electrical stimulation to
suppress her SIB, while at the same time keeping her free from restraints.
Seven months after the therapists had left the institution, direct-care staff
were still carrying out the program, and Suzie was free of restraints, drugs,
and SIB. Three years later (1969), however, Tate learned that Suzie had per-
formed some SIB for which she was noncontingently restrained in a chair by



SeLr-INJurRiOUs BEHAVIOR 105

direct-care staff. Six years later (1975), the senior author was called back to
consult with direct-care staff because Suzie was again a severe SIB case. Two
trainers worked with Suzie, reinstating Tate’s (1972) time-out and contin-
gent-restraint procedures. Once again, these methods were effective, and
Suzie was “not a problem.” Two years later (1977), Suzie had been changed
to another residential unit at the same institution, and, once more, she was
restrained to a chair because her SIB was “a bad problem.” This time a pro-
gram involving DRO and time-out proved effective. In 1979, Suzie was
observed restrained to a chair once again. Meanwhile, there had been turn-
over in key professional and direct-care staff. Suzie’s SIB is being managed
currently with an overcorrection procedure.

What can be said about 13 years of Suzie’s behavior management?
Which program was most effective? The criteria that are most often used, as
outlined in previous sections, are problematic for Suzie. Nearly every
behavior modification program attempted was successful. Yet she still has a
serious SIB problem. The concluding comments of Tate (1972) are indeed
sobering:

The goal of reducing self-injury to a point where Suzie could begin to live in the
institution free of restraints, padding, or medication was achieved. This demon-
stration lends support to the growing body of evidence that conditioning tech-
niques are effective in the control of chronic self-injurious behavior. An effective
and economical program whereby the initial benefits of conditioning can be main-
tained is now much needed. We never enjoyed the illusion that Suzie’s self-injury
had been permanently eliminated. After all, some of the responses had been in her
repertoire for roughly 14 years, and many of her self-injurious acts probably had
been reinforced hundreds of times on lean schedules of both positive and negative
reinforcement. Obviously, causes of the return of Suzie’s self-injury sometime be-
tween seven months and three years after therapy cannot be determined. Most
probably, spontaneous recovery occurred one day and a new attendant on the
ward, or possibly another patient, unfortunately reinforced it with attention and
misguided “loving kindness.” (p. 83)

Tate's analysis makes a fitting conclusion to the present chapter. Dealing
effectively with Suzie's case required careful consideration of the complexity
of her multiple SIB topographies, the settings, and the contingencies which
maintained them. The management programs were only effective within
their ecobehavioral context. Her SIB was not eliminated or cured, but only
controlled through a long and arduous series of interventions under circum-
stances that permitted a high level of consistent contingency management.
The behavioral technology for such programming is time-consuming and
expensive. However, no alternative is feasible at present.
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4 Treating Self-Stimulatory
Behavior

FLoyp O'Brien

THE SELF-STiMULATORY CLASS OF BEHAVIOR

Common Forms

Mentally retarded and other developmentally disabled people perform repe-
titious motor behavior to such an excess that they are readily distinguished
from developmentally normal people. They may rock their bodies in a
stereotypic manner, wave their hands in front of their faces, weave their
hands from side to side, rub their fingers together, grind their teeth, twirl
their hair around their fingers, repeatedly make stereotypic sounds, grimace,
tap their feet, etc. Some developmentally disabled people perform repetitious
behaviors that produce physical injury to themselves (e.g., bang their heads
against objects, bite their arms, slap their faces), a class of repetitious acts
generally called “self-injurious behavior.” (For a discussion, see Chapter 3.)
In the present chapter, the discussion will be confined to those repetitious acts
generally referred to as “self-stimulatory behavior”—behaviors that are
stereotyped and performed repetitiously, and that fail to produce any
apparent positive environmental consequences or physical injury.

Prevalence

About two-thirds of the mentally retarded clients that live in large
institutional settings perform self-stimulatory behaviors (Berkson &
Davenport, 1962). Kaufman and Levitt (1965) observed bodyrocking in 69 %
of a sample of residents in such a facility. Similarly, in a survey of teachers
who work with severely delayed students, Wehman and McLaughlin (1979)
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found self-stimulatory behavior second only to noncompliance as the most
frequently identified problem. Autistic persons, who are functionally men-
tally retarded (i.e., developmentally disabled), perform self-stimulatory
behaviors to the extent that these are an identifying characteristic of the label
“autism” (Rimland, 1964; Rincover & Koegel, 1977). Thus, people with
autism and mental retardation engage in self-stimulation to the extent that it
is viewed by treatment personnel as a major problem. As Whitman and
Scibak (1979) concluded, “[Self-stimulation] is one of the more serious and
widespread problems manifested by the severely and profoundly retarded”
(p. 313).

Labels

Several different labels are used when referring to repetitious, stereo-
typed behavior. “Self-stimulatory behavior” was selected for this review
because it is the most prevalent term. When authors use the label “self-stimu-
lation,” they implicitly assume that people perform these acts to increase
stimulation for themselves, be the stimulation visual, auditory, propriocep-
tive, kinesthetic, or tactile. Other labels similarly contain implied assump-
tions as to why the behaviors are performed. The label “inward-directed”
similarly implies that the behaviors are performed to produce internal stimu-
lation. By calling these behaviors “nonfunctional,” authors are assuming that
the behavior has no environmental function, that is, no positive effects from
the environment as a consequence. In so doing, these authors also imply that
the behaviors are performed to produce an internal function. The same can
be said of the labels “purposeless” and “unrewarded.” A similar internal func-
tion is implied when authors use the label “autisms,” since dictionaries (e.g.,
Webster's Seventh New Collegiate Dictionary, 1972) define this term as an
internal function. Finally, we find one label that is without inference and
purely descriptive, “stereotyped movements.”

