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ACO P TOILET G STRA IES

FOR THE RETARDED

SUMMARY

problems with blacider and bowel control, and failure to develop self

control of toileting at an early age can cause considerable distress. Arnong

eþvious
such cases only a minority inloìvgf organic pathology. Instead, difficulties

appear more often to lie in learning toileting control Solutions to these

problems are not only of practical Illu", 
but have considerable theoretical

interest for thà student of complex human skill learning. The study of

self-toileting among retarded people is of particular value because many

rlo nnt learn incidentally and rçquire direct teaching of most comPonents

of toileting. During the teaching of skill components, the learnin8 process

and the factors which affect them can be observed and studied in a way

which is not possible when learning is spontaneous. considerable research

has centred around night time bladder control, but little systematic research

has been concerned, with the total self-toileting process.

This series of studies was therefore concerned with the learning of

self-toileting by retarded people, and the training procedures which may

facilitate it. A review of the available information on the rate of failed

bladder and bowel control among retarded people as compared with non-

retarded people established that the problem was extensive, especially anìon8

young, severely and profoundly retarded persons and those who are in

institutions. A survey of the population in the State institution for the

retarded (Strathmont Centre) confirmed this. It showed that in 1974, 54.6

percent were incontinent to some extent, with most cases showing no apparent

underlying organic pathology, thus providing support for the view that
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incontinence in the majority of retarded persons is primarily a learning

problem and therefore amenable to training. The high rate of incontinence

among the younger more retarded persons in the institution led to an

investigation of toilet-training strategies aimed at these two SrouPs.

A review of toilet training studies with both retarded persons attd

non-retarded children suggested that, unless most of the component skills

irrvolved in self-toileting have already been learned, simple training

procedures which treat toileting as a single unit of behaviour are unlikely

to lead to self-toileting. Several protrammes to teach the components

of self-toileting have been reported, the most well documented being that

designed by Azrin and Foxx. This programme was therefore selected as

the basis for a study of both the'ãcquisition of the self-toileting sequence

and some of the learning principles and procedures which have been used

to facilitate it.

The first project was a six month trial of the Azrin and Foxx

programme with eight retarded, institutionalized Personsr together with

an assessment of its iong term effects. Atl but three trainees mastered

self-toileting within the maximum time suggested by Azrin and Foxx, the

accident rate was reduced during training for all bu't iwo 'trainees and

four completed the maintenance programme successiuliy within the allotted

six months. Differential effectiveness with different types of cases was

also indicated..' Assessment eight to eleven months later showed that five

of the seven trainees had maintained their reduced accident rate, but that

only one was still self-toileting all the time'

This trial clid not achieve the level of success that Azrin and Foxx

had reported, and it raisecl several methodclogical questions, including the

adequacy of accident rate as a measure of toileting performance. Nevertheless,
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the programnre incorporated a number of training principles which are

commonly used in many toilet training Programmes. Therefore, the second

proiect was an eighteen month study which attempted to assess the effects

of three of the major of these principles within the Azrin and Foxx,

programme, viz. (i) the provision of consequences contingent on voiding,

(ii) procedures to elicit and shape the socially required toileting tasks,

and (iii) the use of alarm signals at the onset of voiding. 'l'he study used

a ttrree-way factorial design with two levels on each factor. T'he first

Ievel of a factor consisted of a set of. procedures based on otle of the three

training principles, and the second was a control condition. The three

control conditions consisted of: (i) non-contingent consequences for voidingt

(ii) no systematic procedures to óhape the associated toileting tasks, and

(iii) alarm signals which were not related to the onset of voiding' Thirty

two children were divided into eight SrouPs of four so that each group

received a different combination of training and control procedures. The

main measure was the toileting scale of the Balthazar Adaptive Behaviour

Scales, which providäs a standardized score based on ratings of a number

of toileting comPonents rather than only one component such as accident

rate.

There was Seneral irnprovement in day time toileting after training

irrespective of training condition. This improvement was main'tained six

to eighteen mQnths later. Night'time toileting was not a target of training

and dicl not improve. Despite the evidence of successr even for control

conditions, withr regard to day time toileting, less than half the ctrildren

mastered self-toileling during training. Analysis of the training records

indicated that many children did not master certain of the component skills,

and only some comPonents were affected by the training conditions' It
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was suggested that the Azrin and Foxx programme did not te¿rch some

essential toileting skills, did not bring all components under stimulus control

and did not ensure that each skill was firnrly incorporated into the self-

toileting sequence. Threse inadequacies in the application of learning

principles may have obscured their effects on acquisition.

The third project was a twelve month study which addressed these .

problems. The self-toileting sequence was analysed into its components

and a new training programme was designed which involved backward

chaining of the sequence, the provision of additional discrinlinative stimuli

for each conrponent skill, clear criteria for success in the performance of

each sl<ill, and ten measures of the component skills before and at the end

of training.

As well as testing the efficacy of the new programme, ttre third

project investigated further the effects of environnrental consequences

and their response contingencies, as these are central concepts in many

learning theories and their application to skills acquisition. The new

prograrnme was used with eighteen retarded children from home or

institutional backgrounds to assess its effects under three conditions

relating to response contingencies. All children received training,but one

group of six received contingent consequences, one received non-contingent

consequences and one received no systematic consequence:.

All children achieved mastery of three skills and most mastered the

rnajority of the remaining skills within the allotted time. There was rìo

clear effect of either reinforcement or contingency on the acquisition of

any of the cornponent skills. Improvement in toileting at follow-up was

generally significant, although children who lived at holne rnaii-.tained sonte

of their new toileting skills better than institution children. Although direct
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comparison of the new programnìe with the Azrin and Foxx programme

was difficult there was some evidence that the former was more

successful.

Irr the light of these studies it was suggested that the acquisition

of toileting skills by the retarded appeared to depend on the arrangement

and breakdown of component tasks, frequent practice in a structured

environment and the immediate feedback provided by success. If self-

toileting is typical of contplex hunran skills generally, then the systematic

application of reinforcement principles which has proved so effective ir¡

the modification of simple responses may be largely irrelevant in relation

to the acquisition of complex sequences of responses. However, once a

complex skill has been assembled, its performance as a unit may then

respond to environmental consequences in much the same way as any other

unitary response. The areas requiring further research involve procedures

which will bring bladder and bowel functions under increased voluntary

control and enhance generalization to real life situations.
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l.

PREFACE

Ttre series of studies reported in this Thesis was part of a larger service

project, undertaken by the author, whose aim was to establish a range of

independence training programmes and behaviour change procedures throughout

the State-run services for the retarded. As such, the studies were applied

in nature, with the major aim being to develop a set of effective toilet

training procedures which could be offered to retarded persons. The approach

adopted was based on principles derived from the empirical study of operant

conditioning and the application of these to a variety of human problems.

It was only within the context of this larger project that a long-term

study of toilet training became possible, since the project created acceptance

of behavioural research among both staff and management, organizational

support for such research, and a body of competent trainers who were eager

to be involved in programmes which they believed would benefit their clients.

This service-oriented context had a considerable influence on the course

which the research took. For this reason it is useful to briefly outline the

major aspects of the service project.

The first stage of the project was designed to show administrators and

staff that applied behaviour analysis could be used by direct care staff to

benefit their clients. It began in the South Australian State institution with

a demonstration intensive training programme for eight severely and

profoundly retarded children who had proved unresponsive to standard child

rearing methods. It ran for twelve months and provided locomotor and

sensory-motor skills training as well as the modification of a range of

behaviour problems. At the same time, a seminar series on behaviour

modification with the retarded was mounted in conjunction with the Flinders

University of South Australia. Staff from most of the major health, education
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and welfare agencies servicing retarded clients attended. Institution staff

who attended were helped to carry out a number of individual behaviour

change studies which were used as practical demonstrations during these

seminars.