By providing any one label for all these different behaviors (e.g., rock-
ing, handflapping, fingerflipping), we are categorizing them together in one
class, presumably because these behaviors have something in common that
differentiates them from other behaviors. One common characteristic of
these behaviors is their stereotypical nature; that is, the behaviors are per-
formed in the same, almost mechanical way each time they occur. In addition,
the individuals perform the stereotyped acts repetitiously, doing them again and
again, or maintaining the same posture for long periods (e.g., keeping a hand in
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the mouth, an arm entangled in a blouse, maintaining both hands in a tight grasp
on the collar of a shirt). Other stereotyped acts commonly occur in the commun-
ity both on the job (e.g., fastening a nut to a bolt in an assembly line) and at play
(e.g., dancing, playing tennis). The difference between classifying these activities
as normal versus “self-stimulatory” is that normal behaviors are functional in
(i.e., reinforced by) the environment, whereas self-stimulatory behaviors are
ignored or punished.

The discussion in this chapter will be limited to behaviors that are stereo-
typical and performed repetitiously, and that fail to produce any apparent
positive environmental consequences or physical injury. The discussion will
focus on treatment of the problem, and, with that focus, will present theoreti-
cal explanations, review treatment studies, and conclude with guidelines to
follow for treating self-stimulation.

TueoreTiCcAL EXPLANATIONS

Several explanations have been provided as to why mentally retarded
people perform self-stimulatory behavior. In his chapter on the “Origins and
Control of Stereotyped Movements,” Baumeister (1978) concluded that each
of the major theoretical explanations is, in part, correct. Conclusions were
based on evidence which partially validates most of the widely held theoreti-
cal explanations. In the present review, an attempt will be made to choose a
theoretical explanation that best advances the goal of treating self-
stimulatory behavior.

Psychodynamic Explanations

Theorists of the psychodynamic orientation have offered two popular
explanations or hypotheses. One is that some people have problems discrim-
inating between their bodies and the surrounding environment, and perform
self-stimulatory behaviors to test the boundary (Bychowski, 1954;
Greenacre, 1954; Hartmann, Kris, & Loewenstein, 1949). As Baumeister con-
cluded, this interpretation is without value in science, because the constructs
(e.g., hysteria, body reality, ego boundary) used to explain the phenomenon
are so poorly defined.

A second popular psychodynamic explanation is that self-stimulatory
behaviors result from severe disruptions in normal mother-infant interac-
tions. The best evidence to support this explanation is the finding that non-
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human primates develop self-stimulatory behavior when they are reared
alone, without mothers (Baumeister, 1978; Baumeister & Forehand, 1973;
Berkson, 1967, 1973; Davenport & Menzel, 1963; Harlow, 1960; Hollis,
1978).. Further supporting evidence is the fact that self-stimulation is often
performed by people who reside in large, barren, and understaffed institu-
tions, settings with too few mother surrogates. But, being reared alone in a
small laboratory cubicle includes an absence of many other variables besides
mother-infant interactions (Hollis, 1978). And, as Baumeister (1978) notes,
many of the people who live in institutions performed self-stimulatory
behavior before they were admitted to that setting. Further, maternal depri-
vation is so broad a construct that one feels compelled to ask what specific
interactions between the mother and the infant account for the problem (Yar-
row, 1961). From a treatment perspectiveA, this explanation suggests that self-
stimulatory behavior can be decreased by preventing maternal deprivation,
something already attempted in the community. When confronted with
clients who perform self-stimulatory behavior, this mother-infant interac-
tion explanation provides no guidelines on how to treat the problem. Thus,
neither of these popular psychodynamic explanations is particularly useful for
treating self-stimulatory behavior.

Organic Explanations

Some authors suggest that self-stimulatory behavior is a result of dis-
turbed physiological processes. Baumeister (1978) presents several argu-
ments supporting this organic explanation. He notes that self-stimulatory
behaviors are more likely to be performed by persons with lower scores on
intelligence tests, and these are the people who have more physiological
disturbances. One such problem, PKU, was frequently accompanied by self-
stimulatory behavior when not under dietary control. (Fortunately, this prob-
lem seldom occurs now, since mandatory screening for this disorder has been
initiated.) That this disorder is accompanied by self-stimulation is weak evi-
dence to support the physiological-disturbance explanation, however,
because PKU results in lower IQ scores (greater developmental delay), and
research has shown that the lower the IQ, the greater the prevalence of self-
stimulation (Berkson & Davenport, 1962). This same argument can be used
to explain why other physiological syndromes (e.g., Lesh-Nyhan, de Lange,
and Down'’s syndromes) produce self-stimulatory behaviors; that is, they
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produce lower IQ scores, which is correlated with self-stimulatory
behaviors. Thus, although various physiological processes and structures
(e.g., brain, spinal cord) can produce lower IQ scores when disturbed, this
fact does not explain why mentally retarded people perform self-stimulatory
behaviors, or what should be done to treat it.

Other physiological-disturbance explanations cannot similarly be dis-
missed because a lower IQ score is a correlate of the disorder. One of these is
that self-stimulation is a method for obtaining pain relief. This explanation
was first used to explain self-injurious behavior, but has since been applied to
self-stimulation. The explanation is based on findings by de Lissovoy (1963)
of a greater proportion of ear infections among a group of headbangers than
among a matched group of subjects that did not bang their heads, and find-
ings by Harkness and Wagner (1975) of a greater proportion of ear infections
among scratchers than nonscratchers. Carr (1977) tempered the importance
of De Lissovoy’s findings by noting that most of the subjects in the head-
banger group had no ear infections. Similarly, Carr noted that, in the Hark-
ness and Wagner study, some subjects with ear infections did not scratch
themselves. Yet, even if the findings were more solid, the pain-relief explana-
tion would be valuable to a treatment perspective only if it were demon-
strated that reducing the pain eliminated the self-stimulation.

Two other physiological disturbance explanations may similarly be dis-
missed for lack of utility in a treatment perspective. One of these is that self-
stimulation may be a result of brain lesions. Baumeister (1978) suggests that
we retain this explanation by noting that an increase in self-stimulation has
occurred as a result of experimentally producing lesions in the brains of lab-
oratory animals. He also implies that we retain an explanation regarding
chemical disturbance as a cause of self-stimulation because studies have
shown that self-stimulation increases when animals are subjected to injection
of some drugs, for example, caffeine (Baumeister, 1978). From a treatment
perspective, however, these physiological disturbance explanations will
remain without value until it is demonstrated that remediation of these dis-
orders is associated with a decrease in self-stimulation.

The argument presented does not reject physiological phenomena as
possible agents effecting self-stimulation. All behavior is performed with
physiological structures (e.g., muscle, brain, nerve tissue) and processes
(e.g., chemical, electrical); therefore, a change in physiology may effect
behavior. One general physiological process is maturation, and its relevance
to the emergence of self-stimulation will be presented next.
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Normal Development Explanation

In the last section, we reviewed explanations that suggested disturbed
physiological structures and processes as agents effecting self-stimulation.
The normal-development explanation asserts that disturbance is unneces-
sary, and that self-stimulatory behaviors emerge within the normal develop-
ment of humans. Authors expressing this normal-development explanation
for the emergence of self-stimulation are numerous (Bakwin & Bakwin, 1960;
Berkson, 1967; Brody, 1960; Gesell & Amatruda, 1947; Hollis, 1978; Nissen,
1956; Provence & Lipton, 1962). Baumeister (1978) concludes that the earlier
development of some forms of self-stimulation (e.g., rocking) may be essen-
tial to the later development of adaptive behaviors. Berkson (1973) further
hypothesizes that humans are preprogrammed to perform self-stimulatory
behaviors during normal development. Such arguments are supported by
developmental studies finding forms of self-stimulation emerging within the
normal development of children who are without pathology (e.g., Bakwin &
Bakwin, 1960; Gesell & Amatruda, 1947). Such studies generally pinpoint
the emergence as occurring at a period of transition from one stage to another,
such as rocking emerging between sitting and standing (Hollis, 1978).

Thus, the normal-development explanation asserts that self-stimulation
emerges during the normal development of humans. Unfortunately, the
explanation alone is insufficient to explain why most people cease performing
self-stimulation, whereas many mentally retarded people continue with self-
stimulation as their dominant behavior pattern. A sufficient explanation is
available, however, that may be viewed as an extention of the normal-devel-
opment explanation. It is covered in the next section.

Competition between Self-Stimulation and Adaptive Behavior

Berkson (1967) extends the normal-development explanation by declar-
ing that self-stimulation emerges and becomes dominant within normal
development, but is later displaced by more mature forms of behavior (i.e.,
adaptive behavior). Berkson's notion that self-stimulation will remain domi-
nant until adaptive behaviors develop is one basis of the explanation pro-
vided by Foxx and Azrin (1973). These authors further suggest that mentally
retarded persons perform a higher frequency of self-stimulation than other
people because they have learned to perform fewer adaptive behaviors.
Thus, self-stimulation remains dominant, and adaptive behavior seldom
occurs. In agreement with Berkson (1967), Foxx and Azrin (1973) conclude
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that self-stimulation competes with adaptive behavior—increasing one
decreases the other.

To expand further on why mentally retarded people continue perform-
ing self-stimulation, Foxx and Azrin (1973) declared that self-stimulation is
reinforced by tactile, proprioceptive, and sensory stimulation. (The notion
that self-stimulatory behavior is maintained by intrinsic reinforcement from
tactile, proprioceptive, and sensory stimulation had been earlier hypothe-
sized by others—[e.g., Lovaas, Schaeffer, & Simmons, 1965]—but has only
recently been verified by Rincover, 1978, who decreased self-stimulation by
removing or blocking the consequent auditory, visual, or proprioceptive
stimulation.) Foxx and Azrin (1973) note that this intrinsic reinforcement
maintains such a high frequency of self-stimulation that mentally retarded
clients have little time remaining to learn adaptive behaviors. Presumably,
people decrease self-stimulating as it is displaced by adaptive behaviors, but
because mentally retarded clients learn fewer adaptive behaviors, they con-
tinue performing self-stimulation, and this further decreases their opportun-
ity to learn adaptive behaviors.

The theoretical explanation regarding the competition between adaptive
and self-stimulatory behaviors appears to be the most fruitful from a treat-
ment perspective. First, it can encompass the emergence of self-stimulation
by the normal-development, organic, or psychodynamic explanations. Sec-
ond, the explanation answers why mentally retarded people continue self-stim-
ulating when others of us do not. Third, by specifying a competition between
self-stimulation and adaptive behaviors, the explanation ensures that
treatment personnel attend to the essence of the mental retardation problem,
the deficit in adaptive behaviors. Finally, the explanation provides sufficient
information to generate treatment prescriptions.

Using this theoretical explanation, Foxx and Azrin (1973) generated the
following treatment prescriptions:

1. Decrease the reinforcement for self-stimulatory behavior by inter-
rupting the behavior when it occurs.

2. Prevent the continued practice of the self-stimulatory behavior by
prompting the client to perform adaptive behavior.

3. Punish self-stimulatory behavior by arranging annoying consequences
to follow such.

4. Teach adaptive behavior.

5. Reinforce adaptive behavior.

An added benefit of Foxx and Azrin's explanation is that it can be encom-
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passed within a theoretical model that provides an abundance of theoretical
explanations based on basic and applied research findings. The relevant
issues in the explanation fit the philosophical endeavor of behaviorism, and
the applied paradigms known as behavior modification, behavior therapy,
and applied behavior analysis.

The issue of competition between self-stimulatory behavior and adap-
tive behavior relates well to the issues of concurrent schedules of reinforce-
ment (e.g., Catania, 1966), in which affecting one behavior by manipulating
its reinforcement contingency affects another behavior with unchanged
contingencies.

Several applied studies have shown such concurrent effects. When
Risley (1968) placed a child on food deprivation, and used food as a rein-
forcer to teach language skills, the child’s constant climbing and rocking
behaviors so interfered that learning language skills could not occur. Yet,
when climbing was reduced by punishment, the child began to perform the
instructional behaviors required to learn language skills even though the rein-
forcement contingency was unchanged. When O'Brien, Bugle, and Azrin
(1972) taught a child to eat with a spoon, the child continued eating with her
fingers instead. When they changed the contingency for fingerfeeding from
reinforcement to extinction (i.e., no food in mouth for fingerfeeding), she
began to use her spoon even though the reinforcement contingency for
spoonfeeding was unchanged. Similarly, O'Brien, Azrin, and Bugle (1972)
increased walking by profoundly mentally retarded children without chang-
ing the reinforcement contingency for walking; instead, they changed the con-
tingency for and thereby reduced crawling. These studies showed concurrent
effects on behaviors that were physically incompatible (e.g., one cannot eat
with and without a spoon at the same time). O'Brien and Azrin (1972) also
showed concurrent effects on behaviors that could be performed at the same
time when they reduced a woman’s screaming by increasing her adaptive skllls
(e.g., grooming, cooking, cleaning) with positive reinforcement.