The results from these two ventures led to the second three-year stage

of the project which concentrated on staff training and programme development.

Behaviour modification modules were included in the normal training

programmes for institution staff. In addition, the intensive training

programme was expanded to service an additional eight children. This

programme was provided with its own staff in order to develop and test

procedures for promoting self helf skills and supervise the training of

institution staff in their use.

During the first year of this programme, all residents were assessed

to determine which skill deficiencies were causing most problems for both

residents and staff. The survey of incontinence reported in Chapter 2 was

part of this assessment, and indicated that lack of bladder and bowel control

created more problems for residents, staff and administrators than any other

skill deficit. As a result a temporary unit was set up, with its own staff,

to do toilet training research. This unit ran trials of the Azrin and Foxx

toilet training programme during the first half of the subsequent year,

followed by an eighteen month study of the three. major training strategies

used in that programme. These are reported in Chapters 5 and 6.

Up to this point training programmes were developed with the one group

of children and there had been no opportunity to test them with a wider rante

of clients. The toilet training unit was the first to offer a particular skill

training programme to clients from anywhere in the institution, according

to need. It demonstrated that not only was this administratively possible,

I,

fi

{



3.
,l

È

I
I

I
_ü
't

i
t,

t

I

I

but was also an effective way of incorporating behavioural training into the

ongoing services provided by the institution.

By the end of this stage in the project, requests were coming from both

the community and staff in the institution for help with a wide range of
behaviour problems and skill deficits. The third stage of the project

therefore involved the establishment of a permanent Intensive Training unit
in the institution to which both contmunity and institution children could be

referred, and a Farnily Training Unit in the community for clients who needed

less irrtensive programnìes' The Intensive Training Unit continued to develop

new programmes and train institution staff. The Family Training unit
provided training workshops for parents and field workers throughout the

State, helped set up behaviour modification projects in other agencies, and

began an early irrtervention service for infants at risk of retardation.

The initial work with the Azrin and Foxx toilet training programme

revealed a number of procedural inadequacies which reduced its effectiveness

for some clients. Therefore, a new toilet training programme based on

chaining principles was designed and used irr a furiller study of training

strategies in toilet training. This study was carried out in the Intensive

Training unit during its second and third year of operation, and is reported

in chapter 7. The new programme was incorporated into the range of

services offered by the Unit, a development which has since helped the author

to introduce the programme into three residential facilities in other States.

As can be seen from this outline, the toilet training research reported

here has been an integral part of service development. However, tt¡e need

for effective toilet training procedures was not the only reason for the

research. A further motivation came from a growing interest in the factors

which control the acquisition of conrplex human behaviour in general. Most

,
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of the service projectts work was concerned with complex skills such as

walking, dressing or language. The functional analysis and environmental

arrangements required to induce these skills were very different from those

involved in the modification of simple behavioural units such as eye contact,

in-seat behaviour, head banging or temPer tantrums, even though operant

principles were applied in both cases. This interest influenced both

experimental design and the interpretation of results. Furthermore, it is

this aspect of the research which informs the suggestions for future research

which are discussed in the final chapter.

Some of the material in this Thesis has been published elsewhere. The

majority of Chapter 3 appeared as a book chapter. The pilot study described

in Chapter 5 was reported in a paper written in collaboration with the

training staff, who contributed the methodological content, tables and figures

under my direction. A manual for the chaining programmer described in

Chapters 7 and 8, and included in full in Appendix 9 , has been published

in book form. In addition, three other publications resulted indirectly from

the work reported here. The paper written in collaboration with

W. Garlington described the results of the first staff training seminars.

These determined the nature of staff training during the toilet training

research. The second was a paper discussing the aspects of bladder and

bowel control which need to be taken into account in the design of toilet

training programmes for retarded persons. The third was a chapter on toilet

training in a book on childrenrs problems. These publications are listed below

in the order in which they appeared.

Bettison, S., & Garlington, W. Behaviour modification rvith the mentally

retarded : A staff training prggramme. Australian Journal of Mental

Retardation. 197 5r, l3l-145,
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Bettison, S., Davisorì, D.r Taylor, D.r & Fox, B' The long-term effects of

a toilet training Programme for the retarded ; A pilot study.

Ausllgrllrn Journaþf Mental Retárdationr 1976, b 28-35'

Bettison, S. Toilet training the retarded : Analysis of the stages of

development and procedures for designing progrêfillrl€s. Australian

Jo-urnal of Mqntal Retaldationr 1978, 5r 95-L00'

Bettison, S. Toilet training. In M.W. Griffin & A.lvt. Hudson (Eds'),

ChiljlrenrsProblems.Melbpurne:CircusBooksrL9T9'

Bettison, S. Daytime wetting änd soiling. In AÀrt. Hudson ô( M'W' Griffin

(Eds.), Behaviour Analvsis and the Problems of chiEllroo4. collingwoodt

Victoria: Pit Publishingr 1980.

Bettison, S. Toilet Trainine to for the A

Mar.rual. for Trainers. springfield, Illinois: Thomas, 1982.
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CHAPTER I.

THE PROBLEM OF INCONTINENCE AND ITS PREVALENCE

I.I. INTRODUCTTON

Voluntary control of bladder and bowel functions is acquired by most

people in our society by about four years of age (Lovibond & Coote, 1970r,

After this age failure to organize voiding so that it occurs only at acceptable

tirnes and in acceptable places is regarded as a problem. The term

trincontinencerr is commonly used in the literature to refer to this failure.

Other terms are also used. Incontinence of urine alone is often called

enuresis, or nocturnal enuresis if it occurs only at night, while encopresis

refers to incontinence of faeces.

However incontinence is described, it is one of thre most common

behavioural deficits found in the general community (Ross, 197!Lr. Although

it is a problem which has been recognized for centuries (see Glicklich, l95t),

the extent of the disruption and unhappiness which it can cause is largely

hidden, because it is a topic which is avoided or ridiculed (Caldwell, Lg7 5i

Werry, 1973), An examination of the literature on incontinence and toilet

training provides some idea of the extent of the problem. Children's health

and welfare services receive frequent requests from parents for help with

toilet training, and there is considerable coverage of this topic in the

professional and popular literature (Azrin & Foxx, .1974i Ilg & Ames, 1962¡

Pumroy & Pumroy, 1965¡ Spockr 1969¡ Werry, 1973¡ Wright, t973). In

addition, incontinence is a major reason for the institutionalization of clients,

especially among the retarded and thre aged (Caldwell, 1975i Bayley, 1973i

McCouIl, l97I¡ Shuttleworth, 1970; Smith, Britton, Johnson & Thomas, 1975),

The series of studies reported in this Thesis is concerned primarily with

incontinence among the mentally retarded. However, the discussion in this
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chapter also refers to ir¡continence among those who are not retarded in order

to put tl'¡e situation for the retarded into the context of the population as

a whole.

1.2. DEFINITION OF INC

Incontinence is conventionally defirred as the repeated involuntary

discharge of urine or faeces. However, everyone is born incontirrent by this

definition. The available evicience suggests that bladder and bowel control

is a complex skill, gradually acquired in the early years of life, and involving

neurological and physiological maturation (Muellner, 1960a, 1960b; Yates,

1970). As such, its acquisition takes some time, with an increasing success

rate and occasional failures during acquisition. There are large individual

differences in the time taken to achieve final control, as born out by studies

of the incidence of incontinence among young children of different ages

(Yates, 1970), Hald (1975) further makes the point that many people

experience some involuntary discharge of urine from time to time, but that

this only poses a problem if it is frequent, unmanageable, or in quantity, and

is regarded as socially or hygienically unacceptable. . What is socially and

hygienically unacceptable varies according to the values of the individual,

the culture, and the sub-cultural ErouP in which he or she lives. Hald (1975)

also suggests that the extent of the problem depends irr part on the

therapeutic resources in the contmunity. If a condition is seen to be

remediable, and therapeutic services are available, definitions of what

constitutes an incontinence problem will be refined accordingly.