Further treatment studies will be reviewed in the next section, and will be
related to the theoretical explanation regarding competition between self-
stimulation and adaptive behavior as presented by Foxx and Azrin (1973). In
closing this survey of theoretical explanations, it should be remembered that
an attempt was made to select the explanation that seemed most fruitful in the
treatment of self-stimulatory behavior. The Foxx and Azrin (1973) explana-
tion appears to be the best for our purpose; yet, only treatment studies can
substantiate the wisdom of this choice. Studies of this nature will be discussed
in the following pages.
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TREATMENT BY REINFORCING OTHER BEHAVIOR

Foxx and Azrin (1973) recommend increasing adaptive behavior as one
method for decreasing self-stimulatory behavior. Laboratory studies with
primates and mentally retarded people showed a decrease in self-stimulatory
behavior when subjects were given objects to play with (e.g., Berkson &
Mason, 1963, 1964; Davenport & Berkson, 1963; Guess & Rutherford, 1967;
Menzel, 1963; Menzel, Davenport, & Rogers, 1963; Tizard, 1968; Warren &
Burns, 1970). Unfortunately, the reductions in self-stimulatory behavior
were small and transient (Baumeister, 1978). Presumably, reductions were
short lived because subjects became habituated to the novelty of the objects
and, consequently, stopped playing with them. Hollis (1978) overcame this
habituation. phenomenon by reinforcing mentally retarded youths for ball-
pulling, and maintained an almost complete absence of bodyrocking. He
concluded that bodyrocking can be displaced (“blocked”) by rewarding
clients for performing an alternative behavior. '

Further support for the Foxx and Azrin recommendation to decrease
self-stimulatory behavior by increasing adaptive behavior comes from
studies in applied settings. Cuvo (1976) decreased repetitive dawdling in a
66-year-old mentally retarded woman by reinforcing promptness in return-
ing to her dormitory. Flavell (1973) decreased self-stimulatory behavior in
three mentally retarded clients by reinforcing playing with toys; as toy play
increased, self-stimulatory behavior decreased. Azrin, Kaplan, and Foxx
(1973) provided training and reinforcement for clients’ use of recreational
and educational materials (e.g., pointing to pictures of objects; separating
blocks on the basis of size, shape, color; stringing beads). Five of the nine hos-
pitalized adults reduced self-stimulating by 75% or more. These findings also
lend support to the recommendation that adaptive behaviors be taught and
reinforced.

Other studies lend support to this recommendation by rewarding
clients for going periods of time without performing self-stimulatory
behaviors. This procedure is called differential reinforcement of other
behavior (DRO), and, as implied by its name, is presumed to decrease self-
stimulation by increasing other behavior that is adaptive. Repp, Deitz, and
Speir (1974) virtually eliminated self-stimulation by three clients when they
provided hugs and praise to clients for going periods of time without self-
stimulating. (Unfortunately, because they also reprimanded clients for self-
stimulating, we cannot conclude that the reduction was totally due to reinfor-
cing other behaviors.) Polvinale and Lutzker (1980) reduced genital self-
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stimulation by providing praise in a DRO schedule of reinforcement. Harris
and Wolchik (1979) produced a marginal reduction in handpatting by an
autistic child using a DRO procedure, but found no effect with two other
children, and an increase in self-stimulation with a fourth child. Differential
reinforcement of other behavior was concluded by Baumeister (1978) to have
demonstrated mixed results, with some studies reporting no effectiveness
(e.g., Luiselli, 1975), and others reporting marginal success (e.g., Mulhern &
Baumeister, 1969).

When Risley (1968) tried to teach language skills to a developmentally
disabled child, he used a powerful positive reinforcement contingency (i.e.,
continuous food reinforcement for a food-deprived child) to increase model-
ing behaviors. Yet, the child’s climbing on chairs and furniture occurred so
frequently that Risley got little increase in the desired behaviors. These find-
ings suggest an explanation for the failures to reduce self-stimulation by dif-
ferential reinforcement of other behavior. The failures at decreasing self-
stimulation are likely due to the failure of the reinforcement contingency to
increase adaptive behavior sufficiently. Foxx and Azrin (1973) mention that
developmentally disabled clients have few adaptive behaviors to compete
with self-stimulation. Consequently, clients continue performing self-stimu-
lation, and the self-stimulation continues to be intrinsically reinforced until it
becomes so pervasive that it almost eliminates the opportunity for adaptive
behaviors to emerge. Under these conditions, even the most powerful posi-
tive reinforcement contingency for adaptive behaviors may fail. Therefore,
treatment procedures (e.g., punishment) for directly decreasing self-stimula-
tory behaviors should be strongly considered.

TREATMENT BY PUNISHING SELF-STIMULATION

The Need for Punishment

Foxx and Azrin (1973) suggest that we punish self-stimulatory behavior
by arranging annoying consequences to follow instances of self-stimulation.
In the previous discussion, studies were reviewed in which self-stimulation
was decreased by increasing adaptive behavior. Some of these studies showed
only marginal success at decreasing self-stimulation, presumably because the
reinforcement contingency failed sufficiently to increase adaptive behavior.
This matter was exemplified by Risley’s (1968) study, in which a powerful
reinforcement contingency (i.e., continuous food reinforcement for a food-
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deprived child) failed to increase adaptive behavior. With the reinforcement
contingency remaining, Risley introduced punishment for self-stimulatory
climbing behavior by applying painful electric shock as the annoying conse-
quence for climbing. The client increased adaptive behavior when climbing
decreased by punishment, but further increases ceased when punishment was
discontinued and climbing was allowed to resume.