Two further factors need to be considered when defining incontinence.

There are some clinical qonditions involving the involuntary discharge of

waste through passages other than the bladder or bowel, Hald cites
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discharge through fistulae from the upper urinary tract as one such condition

which would not be regarded as incontinence. Incontinence has also been

reported as a purposeful act. Some cases have been described of childrent

retarded people, and psychiatric patients, who have resisted toilet training

and intentionally voided anywhere but in the toilet (Anthony, 19573 Coekin

& Gairdner, 1960¡ Schaefer & Martin, 1969i Wiesen & Watson, 1967¡ Wright,

L9731, All these factors should be acknowledged when considering

incontinence as a behavioural deficit requiring treatment or training. The

definition used for the purpose of this thesis is as follows:

Incontinence is the repeated discharge of urine or faeces from

the lower urinary tract or bowel in places which are socially

unacceptable, after the age at which bladder and bowel control

is ordinarily attained by the majority, to a degree that imposes

a socially or hygienically unacceptable situation upon the

individual and/or others.

A number of authors have discussed the importance of distinguishing

sub-categories of incontinence in terms of aetiology and prognostic

significance (Anthony, 1957i Coekin & Gairdnet, l960i Haldr 1975¡

Lovibond & Coote, 1970¡ Vincent, 1964, L966¡ Werry, t97)i Yates, 1970r,

Distinctions of this kind are generally made in relation to pathological

conditions or nocturnal enuresis. The focus of this Thesis is primarily day

time incontinence where no aPParent organic pathology is involved.

t.3. THE EFFECTS OF INCONTINENCE

Many authors have been concerned with the effects of incontinence on

daily life and well being (Caldwell, 1975i Haldr 1975¡ Shuttleworth, l9Z0¡

Willington, 1975¡ Woodmansey, 1967'). Young children and their parents come

under great social and family pressures if the children do not learn bladder
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and bowel control at about the same age as most other children. For older

children and adults incontinence can be a personal and social disaster which

leads to misery and the curtailment of recreation and work. Many of those

with severe incontinence are unable to work at all and receive public

assistance (Hald, 197 5). It can force a Person into the lif e of a social

recluse, and, if the sufferer also needs supervision and care, it can curtail

the freedom of thre rest of the family. The laundry requirements alone can

become difficult to handle, so that permanent residential care within an

institution is a frequent result with its additional restrictions.

Sufferers who are also physically handicapped, bedridden, or who lack

the ability to care for themselves because'they are severely retarded, can

have continual problems with skin eruptions, small erosions or decubital ulcers

(Kocsard, 1965). In addition, Iong-standing severe urirrary incontinence may

lead to organic shrinking of the bladder, especially in older adults, so tltat

it may become inrpossible to effect any increase in bladder capacity without

surgical intervention (Hald, 1975r. 
,

The retarded suffer additional social handicaps as a result of

incontinence. Schools, workshops and recreational facilities such as swimming

pools and theatres, are often unwilling to admit incontinent people for reasons

of hygiene, or because they have no resources for handling incontinence.

Considerable time and energy is expended by parents and institution staff

in cleaning up faeces and urine and toileting the incontinenl This is one

of the most unpleasant aspects of caring for the retarded. Despite their

best intentions, many people find themselves withdrawing from close personal

contact because of tl¡is unpleasantness. Not only does this deny incontinent

retarded persons the learning which results from social contact, but the time

given to managing the incontinence is then not available for stimulationt
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training and education. Incontinence thus overlays the backwardness of the

retarded with reduced opportunities for learning'

In institutions for the retarded, incontinence is a health hazard for both

residents and staff (Dayan, 1964¡ Foxx 8t Azrîn, 1977b¡ Hollis & Gorton,

1967), and it is frequently associated with maladaptive behaviour such as

faeces eatirrg and smearing. Outbreaks of shigella and other diseases of the

gastro-intestinal tract are common, although these can be controlled to some

extent when the living units are designed for easy cleanirrg, resident groupings

are small, and the staff-resident ratio is high. A factor which is often over-

looked is the increased organization and exPense involved in administering

institutions which house the incontinent. Nursing and medical procedures

are required to prevent the spread of infection, and extra drugs, linent

clothing and housekeeping need to be provided. For all these reasonst

research concerning the amelioration of incontinence is of importancet

especially if oriented towards immediate practical solutions.

1.4. PREVALE,NCE

Few attempts have been made to assess the prevalence of incontinence

in the general population. Hald (197 5) has provided a very rough estimate

of the incidence of urinary incontinence, based mainly on Danish population

data. He used known prevalence rates of incontinence associated with

specific diseases and conditions, prevalence rates among the elderly, together

with data on the rate of enuresis among children between 4 and 12 years

of age, arriving at an estimate that 2% of the total population suffer from

incontinence. No attempt has been made to assess the extent of faecal

incontinence in the general population. It is frequently associated with

urinary incontinence, but is generally regarded as less common (Werry, L973\'
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Incontinence is not spread evenly across the population but mainly occurs

in four distinct groupss children, the mentally retarded, the elderly, and people

with clearly diagnosed diseases or conditions which are associated with problems

of bowel and bladder control. The former two groups are of particular

interest because of the apparent absence of demonstrable organic pathology

in the majority of cases, and the consequent implications for a non-medical

approach to amelioration. The following discussion of prevalence will

therefore concentrate on these two groups, since it is this type of incontinence

which is the primary concern of this Thesis.

A few surveys of incontinence among these two groups have been published.

l{owever, prevalence figures from these studies are based on widely differing

definitions of incontinence. The criteria used range from completely

uncontrolled voiding all the time to wetting the bed at least once in six months.

Some studies have included a wide range of criteria for identifying those

individuals who are incontinent, but have presented overall prevalence figures

without indicating the contribution of each criterion group. In addition, not

all authors define their criteria, often providirrg only vague descriptive labels

such as rrseverely incontinentrr or rlnocturnal enuresisrr (Kaffman, 1972i Smith

et al.¡ 197 5i Yates, 1970), The reliability and representativeness of data

are also open to question in some studies. Few studies involve the

observation of the incidence of incontinence among their sample. Many have

relied on the retrospective reports of parentsr which are demonstrably

unreliable (Wenar, L96l; Wenar & Coulter, 1962r, Others have used responses

to questionnaires, case note entries, or staff reports. In no studies has the

reliability of these sources of data been assessed. Furthermore, many of

the samples surveyed are unrepresentative, and cannot be seen as reflecting

the situation which exists among the general population. This is especially
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true of studies based on clinical samples. Other studies, especially of

children, only refer to selected and limited age SrouPs (Kaffman, 19721

Yates, 1970),

The absence of uniform research methods and behavioural definitions,

together with the dissimilar nature of sample characteristics, make a

comparison of results from the different studies very difficult. These

problems need to be borne in mind when examining studies of the prevalence

of incontinence. The following review does not include those based only

on clinical samples, although their results add supportive evidence to the

proposition that incontinence is a major problem for which the health

professions are frequently asked to provide solutions.

1.4.1. Incontilence an'ìon&otherwise normal children

When considering incontinence as a problem among children, the age

at which bladder and bowel control is generally achieved must be taken into

account. Normally there is a consistent order of acquisition (Bellman, 19661,

MacFarlane, Allen & Honzik, 1954; McGraw, t940i Oppel, Harper & Ridert

1968; Stein & Susser, 19671. Bowel control at night is achieved first,

followecl by bowel control during the day. This is followed by the achievement

of bladder control during the day, and finally, bladder control during the night

is acquired. The sequence for bladder control is confirmed by Muellner (l960at

1960b). Several authors have commented on the influence of social

expectations and child-rearing methods on this sequence. Stein and Susser

(196Tl found some individual deviations from the sequencer and American data

demonstrate that the day/night sequence of bladder control can appear in

reverse order (Roberts & Schoelkopf, l95t). The age at which bladder control

is achieved also aPPears to be influenced by social factors. For example,

Kaffman (19721found that kibbutz children in Israel tended to become
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continent at a later age than children in America, Europe or urban Israel

Consequently, although the sequence of acquiring bladder and bowel control

and the age at which it is acquired can be seen as an expression of the

maturation of organs and of the nervous system, it is also clear that variations

in that sequence can occur as a result of external factors superimposed

upon this maturation Process.

Most studies of the prevalence of incontinence in children have derived

their data from one sample of children within a specified age range. Some

have selected one age group and obtained information from their parents about

past and present incontinence rates (Bellman, 1966; Hallgren, 1956, L957),

although one such study only asked about the current performance of their

sample (Roberts & Schoellkopf, l95l). Others have selected samples of

children of different ages and collected data about their present behaviour

from parents so that age trends could be examined (Bransby, Blomfield ôt

Douglas, 1955i Blomfield & Douglas, L956¡ Kaffman, 1961, 1972; Lapouse &

Monk, 1958, L964¡ Lapouse, Monk ðc Street, 1964; Oppel, Harper & Rider,

1968). Stein and Susser (1967) also looked at age differences, but derived

these from recorded observations rather than from Parent rePorts. MacFarlane,

Allen and Honzik (1954) did the only longitudinal study which followed children

over a period of years. These studies together provide data about the

prevalence of incontinence among a wide range of children in several countries.

Only five studies were found which looked at day and nþht wetting

and soiling (Hallgren, 1956i Lapouse ôc Monk, 1964¡ MacFarlane gþl" 1954;

Roberts & Schoellkopf, l95l; Stein ôc Susser, 1967). No studies could be

found which gave figures on the prevalence of all forms of incontinence

together. Most studies were interested in only one of these types of

incontinence. This review will also look at each type separately and then



14.

draw some general conclusions about the development of bladder and bowel

control among normal children in order to highlight the very different findings

for retarded persons.

The average age by which the vast majority of children achieve

continence appears to vary according to the type of control which is being

considered. For instance, the only study which looked at night time bowel

control found that most children had stopped soiling during their sleep by

two and a half years of age (Stein & Susser, 1967). They also found that

bowel control during the day was generally acquired by three years of age.

This latter finding confirmed the earlier conclusions of Bellman (1966) and

MacFarlane et jü' (1954). Nearly all children appeared to achieve complete

bladder control during the day by three and a half to four years and during

the night by four to four and a half years (Bellman, I966i MacFarlane et

al, 1954i Oppel ggl" 1968; Stein & Susser, 1967), In addition, girls tended

to acquire these controls slightly earlier than boys (Bellman, 1966; Blomfield

& Douglas, 1956i MacFarlane 9E!., 1954¡ oppel g.!31" 1968; Stein & Susser,

1967). Generally, incontinence is not considered a problem until after four

years of age, and requests for treatment or training are often not made until

after children start attendirrg school. Consequently, most prevalence studies

have been concerned with school age children.

Most studies of incontinence in children have been primarily interested

ir¡ nocturnal enuresis, since it is a more common problem than either soiling

or day time wetting. A number of authors have summarized these studies

(Jones, 1960; Oppel, Harper ôc Rider, 1968; Werry, 1973i Yates, 1970),

and have noted the wide variation in frequency figures. It is extremely

difficult to reconcile these figures because of the differing definitions and

samples which researchers have used, as well as the different methods of
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obtaining the information on which the figures have been based. If we look

only at those studies of large representative samples, the problems become

clear. For instance, estimates of prevalence among four year olds have

ranged f.rom 7.9 percent (Hallgren, t956) to 34 percent (Hawkins, lg62).

Some of this difference may be due to cultural differences, although it is not

possible to ascertain whether this is so because the studies were very different.

Hallgrents figures can be assumed to be minimal ones, since he relied on the

mothersr memory of events which occurred three years earlier. Moreover, it
was explicitly stated that the questions asked of the mothers were concerned

with the problem of bedwetting, and the stigma attached to this condition

makes it unlikely that all cases of enuresis were reported.

Even when data have been based on information about current

performance, reported frequencies have varied considerably from one study to

another. Bransby, Blomfielc! anC Douglas (1955) suggested that mailed

questionnaires about present occurrences of bedwetting may also produce

underestimated figures when compared with information from personal

interviews. If we just consider those studies which used this latter means

of eliciting information about current bedwetting, the number of four year

old bedwetters has ranged from l2.Z percent (Blomfield & Douglas, lgj6)

to 22 percent (oppel, Harper & Rider, 196g). Both these figures have

included children whose bedwetting was infrequent, but occurred often enough

for the mothers to comment.

MacFarlane et al. (1954) followed a small sample of children from infancy

through to 14 years of age in order to study the prevalence of a number of

childhood problems, including incontinence. Information was elicited from

the mothers by intensive interviews at regular intervals throughout this study.

Of 94 four year olds, 16.5 percent wet the bed at least once a month. However,
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with such small numbers the representativeness of their findings is in some

doubt, especially since the sample was biassed towards the upper socioeconomic

levels. This is an important consideration in view of the evidence that

enuresis is more prevalent among children from lower socioeconomic or

disadvantaged groups (Blomfield & Douglas, 1956; Hallgren, 1956¡ Oppel,

Harper & Rider, 1968). On the basis of the above discussion, the commonly

quoted estimate that about 20 percent of all four year olds wet the bed is

probably not unreasonable (Jones, 1960¡ Lovibond, 1964i Werry, 19731.

Estimates of bedwetting prevalences among children in general vary

from 8 percent among 5 to 15 year olds (Bransby, Blomfield & Douglasr 1955,

to 18 percent in 6 to 12 year olds (Lapouse & Monk, 1964r, The second

estimate may be more accurate since it was derived from structured

interviews with the mothers. This method yielded a reliability of over 90

percent during pre-tests. Bransby and his co-workers provided no information

concerning reliability and did not describe the methods by which their data

were collected.

The prevalence of bedwetting appears to decline steadily throughout

childhood and into adulthood (Yates, 1970r. Precise figures for each age

group are impossible to determine because of variations in methodology and

data in the various studies. Prevalence ,figures range from five to 23 percent

at seven years of age, from five to eight percent at twelve years, and from

two to three percent at 14 years. Israeli kibbutz children appear to have

a lower prevalence of nocturnal enuresis after twelve years of age than their

peers in other countries although they develop bladder control at a somewhat

later age than usual (Kaffman, 1972r, However, even this comparison could

be in some doubt, considering the variations in methodology and definitions

among the various studies.
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OnIy four studies were found which looked at the incidence of faecal

incontinence among children over three years of age, and none of these

differentiated night-time and day-time soiling. The only study directed

specifically at faecal incontinence was published by Bellman (19661, using

a sample of. 9253 children between seven and eight years of age attending

Stockholm public schools. He found that 8.1 percent of the sample children

were encopretic at three years of age. This figure decreased to 1.5 percent

when the children were between seven and eight years of age. However,

the data were gathered by questionnaire which required the mothers to

remember past events, and the reliability of such data has already been

questioned. MacFarlane, Allen and Honzik (1954) found only two boys, or

3 percent of their sample, who were soiling after three years of age. These

boys both achieved bowel control by six years. The problem of bias in the

small, dwindling sample of the MacFarlane study has already been noted.