Prior to using electric shock as the annoying consequence, Risley tried to
decrease climbing by less punitive methods. He tried ignoring the behavior to
ensure that his interactions were not reinforcing climbing. No effects were
noted. He tried having the child’s mother decrease climbing in the home by
giving the child 10 min of isolation in her bedroom as an annoying conse-
quence for climbing, once again without effect. Only after these less punitive
methods were found to fail did Risley introduce electric shock. This latter
method proved to be the most effective.

Risley (1968) later tried to teach this autistic child to imitate handclap-
ping. Little progress was made, however, and Risley presumed that this
occurred because the child spent so much time weaving her head from side to
side. To decrease this self-stimulation, Risley used a shake-startle procedure
as an annoying consequence. It consisted of his telling the child to stop,
holding her about the shoulders, and briefly shaking her. This punishment
contingency reduced her frequency of head-weaving by 50%, and reduced
the total time she engaged in this self-stimulation from 25% to 1% of each
treatment session. With this reduction in self-stimulation, the child increased
her imitative handclapping from about 5 to 25 per 10-min sesston. Because
this progress occurred immediately after self-stimulation decreased, Risley
concluded that the reduction in self-stimulation facilitated improvements in
adaptive behaviors, and suggested that the elimination of self-stimulation
may be a prerequisite to establishing adaptive behaviors.

Time-Out as an Annoying Consequence

Researchers have also used “time-out” as an annoying consequence for
self-stimulation. When using time-out, the researchers removed positive
reinforcers (or the opportunity to earn positive reinforcement) from the
clients after self-stimulation. Baer (1962) used a form of time-out on thumb-
sucking while children watched cartoons. He decreased this type of self-stim-
ulation by withdrawing the sound and picture as a consequence for thumb-
sucking. Greene, Hoats, and Hornick (1970) distorted the sound of music asa
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consequence for bodyrocking, and completely eliminated this behavior.
Music was also used by Mattos (1969) to decrease facial ticks and finger suck-
ing by stopping the music as a consequence for self-stimulation. Laws,
Brown, Epstein, and Hocking (1971) decreased handgesturing and headbob-
bing in two clients who were earning reinforcement during language training
by looking away from the client until self-stimulation stopped. Using a simi-
lar time-out procedure with four autistic boys, Harris and Wolchik (1979)
produced a partial reduction in self-stimulation with two clients, no change
with a third, and a marginal increase with the fourth.

Isolation as an Annoying Consequence

Several researchers have used isolation as an annoying consequence to
suppress self-stimulatory behavior (e.g., Hamilton, Stephens, & Allen, 1967;
Miron & Rooney, 1973; Pendergrass, 1972; Wolf, Risley, Johnston, Harris, &
Allen, 1967). Baumeister (1978) reported that when he used noncontingent
isolation—isolation occurring regardless of the client’s behaviors at the time
—bodyrocking and handwaving decreased somewhat during isolation, but
then stabilized at a rate that was still too high. Because isolation suppresses
self-stimulation when used contingently, but does not do so when used non-
contingently, we may infer that isolation is a punisher. Yet, this finding does
not justify the often expressed conclusion that its suppressive effects are ow-
ing to time-out from positive reinforcement. Regardless, contingent isolation
has been demonstrated to be an effective annoying consequence (i.e.,
punisher) to suppress self-stimulation.

Other Annoying Consequences

Researchers have used other annoying consequences to decrease self-
stimulation. Koegel, Firestone, Kramme, and Dunlap (1974) decreased self-
stimulation in two autistic children who each displayed a wide variety of such
behaviors (e.g., grimacing, handwaving, lip rubbing, handflapping, foottap-
ping). These researchers used a verbal reprimand (“No”) and a brisk slap or a
short manual restraint of the relevant body part as annoying consequences.
They found that these procedures reduced self-stimulation and generated an
increase in spontaneous play. A brisk slap was also used by Foxx and Azrin
(1973) with two children for mouthing behaviors, but this decreased self-
stimulation with only one of them. Baumeister and Forehand (1972) used a
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loud verbal reprimand (“Stop Rocking”) to decrease body rocking in six
clients known to respond to verbal commands. Finally, Lutzker (1978) vir-
tually eliminated hand-to-head behaviors that were frequently self-injurious
by using facial screening as an annoying consequence (i.e., covering the
client’s face with a cloth until the behavior stopped for three seconds).

Owercorrection as an Annoying Consequence

Description of Quercorrection

Since the Foxx and Azrin article of 1973, researchers have frequently
used overcorrection as the annoying consequence. Overcorrection is a treat-
ment strategy for decreasing behavior that requires clients to perform adap-
tive behaviors as a consequence of undesirable acts. The adaptive behaviors
required by the overcorrection rationale are of two types: restitution and
positive practice. In restitution overcorrection, the client is required to
restore the environment to a state improved over what existed before the
client performed the undesirable act. An example would be to require a client
who vomits and rubs the material on her clothing and chair to bathe, rinse her
mouth, change her clothing, and clean several chairs. In positive-practice
overcorrection, the client is required to practice performing a behavior that is
incompatible with the undesirable act. An example of positive-practice over-
correction would be to require clients who dangle shoe laces in front of their
eyes to lace several shoes properly. Caution must be used to ensure that the
performance requirement be done in a manner that is annoying and not rein-
forcing (e.g., giving verbal commands in a matter-of-fact style, providing as
little physical contact as necessary to get the client to complete the perform-
ance requirement, and not reinforcing the client during the overcorrection
period). When applied in this manner, overcorrection has been shown to be
an effective treatment strategy for decreasing self-stimulation.

Foxx and Azrin (1973) tested the efficacy of overcorrection on several
self-stimulatory behaviors displayed by four profoundly retarded children
who were seven and eight years old. Mouthing of objects was virtually
eliminated in two children when overcorrection was used as the annoying
consequence. In these cases, overcorrection consisted of saying “No” in a
firm voice, brushing the child’s mouth with a toothbrush immersed in an oral
antiseptic, and wiping the child’s lips with a wash cloth. Foxx and Azrin
(1973) demonstrated this overcorrection to be more effective than reinforce-
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ment for nonmouthing and noncontingent reinforcement for both children.
With one child, they also found overcorrection to be more effective at sup-
pressing mouthing of a hand than was painting a distasteful solution on the
hand.