Two further studies give incidence figures for a wider age range.

Hallgren (1956), using retrospective information elicited from mothers by

questionnaire, found that 8.9 percent of the survey sample were encopretic

between three and eight years of age. Lapouse and Monk (1964) studied

a random sample of children between 6 and 12 years of age, and avoided

the problem of retrospective reports by using a structured interview with

the mother to elicit information about current behaviour. They reported

that 6 percent of their sample were encopretic, and of these, the maiority

were under eight years of age. All but this latter study found a majority

of boys among the encopretic children.

Diurnal enuresis has rarely been studied The few figures that are

available come from studies, the primary concern of which was nocturnal

enuresis. The general finding is that daytime wetting after four years of age
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is very rare compared with nocturnal enuresis (Blomfield & Douglas, 1956i

Lapouse & Monk, 1964¡ Hallgren, 1956¡ MacFarlane Èg!.r 195\ Oppel

Èg!., 1968). The prevalence at five years has been found by different

investigators to range from I to 8 percent. Prevalence decreases rapidly

with age to between I and 4 percent at seven yearsr with a very small

proportion wetting during the day by L2 years of age. Lapouse and Monk

estimate that about 2 percent of children between the ages of 6 and 12 years

of age wet during the day.

Despite the variability of methodology and data in the studies quoted,

some general conclusions about inconi.inence among children can be drawn

There is a high incidence of nocturnal enuresis in comparison with daytime

enuresis and faecal incontinence. Most children who wet during the day

also wet at night, although day wetting is extremely rare after about seven

years of age. Soiling is more frequent than day wetting. When children

are incontinent of faeces they are usually incontinent of urine as well.

Incontinence of any kind appears to be more frequent among boys than among

girls, and tends to be more prevalent in the lower socioeconomic groups.

However, the prevalence of all forms of incontinence drops to a very low

value as children approach adolescence.

!.4.2. Incontinence in the_mentallv retarded

Incontinence is seen as a major problem among the mentally retarded,

and a number of surveys have provided prevalence figures for this and many

other characteristics of the retarded, as a preliminary to proposals for more

appropriate services. Mental retardation is defined primarily for

administrative purposes, in the pursuance of social welfare policies, as well

as for scientific diagnosis, prognosis and research (Clarke & Clarke, 1974).

Definitions vary across studies. However, the usual definitions are similar
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to those provided by the American Association on Mental Deficiency (Heber,

t959, and the World Health Organization (1967, 1968). The American

Association on Mental Deficiency defines mental retardation as referring

to rtsubaverage general intellectual functioning which originates during the

developmental period and is associated with impairment in one or more of

the following: (l) maturation, (2) learning, and (3) social adjustment.tr

The tvHo expert committee (wl-.lo, 1968) put subaveráge performance as two

standard deviations below the population mean as assessed on one or more

of the available objective tests of general intellectual functioning. This is

usually associated with an IQ score of 70, or below, assuming a population

mean of 100 and a standard deviation of l5 points, and accompanying evidence

of onset under l6 years of age, and impairment of maturation, learning ability

or social competence. This is the definition used in this report.

Retarded children by definition develop more slowly than non-retarded

children. It is therefore reasonable to expect that they would acquire bladder

and bowel control later than non-retarded children. One study demonstrated

this by comparing 39 four-year-old Downrs Syndrome children with 42 non-

retarded four-year-olds, matched for age, sex and social class (Carr, I9741.

By this age, 88 percent of the non-retarded children were clean and dry by

day, compared with only 38 percent of the mongol children, In addition,

63 percent of the non-retarded children managed their toileting without help,

compared with only l0 percent of the Down's children

Surveys of incontinence among the retarded have not differentiated

between day and night wetting or between wetting and soiling. Instead they

have been concerned with incontinence as a global deficit. The usual purpose

of such surveys has been to describe the range of deficits and problems which

occur among retarded persons so that particular forms of help can be planned
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on the basis of need. For this reason, they have often concentrated on

specific groups of retarded persons. For instance, a number of studies have

looked at retarded persons in large institutions.

One study has attempted to estimate the prevalence of incontinence

among the retarded populationr' ¿5 one of a number of incapacities suffered

by the retarded (Bayley, L97Ð. Bayleyrs study included 1763 retarded persons

of all ages on the Sheffield register, for whom full information could be

gathered. Approximately 29 percent of this sample suffered from some

incapacity concerning incontinence but this figure includes some who only

needed help with toileting and were generally continent. Nevertheless, this

indicates that incontinence is far more prevalent among the retarded that it

is in the general population, for which the estimated prevalence is roughly

2 percent (Hald, I97 Ð.

A number of studies provide prevalence figures for sub-groups of the

retarded. These sub-groups are usually defined in terms of age, level of

retardation and whether they live at home or in institutions. Most studies

of both retarded and non-retarded samples have found that incontinence

reduces as a function of age, but the retarded stand out as one section of

the population who have a greater incontinence problem in childhood, and

who maintain a much higher incidence of incontinence into adulthood.

Calculating from data given by Bayley, 25.5 percent of retarded children

and l9.l percent of retarded adults were incontinent. A similar trend was

also found in the Wessex survey (Kushlick, 1964; Kushlick & Blundenr l9T4;

Kushlick & Cox, 1967, 1968, 1973r. Wing and Hayhurst (1974') surveyed

retarded adults over 15 years of age. Using the Social and Physical

Incapacity Scale developed by Kushlick, Blunden and Cox (1973), they found

only 6.1 percent of their sample of 4ll on the Camberwell Register who were
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severely incontinent. However, unlike the samples used in Bayleyts study,

this figure excludes those who wet or soiled occasionally but often enough

to constitute a problem. These cases displayed some evidence of bladder

and bowel control and were classified as partially incontinent. However,

they still come within the definition of irtcontinence as used in this chapter

and in Bayleyts study. Wing and Hayhurst did not give prevalence data for

this group and thereforl' an cstimate c¡f the full extent of incontinence in

their sample is not possible.

Incontinence is strongly related to level of retardation (Smith &

Sanderson, 1966). The British surveys all divide retardation into two levels:

I'severely subnormalr under I.Q. 50 and rrmildly subnormalr over I.Q. 50.

The incidence of incontinence is markedly different for these two groups

Bayley (1973, found 45.2 percent of the severely subnormal in his sample

were incontinent, compared with only 1.6 percent of the mildly subnormal

subjects. A similar large difference was also found in the other studies

(Kushlick, 1964; Kushlick & Blunden,19747 Kushlick & Cox, L967,1968,

1973¡ Wing ôr Hayhurst, 1974\. The incidence of incontinence among the

mildly subnormal groups appears to be much the same as in the general

population, suggesting that incontinence is a maior problem mainly among

the severely subnormal.