To decrease headweaving, Foxx and Azrin (1973) designed the following
overcorrection procedure: the trainer restrained the client’s head, instructed
the client to hold her head in one of three positions, up, down, or straight
ahead for 15 sec, and randomly changed among the three positions for 5min,
providing only as little manual guidance as necessary to get the client to per-
form as indicated. This overcorrection requirement virtually eliminated the
child’s headweaving in about 10 days (although the procedure was modified
by increasing the time devoted to positive practice from 5 to 20 min on day 7,
and decreasing to 2 min after 10 days). To decrease handclapping, Foxx and
Azrin (1973) designed an overcorrection requirement similar to the one for
headweaving, in which five hand positions were used: above the head,
straight out in front, in pockets, held together, and behind the back. Hand-
clapping decreased from about 100 to 20 the first day, 3 the second day, and
virtually zero by the third.

Azrin, Kaplan, and Foxx (1973) used an overcorrection requirement
similar to that mentioned above for headweaving after reprimanding the
client (e.g., “No, Sally, don’t move your head like that”), and requiring the
client to move to a different area of the room. In this study, nine severely
mentally retarded, hospitalized adults were required to practice 20 min after
each instance of self-stimulation. For bodyrocking, clients practiced main-
taining their shoulders in two positions: away from and against the back of
the chair. For handgazing and flipping paper with the fingers, clients prac-
ticed three hand positions: above the head, outstretched from the sides of the
body, and against the sides of the body. For fingering movements (i.e., cloth-
rolling, stringthreading, and pillrolling), clients practiced maintaining two
hand positions with the thumbs in an upright position: hands held together
and hands held apart. Trainers required clients to maintain these positions
for 30 sec, and chose positions at random, or alternated for practice require-
ments with only two positions. The nine clients originally spent from 70% to
85% of the time engaging in self-stimulation. When trainers taught them
adaptive behaviors and reinforced these skills, the clients reduced self-stimu-
lation to between 15% and 35% of the time. (The authors note, however, that
this reduction was found in only half the group; the other clients were unaf-
fected.) When overcorrection was added to the reinforcement program, self-
stimulation was virtually eliminated in about 10 days (i.e., two episodes of
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self-stimulation per client per week). Table I lists a number of other studies in
which positive effects were found using overcorrection.

Problems Noted Using Overcorrection

Several reviewers have discussed a variety of concerns regarding the use
of overcorrection as an annoying consequerice to decrease self-stimulation

(e.g., Baumeister, 1978; Hobbs, 1967a,b; Hobbs & Goswick, 1977; Judkins,
1976; Rollings, Baumeister & Baumeister, 1977). The concerns discussed
included methodological, theoretical, and treatment issues. Four such issues
dominate the discussion: collateral side effects of decreasing self-stimulation
with overcorrection, the generalization of the suppressive effects, failures to
reduce self-stimulation with overcorrection, and the “educative” effects of
positive practice. A brief discussion of these four issues follows.

Side Effects. Epstein, Doke, Sajwaj, Sorrell, and Rimmer (1974) noted
that self-stimulation of feet increased when overcorrection decreased self-

TabLe I
Sample of Studies Finding Positive Effects with Overcorrection

Author(s) Target behavior(s)

Barnard, Christopherson, Altman, & Wolf (1974) Mouthing

Matson & Stephens (in press) : Wallpatting, headrubbing,
hairflipping, facepatting

Herendeen, Jeffrey, & Graham (1974) Mouthing, rocking

Rollings, Baumeister, & Baumeister (1977 Rocking

Epstein, Doke, Sajwaj, Sorrell, & Rimmer (1974) Improper vocalizations, hand and
foot movements

Ollendick, Matson, & Martin (1978) Nosetouching, headweaving,
handshaking, inappropriate laughter

Polvindale & Lutzker (1980) Genital self-stimulation

Harris & Wolchik (1979) Handpatting, handstroking,
handtapping

Wells, Forehand, Hickey, & Green (1977) Object manipulation, hdnd
movements, mouthing

Martin, Weller, & Matson (1977) Repetitive object transfer between
hands

Azrin & Wesolowski (1975) Repetitive vomiting

Doke & Epstein (1975) Mouthing

Roberts, Iwata, McSween, & Desmond (1979) Mouthing, growling, tablehitting
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stimulatory vocalizations. Herendeen, Jeffrey, and Graham, (1974) noted an
increase in mouthing when body rocking was decreased, and Roberts, Iwata,
McSween, and Desmond (1979) found grabbing to increase when mouthing
decreased. Rollings (1975) and Doke and Epstein (1975) similarly noted an in-
crease in other maladaptive behaviors when self-stimulatory behaviors were
reduced with overcorrection, or with a warning that overcorrection would be
used. Harris and Wolchik (1979) noted the emergence of headbobbing after
overcorrection had largely suppressed self-stimulatory behaviors performed
with the hands. Rollings et al. (1977) noted increases in other forms of self-
stimulation when targeted self-stimulation was reduced with overcorrection.
More importantly, however, they noted the emergence of behaviors not pre-
viously seen, including self-pinching, headbanging, and self-scratching.
These self-injurious behaviors emerged after a less critical self-stimulatory
behavior (i.e., headweaving) had been reduced.

On the other hand, Epstein et al. (1974) and Harris and Wolchik (1979)
reported an increase in appropriate toy play as self-stimulatory hand
movements decreased with overcorrection. Roberts et al. (1979) reported
that mouthing decreased when growling was reduced with overcorrection.
Martin, Weller, and Matson (1977) noted that smiling and on-task
behaviors increased when self-stimulatory object manipulation was
decreased with overcorrection. Ollendick, Matson, and Martin (1978) noted
that when they used overcorrection to reduce the self-stimulation of
students in a classroom, the teacher reported an increase in attending and
learning. Matson and Stephens (in press) recorded an increase in smiling
and verbal communications when they decreased wallpatting with overcor-
rection. Finally, Doke and Epstein (1975) reported that one child decreased
thumbsucking when the child observed overcorrection being applied to
another child for thumbsucking.