There are a number of studies which have concerned thenrselves with

the retarded in institutions as part of a more general examination of problems

among the retarded. Some data are available on the factors leading to

institutional admission, and incontinence is usually cited as a nrajor factor

(Bayley, 1973; McCoull, 197L; Smith et al.r 1975). Bayley further analysed

the precipitating factors and found that young children were usually adntitted

because of behaviour problems, deficiencies in toileting, walking, dressing



22.

and feeding, or severe epilepsy. Incontinence was second after behaviour

problems as a .primary reason for admission. For adolescents and young

adtrlts incontinence was fourth after behaviour problems, the need for

supervision, and severe epilepsy. For older adults, incontinence became

the major reason for admission once the parents were unable to care for

them. The differential rates of incontinence among the retarded living in

institutions and at home are quite striking with a greater proportion of the

retarded in institutions being incontinent than those living at honte (Bayley,

L97V; Kushlick & Blunden, L974¡ Kushlick & Cox, 1968, 1973; Wingr l97l;

Wing & Hayhurst, 1974). This holds true for children, adults and the

different levels of retardation, and occurs whether all the incontinent are

included or only those with severe incontinence. The Camberwell study

found that approxinrately I percent of retarded persons over l4 years of

age who lived at honre or in hostels were severely incontinent, compared

with l9 percent of those living in institutions.

Since the prevalence of incontinence appears to be much the same in

the mildly subnormal as in the general population, and few mildly subnormal

children are placed in institutions (Bayley, 1973), comparisons between home

and institution rates of incontinence are more revealing if only the severely

subnormal are considered Bayley found that, among severely subnormal

children under 16 years of age, 47 percent of those living at home and 80

percent of those in institutions were incontinent. The prevalence among

those over 16 years of age was much less, but still revealed a large difference

between those at home and in institutions, with l2 percent of the former and

37 percent of the latter being incontinent. Wing (1971) reported on severely

subnormal children under l5 years of age, using the same restricted definition

of incontinence as Wing and Hayhurst (1974). AltLrough the figures were much
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lower than in the Bayley study, they showed the same trend, with 14 percent

of those living at honre and 45 percent of those in institutions being severely

incontinent.

These figures indicate that incontinence is a serious problem among

the severely retarded whether they live at honre or in institutions. However,

incontinence outside institutions primarily affects individual families and

does not become obvious until investigations such as those described above

seek to discover the extent of the problem. In contrast, the congregation

of large numbers of irrcontinent persons in institutions highlights the problem.

A number of authors have described the results of incontinence in institutions

in terms of negative attitudes about the retarded, high laundry costs, the

problems involved in maintaining cleanliness and health, and the stress on

staff who care for large numbers of incontirrent Persons (Dayan, 1964;

Baumeister & Klosowski, 1965; Connolly & McGoldrick, 1976; Levine ðt

Elliott, 1970; Yoeli & Scheinesson, 1976).

A group of studies has been specifically concerned with identifying

the range of problems, including incontinence, with which residential services

have to cope (Departrnent of Health & Social Security, 1972; Eyman, Tarjan

& Cassady,1970; Lohman, Eyman & Laskr 1967; Parker, 19751 Tarjan,

Wright, Dingman & Eyman, 196l). Estimates of the prevalence of

incontinence in institutions range from 30 percent (Department of Health

& Social Security, 1972, to 52 percent (Tarjan et al., 196l). Sirrce similar

definitions of irrcontinence were used in both studies, the variation in these

estimates probably reflects differences in the sample characteristics. For

example, only l0 percent of those included in the sample considered by the

English survey were under 15 years of age (Department of Health & Social

Security, 1972), whereas 56 percent of the sample in the Tarjan g5l. study
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were under 14 years of age. Since the prevalence of ir¡contirrence irr retarded

persons decreases with age, this disparity probably accounts for a large part

of the difference in the incontinence rates found by the two studies.

All surveys of incontinence in institutions show the usual negative

correlation of incontinence with age and IQ. These factors are the most

important, although incontinence also varies with diagnosis, physical

handicaps, socioeconomic status and ethnic group, but not with sex (Tarjan

1., 1960, I?6I). The lack of sex differences among the incontinent

retarded is at variance with the findings for non-handicapped children, which

have noted more boys than girls among those who are incontinent. These

findings suggest that there may be different social irrfluences related to

sex involved in either the occurrence or the reporting of incontinence among

non-handicapped children which are nct involved when the incontinence is

associated with retardation.

I.5. CONCLUSIONS

It is clear from this examination of the literature that, although

incontinence is a problem in the general population, it is particularly so among

the retarded. Bearing in mind the differences in definitions of incontinence,

sampling methocisr and sources of data, some idea of the relative disadvantage

suffered by the retarded can be gained by comparing the available estimates.

Hald (1975) estinrates that 2 percent of the total population are

incontinent as compared with 29 percent of the retarded in Bayleyrs study

(1973). The higher figure for the retarded is determined mainly by those

under I.Q. 50. The prevalence of incontinence among the retarded with I.Q.

scores over 50 is much the same as it is in the general population. However,

not all severely subnormal persons are incontinent. Ivloreover, the decline
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of incontinence with age noted by the surveys of childhood incontinence also

occurs among those under I.Q. 50. This suggests that incontinence is not

an unalterable aspect of severe retardation, since bladder and bowel control

can be acquired over time by more than half of this group. It further suggests

a clear need to understand the nature of the problem for those retarded persons

who remain incontinent and to develop appropriate treatment programmes

which will reduce the problem.
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CHAPTER 2.

THE INCON NCE SURVEY AT STRATH NT CENTRE

2.1. INTRODUCTION

The prevalence data discussed in Chapter I indicated that incontinence

is a serious problem for many retarded persons, and especially for those in

institutions. Not only is incontinence high on the list of reasons for

institutionalization in the first place, but persons who remain incontinent

are also unlikely to be discharged from the in'stitution (Eyman, Tarjan &

Cassady, 1970). With the changing attitudes towards the retarded expressed

in the normalisation principle (Nirje, 1969), there has been considerable

Pressure on institutions to develop procedures which will reduce incontinence

among their residents as part of a general programme of independence

training. Strathntont Centre was no exception. This institution was designed

to provide a stimulating environment, training, and small group living for

both children and adults. It was opened in 1971, with its first residents

and staff coming from two psychiatric hospitals in the Adelaide metropolitan

area. Planning for the toilet training research reported in this thesis began

three years later.

It was generally believed by both staff and administrators in the

institution, that the move to a new institution and increased staff ratios

had resulted in considerable improvement in resident behaviour and

independence, and that incontinence was no longer the major problem that

it had been in the psychiatric hospitals. This was not as unreasonable

assumption in the light of evidence from the U.K. for improved functioning

in residential settings with person-oriented rather than institution oriented

management. Examples of such evidence have been provided by Tizard and

his colleagues (Tizard, 1964; King, Raynes & Tizard, l97I'). They studied
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children who were cared for in both types of setting, and found that there

were less behaviour problems and more advanced speech and feeding skills

in the child-oriented units. This was so whether the units were small

community based homes or part of a large institution. Toileting was not

assessed in these studies. However, if its acquisition is affected by

environmental factors, then it is likely that incontinence may also be reduced

by person-oriented practices in institutions. Such differences in the social

structure of institutions may have contributed to the different prevalence

figures for incontinence in different institutional samples noted in Chapter 1.

Hence, it cannot be assumed that incontinence will be a major problem in

every institution, regardless of orientation.

The prevalence of irrcontinence in different institutions may also vary

for other reasons. For example, admission policy may exclude incontinent

persons, as was the case at Minda Incorporated, the other major institution

for the retarded in South Australia. The rate of incontinence may also be

low when direct care staff are encouraged to take a training rather than

custodial role. This was the policy at Stratl'¡mont Centre, and direct care

staff were therefore relieved of most domestic chores to allow them to

f ulfill a training role.