Thus, studies that decreased self-stimulation with overcorrection have
reported both negative and positive side effects on other behaviors. Although
collateral behavior changes should be expected whenever a behavior is modi-
fied (cf. Catania, 1966), these studies serve us well as reminders to stay alert
to these changes when decreasing self-stimulatory behavior. Should the
change include developing more critical behaviors (e.g., Rollings et al.,
1977), treatment personnel would be well-advised to institute treatment stra-
tegies for decreasing them. Should the change include an emergence of even
more appropriate behaviors (e.g., Matson & Stephens, in press), treatment
personnel would be well advised to institute strategies for reinforcing them.
Nonetheless, that overcorrection has been shown to produce collateral
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behavior change is a fact which should neither be used for overselling nor for
condemning the use of this type of treatment.

Generalization of Suppression. Studies concerning the extent to which
the suppressive effects of punishment transfer to nonpunishment situations
conclude that suppression is unlikely to transfer without adding deliberate
procedures to promote transfer (e.g., Azrin & Holtz, 1966; Gardner, 1969;
Lovaas & Simmons, 1969; Risley, 1968; Weisberg, 1971). Yet, Martin et al.
(1977) reported that object manipulation that was suppressed with overcor-
rection in the classroom also decreased in the client’s home (i.e., hospital
ward). Similarly, Barnard et al. (1974) reported that the suppression of
mouthing by overcorrection in a client’s home transferred to the client’s
school.

Conversely, some studies in which self-stimulation decreased with
overcorrection demonstrated little transfer of suppression. Foxx and Azrin
(1973) noted that, although overcorrection virtually eliminated mouthing of
objects by one client in a day-care program, parents reported that mouthing
increased in the home. Rollings et al. (1977) demonstrated a client’s ability to
discriminate between safe and punishment conditions on the basis of the
proximity of the trainer to the client—the closer the trainer, the greater the
suppression. In one ingenious study, Matson and Stephens (in press) record-
ed the frequency of wallpatting in three hallways. In a multiple baseline
design, they introduced overcorrection for wallpatting at different times in
the different hallways. As wallpatting decreased in the first hallway by over-
correction, no decreases occurred in the other two. Similarly, though over-
correction proved successful for suppressing wallpatting in the second
hallway, the suppression did not generalize to the remaining “safe” hallway.
Suppression occurred there only when overcorrection was applied. Treat-
ment personnel would be well advised to adhere to the recommendations of
Matson and Stephens, that treatment be applied in a manner that minimizes
the clients’ ability to discriminate between “safe” and treatment situations.

Failures with Overcorrection. If there were many reported studies that
showed overcorrection to be ineffective, reviewers could determine which
forms of self-stimulation or what characteristics of clients or overcorrection
procedures are likely to result in failure. Furthermore, a study in which over-
correction was tried with, let us say, 100 clients randomly selected from a
hospital population would be useful for discovering the percentage of clients
that fail. Such information would better allow us to determine the extent to
which we can generalize the efficacy of overcorrection across the mentally
retarded population. As Baumeister (1978) notes, the problem of generalizing
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across individuals remains because most behavior analysis studies report the
effects of treatments on one or only a few clients, and when failures occur in
small sample studies the results are unlikely to be reported.

Foxx and Azrin (1973) originally designed an overcorrection conse-
quence that was to require positive practice for 5 min, but during treatment
they increased the time to 20 min. Presumably, they did so because the sup-
pression resulting from 5 min was initially insufficient. Rollings et al. (1977)
developed little suppression of headweaving in a laboratory study after 22
sessions of overcorrection. They concluded that the failure was owing to the
many within-session reversals to “safe” time periods—periods during which
overcorrection was not used—and the obvious stimulus conditions that
signaled the difference (i.e., trainer present or absent). Accordingly, they
avoided this failure when they next used overcorrection to decrease rocking
of another client by making these “safe” signals less obvious. In this case,
rocking was eliminated in seven sessions.

These two brief notes regarding “failures” seem to concur with the ex-
perience of others with whom the author has consulted, as well as personal
experience in using overcorrection since the early 1970s. In many cases, the
original design of the overcorrection consequence seemed ineffective.
However, with some minor adjustments (e.g., increase the time devoted to
positive practice, reduce the verbalizations of the trainer during positive
practice, choose a positive-practice topography that is more annoying,
decrease the safe periods, eliminate “safe” signals), overcorrection
significantly suppressed self-stimulation.

Qwvercorrection—Educative or Punitive. Foxx and Azrin (1973) men-
tioned that, in addition to decreasing self-stimulation, overcorrection serves
to teach the adaptive behaviors included in the positive practice or restitution
requirement. This assertion stimulated an enormous amount of discussion.
For example, Hobbs (1976a) found little data to justify this assertion, and
mentioned that “overcorrection may be nothing more than a complex
punishment procedure ” (p.3) Similarly, Doke and Epstein (1975) cautioned
practicioners to alert themselves to the difference between the specifics re-
quired to make overcorrection effective and the “rational ‘packaging’ that
makes overcorrection easier to sell ” (p. 510). The easier-to-sell attribute of
overcorrection is the assertion that it teaches adaptive behaviors, rather than
simply function as a punishment procedure. The question often raised is
whether the educative attribute is necessary or beneficial.

Epstein et al. (1974) designed a study to determine whether the
educative attribute is necessary. They did so by designing a positive-practice
requirement for a form of self-stimulation performed with the hands, and
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applied it to a form of self-stimulation performed with the feet. They
hypothesized that, should the education of an adaptive behavior performed
with the feet prove necessary for the overcorrection to suppress self-
stimulation, then this postive-practice requirement should fail. However,
should positive practice prove successful simply because it is annoying, this
positive-practice requirement would serve to suppress self-stimulation.

When the positive-practice requirement for self-stimulation with hands
was applied to self-stimulation with feet, the behavior decreased signifi-
cantly. Similarly, when they applied it to a form of vocal self-stimulation,
that behavior also decreased. Later, Doke and Epstein (1975) suppressed
object manipulation and body movements with a positive-practice require-
ment designed for handmouthing. These studies suggest that the punitive
attribute of overcorrection may be sufficient to produce the suppression of
self-stimulation.

On the other hand, some findings suggest the additive value of the edu-
cative attribute. When Wells et al. (1976) incorporated appropriate playing
with toys in the positive-practice requirement for decreasing object manipu-
lation, hand movements, and mouthing, they noted an increase in appropri-
ate toy play for one of their two autistic clients. When Roberts et al. (1979)
applied a positive-practice requirement designed for handclapping to mouth-
ing, mouthing decreased. However, handclapping also decreased, even
though it was not consequated in any way. Similarly, when they decreased
tablehitting with overcorrection designed for grimacing, their client reduced
grimacing, although very little. (However, no change occurred in fingering
when overcorrection designed for fingering was applied to and decreased
growling and mouthing.) Finally, Ollendick et al. (1978) used hand overcor-
rection to reduce two hand-stimulation behaviors (i.e., handshaking and
nosetouching) and two behaviors not involving hands (i.e., laughing and
headweaving). All four self-stimulatory behaviors decreased; however, the
two hand behaviors were reduced more quickly and remained lower after
treatment than the two behaviors that were dissimilar to the hand overcor-
rection. Thus, although the punitive attribute of overcorrection may be suffi-
cient to reduce self-stimulation, the educative attribute may produce
improved treatment.

Interruption as an Annoying Consequence

Overcorrection can be extremely annoying to the client as well as the
trainers who must frequently use manual guidance to get the client to perform
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the overcorrection, often for as long as 20 min each time self-stimulation
occurs. (In many settings, the number of trainers is already so limited that
applying overcorrection requires interrupting another treatment for lack of
sufficient numbers of staff to continue both.) Also, when overcorrection is
aversive to the clients, they attempt to avoid or escape from the annoying
consequence, thereby increasing the aversiveness for the trainers
(Baumeister, 1978; Azrin & Wesolowski, 1980).

Possibilities for decreasing the aversiveness of an annoying conse-
quence can be generated from the studies previously reviewed. Those
studies that demonstrated the efficacy of using overcorrection requirements
that were topographically dissimilar to the self-stimulation suggest the
possibility that one standard annoying consequence could be used for all
types of self-stimulation. The previous discussion mentioned the efficacy of
one very simple, mildly aversive consequence, that is, telling the client to
stop self-stimulating (Baumeister & Forehand, 1972). It must be noted,
however, that these authors selected clients known to have complied with
similar commands. If all clients could learn to comply with commands in a
similar fashion, this less aversive and more feasible annoying consequence could
be used.

Azrin and Wesolowski (1980) designed an annoying consequence in such a
fashion. After intensive training, the annoying consequence consisted of
reprimanding clients for self-stimulating, “No, don't. . .,” and guiding the clients’
hands to their laps or table tops, typically requiring one sec. Initially, they
recorded the frequency of self-stimulation that occurred in a classroom situation
with about 10 students per class and one trainer. They selected 7 of the 30 clients
they observed who performed self-stimulation 40% or more of the time they
were engaged in instruction. They provided these clients with intensive in-
dividual training in adaptive behaviors outside these classes. When clients self-
stimulated, trainers interrupted the behavior and required the clients to place
their hands in their laps or on the edge of the table for 2 min. Clients remained in
this intensive training until they went 30 consecutive minutes without self-
stimulating.

After completing the requirement of 30 consecutive minutes without
self-stimulating, each client advanced to a special class in which they
received praise and snacks as reinforcers for adaptive behaviors from two
trainers. The special class progressively increased from 1 to 7 clients as each
met the 30-min criterion for entry. Initially, each client received the 2-min
interruption for self-stimulation, but when they went 30 min without self-
stimulating, the time of interruption was reduced by half progressively,
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until the trainer simply said, “No, don't...,” and required the clients
momentarily to place their hands on their laps or on the table. (However,
when clients self-stimulated more than once in any 30-min period, the dura-
tion was returned to 2 min, and the process of reducing the time began
again.) Within this special class, the 7 clients reduced self-stimulating from
an average of 1%2 times per hour during the first 3 class sessions to virtually
zero during the remaining 12.

After completing the requirement of 30 consecutive minutes without
self-stimulating during the intensive individual training, each client also
returned to the ongoing class, in which they received praise and physical con-
tact for adaptive behaviors from only one trainer. The one trainer used only
the 1-sec interruption procedure for self-stimulation. In this ongoing class,
the seven clients self-stimulated about 12 times per hour in the first class
session, about 6 in the fifth session, and virtually none from class sessions 11
to 15.

Thus, Azrin and Wesolowski began with an ongoing class of about 10
clients with one trainer using praise and physical contact as reinforcers for
adaptive behavior, then provided intensive individual ‘training, and
advanced the clients to a special class with a progressively decreasing dura-
tion of the interruption procedure. At the same time, the clients also returned
to the ongoing class. During the intensive individual training and special
class, edibles were used as reinforcers for adaptive behaviors. Also, two
trainers were available during the special class. The use of edibles as rein-
forcers and the improved trainer density which allowed for using the 2-min
interruption may account for the fact that self-stimulation was suppressed
over twice as fast in the special class and individual training than in the
ongoing class. Regardless, with only one trainer using social reinforcers and
the 1-sec interruption procedure, the mean percent of class time per student
devoted to self-stimulation decreased from 75 to 80 % during baseline to zero
over the last 10 ongoing class sessions. Thus, with special training, Azrin and
Wesolowski were able to use a less annoying consequence effectively to
decrease self-stimulation.

TREATMENT BY SENSORY ExTINCTION

The theoretical explanation presented by Foxx and Azrin (1973) includes
the notion that self-stimulation is intrinsically reinforced by tactile, proprio-
ceptive, and sensory stimulation. Consequently, they recommended decreas-
ing this reinforcement by interrupting self-stimulation when it occurs.
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Rincover (1978) similarly recommends decreasing the intrinsic rein-
forcement, but recommends doing so while allowing the self-stimulation to
occur. Presumably, this process would be more effective because it would
directly weaken the response strength of self-stimulation through the process
of extinction. In line with this rationale, he called the principle “sensory
extinction,” and developed treatments based on this principle which involve
removing the sensory stimulation that norm<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>