Failure to develop voluntary control over bladder and bowel functions

is only one of many incapacities which occur frequently among retarded

persons. Others include impairments in walking, hand and arm use, speech,

self-care tasks such as dressing, feeding and bathing, and social and academic

skills (Kushlick & Cox, 1968¡ McCoull, t97l¡ Tarjanr Dingman & Millerr 1960;

Tarjan, Wright, Dingman & Eyman, 196l). Until the early 1950s these, and

other problems which retarded persons might have, were wi.lely regarded as

due to genetic or disease factors and were therefore considered to be
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unrnodifiable to any great extent (Kugel & Wolfensberger, 1969; Tizard, 1974¡

Tredgold & Soddy, 1956). However, this view has gradually been replaced

by one which sees such impairments as resulting from a reduced capacity

to learn. This view is based on experimental studies of learning and

performance in the retarded and has been summarized by Clarke and Clarke

(L974, as follows:

rrlt seems to us that the most important general deficits in the

severely subnormal arer firstly, a severe inability to learn

sDontaneouslv from ordinarv life exoerience which includes

social contacts with parents, peers and the community at

large¡ secondly, there is almost always ã 'severe language

impairment; and thirdly, there is a considerable slowness in

learning. Thus, if they are merely exposed to normal social

and educational situations they will, on the whole, fail to
profit from them. [f, however, a situation or task is analysed

for them and their attention directed to the relevant asPects

by means of structured trainingr a very different picture will

emerge.rr (p, 3711.

It is this view which has informed the efforts to devise toilet training

procedures for the retarded. Improvement in toileting has resulted from

such procedures, thus adding support for the learning View. However, many

investigators have failed to induce complete mastery in their trainees (Ando,

1977¡ Connolly & McGoldrick, 1976; Hundziak, Maurer & Watson, I97l¡

Kartye, 197\ Osarchuk, 1973¡, Rentfrow & Rentfrow, 1969). A learning

interpretation of this failure suggests that the task analysis and training

procedures were inadequate. However, it could also be interpreted as

indicating an inability in the trainees to profit fully from training. It may

be that training can overcome some of the deficiencies found among retarded

persons, but that the amount of learning which can occur, even when training

is provided, is limited by other dysfunctions which are organic in nature.
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The existence of organic pathology is well documented in

epidemiological studies of retardation. For instance, there is a high

incidence of cerebral palsy and epilepsy, especially among the severely and

profoundly retarded, who make up the bulk of those who are ir¡continent

(Kushlick & Cox, 1968; McCoull, l97li Tarjan È3!" 1960, 196l). Both

of these disorders may interfere wittr the motor control and neurological

processes invc¡lved in toileting. Moreover, the existence of diseases, such

as coeliac disease or chronic nephritis, which can also interfere with bladder

or bowel control, was reported in a number of cases in the Newcastle-upon-

Tyne regional survey (McCoull, l97l). Short term infections such as shigella

also occur amont incontirrent persons and may interfere with bladder and

bowel control.

In the prevalence studies reviewed in Chapter I incontinence

associated with organic factors was not identified or differentiated from

incontinence with no apparent underlying pathology. Similarly, most toilet

training reports have not provided data on the presence or absence of organic

pathology likely to interfere with bladder or bowel control However, it

has often been assumed that incontinent retarded persons are like incontinent,

non-retarded children in that their problem is largely a learning rather than

an organic one.

Because of the large variation in the rate of incontinence among

institutions, and the lack of knowledge concerning the contribution of organic

factors, it was considered desirable to survey the prevalence of incontinence

at Strathmont Centre before introducing a programme of research into the

efficiency of various training procedures. The survey described in this

chapter was designed to provide basic information concerning the structure

of the problem, and in particular to show the extent to which incontinence
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was associated with age, sex, general level of retardation, and the existence

of organic pathology which may interfere with the acquisition of toileting

skills.

The definition of incontinence used in this survey was outlined in

Chapter l, and includes both frequent and occasional wetting or soiling.

Two major studies reported incontinence based on similar definitions. In

the 1970 National Survey of Mentally Handicapped Patients in Hospital in

England and Wales (Department of Health and Social Security, 1972) both

frequent (more than once a week) and occasional incontinence (once a week

or less) were recorded. Figures from Pacific State Hospital in California

were based on those who had some rrdaytime untidinessrr (assumed to indicate

occasional wetting or soiling) or who regularly soiled or wet (Eyman et 1I:'r

I97O; Lohman, E,yman & Lask, 1967; Tarjan 9l_9!., 196l). Therefore, the

finciings from these two studies will be compared with those from this survey.

2.2. METHOD

The survey was carried out over a four month period. Information

concerning level of retardation and age was taken from each residentrs case

notes. In addition, other case note information likely to have a bearing

on incontinence was noted. The presence or absence of incontinence in

each resident was then ascertained by interview with a member of staff who

had worked directly with the resident for at least the preceding month. The

case note information was used to generate questions during the interview

when answers were ambiguous. Other members of staff were questioned

q¡here,a respondent appeared unsure about a particular resident's voiding

behaviour.
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Information about organic pathology was provided by the medical staff

of the Centre who at the time of this survey were establishing a complete

medical record for each resident, and had nearly completed this work in the

childrenrs units. Therefore it was decided that reliable data on organic

conditions would not be available for the older residents. For this reason,

the medical information was only collected for residents of. 20 years of age

and younger.

2.2.1. The Survey Popglation

The population of Strathmont Centre during the few months of the

survey totalled 6I I residents. These included 542 adults and children who

had been admitted prior to the survey¡ and 69 adults who were admitted

during the survey period. These were the last residents to be transferred

to Strathmont Centre from a psychiatric hospital. The characteristics of

the population are defined in Table 2.1 in terms of sex, ager and level of

retardation. Age and level of retardation were not ascertained in a few

TABLE 2.1. Characteristics of the 6lI residents at Strathmont
Centre, South Australia, ín L974 during the months
of May through August.

Character istic Category Frequency

Sex
MaIe
Female

327
284

Age
20 years & under
21 years & over
Not ascertained

303
299

9

Retardation Level

Mild
Moderate
Severe
Profound
Not ascertained

73
143
230
157

I
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cases because this information was not available either from the case notes

or from relatives or staff. In all cases where level of retardation was not

ascertained, severe behaviour problems prevented either the administration

of an intelligence test or estimation of the level of functioning.

2.2.2. Variable definitions

Data on date of birth, sex and level of retardation were taken from

the individual case notes of each resident. Age at the time was calculated

in years and months. The definition and classification of retardation used

by the institution was based on the World Health Organisation International

Classification of Diseases, Injuries and Causes of Death (WHO, 1967). Persons

were eligible for admission if they had an I.Q. score of. 70 or below, as

measured by an individual test of intelligence. However, I.Q. was not used

in this survey as many residents had not been tested. Instead the less

rigorous classifications of mild, moderate, severe and profound retardation

were used, since all residents had been categorized in this way. The

categories entered in the case notes had usually been derived from test

scores, but in some cases where no test reports were available the categories

were based on clinical judgement. Where an I.Q. score was available the

retardation level was determined as follows: mild: l.Q. 52-70, moderate:

I.Q. 36-51, severes I.Q. 20-35r and profound: I.Q. of 19 or below.

Organic conditions tikely to interfere with the achievement of continence

were defined with the help of the senior medical officer, and a form devised

to be completed for each resident under 2l years of age under the supervision

of a medical officer (see Appendix 2.1). The existence of one or more of

the following conditions was recorded:

Poorly controlled epilepsy (more than five seizures a month
during the last three months);
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spinal cord dysfunction and possible associated neurogenic bladder;
Chronic constipation or diarrhoea;

Coeliac disease;

Rectal malfunction (e.g. bowel prolapse or unresponsive
internal sphincter);

Urinary infection;
Renal malfunction (e.g. kidney failure);
Unable to walk across a room without support;
Unable to grasp or release voluntarily with both hands¡

Visual defect (cannot see enough to recognize a person);

Hearing defect (cannot hear normal speech);

Any other condition likely to interfere with toileting.

Routine urinanalysis, micro-urine and culture, multi-I2 tests for urea and

creatinine levels and rectal examinations were performed. Where these

tests or other symptoms suggested an undiagnosed condition, further tests

were carried out, and the resident referred to a medical specialist iÎ

necessary.

The definition of incontinence used was as outlined in Chapter l,

referring to the frequency and place of uncontrolled voiding as well as the

age of the individual. These aspects were operationally defined for the

Purpose of this survey. Reported urinations or defecations which occurred

in any place other than the pot or toilet were considered to be incontinent

episodes. However, as was noted in Chapter l, occasional incontinence is

experienced by many people and is not usually considered to indicate lack

of voluntary control Preliminary discussions with staff indicated that

residents who had incontinent episodes every few weeks or less usually did

so because of factors other than lack of voluntary control. Examples of

such factors included epileptic seizures, being shut in a room as punishment,

absence of toilets for long periods during an outing, and severe illness.

Therefore, episodes were not classifj.ed as incontinence unless they occurred

at least once a fortnight.
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By four years of age most children have acquired acceptable bowel

and bladder control (Lovibond & Coote, I970r. Therefore, children below

this age would not ordinarily be regarded as having a problem and should

not be included in data concerning the prevalence of incontinence. Since

no children in the institution were younger than four years of age at the

time of this surveyr no cases were excluded by virtue of age.

2.2.?. The Interview

An unstructured interview technique was used to elicit information

about voiding and toileting behaviour, and this information was then used

to classify residcnts as either continent or incontinent. Examples of the

types of questions asked are provided in Appendix 2.2. At the beginning

of the interview the nature of the survey was explained. Staff were told

that it was one of a number of investigations designed to discover the range

of resident behaviour exhibited in a number of routine situations so that future

planning would be realistic. It was emphasized that this survey was concerned

with the kinds of voiding behaviour staff had to handle in their daily work.

They were reassured that their identity would not be revealed, and that

wetting and soiling among their charges was not seen as a reflection on

their skill. Questions concerning incontinence were interspersed with

questions about toileting. This arrangement of questions was considered

necessary, since many members of staff held idiosyncratic views concerning

the voiding and toileting patterns which were acceptable. For example,

many respondents considered residents to be toilet trained who usually

voided in the toilet when taken even though they also voided in their pants

on a number of occasions.

The interview sought to establish whether any voiding episodes had

occurred in places other than the toilet during the previous month. If the
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answer was no, additional probe questions were asked, These were intended

to coLlnter the tendency to ignore those episodes which the respondent

considered to be unavoidable. These included voiding which occurred on

the way to the toilet, while being undressed or when the resident was outside.

If non.toilet voiding was reported, further questions were asked to determine

whether it indicated incomplete bladder or bowel control. For example,

instances of involuntary voiding only during epileptic seizures or acute bouts

of diarrhoea were not considered to indicate incontinence. Similarly,

inctontinence was not indicated in a non-verbal resident who was ncrmally

continent but had isolated voiding accidents in situations where there was

no access to a toilet for long periods.

Reliability of .the ratings of continence and incontinence was tested

in four eight-bed units in different parts of the institution. A second person

interviewed members of staff who had not been interviewed by the author,

and rated the 32 residents accordingly. Interrater reliability was found to

be 95 percentage agreement. This was the mettrod recommended by

Kushlick, Blunden and Cox (1973\ when the statistical distribution of scores

could not be assumed to be normal.

2.3. RESULTS

The first question which the survey sought to answer concerned the

overall prevalence of incontinence in the institution. Table 2.2 indicates

that over half the residents were classified as incontinent during the month

preceding the iriterview. Classification of l4 cases was not possible because

they were away from the Centre for at least two weeks prior to the interview,

due either to hospitalization or family holidays.
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TABLE 2.2. Frequency of incontinence among the 6ll residents at
Strathmont Centre

Frequency Percentage of
Ascertained Cases

Continent
Incontinent
Not ascertained

27L
326

L4

45 .4
54.6

Total 61r

Other questions concerned the relationship of incontinence with sex,

age, levels of retardation, and the existence of organic pathology lit<ely to

interfere with the achievement of continence. To examine these relation-

ships, crosstabulations and derived statistics were obtained using the

Statistical Package for the Social Sciences (Nie, Hull, Jenkins, Steinbrenner

& Bent, 1975'). The measure of association used was Tau (Tau "c" in the

programme). It is a measure of ordinal correlation with correction for ties,

appropriate when the form of the association may not be linear. It may

be interpreted as a rank correlation value.

There were no sex differences in the proportion who were incontinent

(Chi Square = 0.16r d.f. = I, p > .50). However, incontinence was significantlv

related to age and retardation level. Incontinence was progressively less

likely as age increased (see Table 2.3). The majority of the incontinent

(60.5%) were under 20 years of age. The value of Tau was -.33 (p < .01).

The relationship of incontinence with retardation level was even more marked

than with ager with 84.3 percent of the incontinent among the severely and

profoundly retarded groups (see Table 2.4). The value of Tau was .5g (p <

.01).



Age Group
(in years)

Number
Incontinent

Percentage of
Ascertained eases

-10
11-20
2I-30
3r-4 0

4 I-50
5r-60
60-
Not ascertained

70
l-26

73
t7
23
l_3

2

2

81.4
58 .3
6r. 3

34 .0
39 .0
29.5
12.5

TotaI 326

37,

TABLE 2.3. Frequency of iincontinence within each age group.

TABLE 2.4. Frequency of incontinence within each level of
retardation.

Level of
Retardation

Number
Incontinent

Percentage of
Ascertained Cases

MiId
Moderate
Severe
Profound
Not Aseertained

r0
40

133
135

I

r4.1
28.4
58.8
89.4

Total 326

It is possible that the younger residents were also the most retarded

in the population, and that this confounded the relationship of both age and

retardation level with incontinence. Therefore, a further analysis was made

of incontinence in relation to age, while controlling for retardation level,

and in relation to retardation level with age controlled. The negative

relationship with age remained within each level of retardation as follows:

for profoundly retarded, Tau = -.I9 (P < .01)i for severely retarded, Tau

= -.4410 < .01); for moderately retardedr Tau = -'32 (P < 'Ol); and for mildly

retarded, Tau = -.07 (N.S.). It may be noted that the number of mitcty retarded
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was too smallr Siven their low incontinence rate, to allow any clear test

of the age relationship within that retardation category. The relationship

with retardation level was analysed separately for the younger (up to 20

years) and the older residents (21 years or more). Incontinence was

significantly related to retardation level in bott¡ age groups, with Tau values

of. .63 and .56 (p . .01) respectively.

These relationships are shown clearly in Figure 2.1. The majority of

the profoundly retarded remained incontinent well into the adult years, and

the majority of severely retarded dicl not achieve continence until early

adultt¡ood. In contrastr most of the moderately and mildly retarded became

continent during childhood or adolescence. The figure also shows several

increases in the incontinence rate among the adult residents which require

some explanation.
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FIGURE 2.1. The relationship of incontinence with
age and retardation level.
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Medical assessments were carried out for residents under 2l years of

age. There were 303 residents in this group. Five were absent from the

Centre during the medical assessments, leaving 298 cases. A sizeable

proportion of this group (108 or 36.2%, were found to suffer from organic

conditions considered likely to interfere with the achievement of continence.

The existence of such conditions was highly predictive of incontinence.

Table 2.5 shows that 95.4 percent of those with demonstrable organic conditions

were also incontinent, compared with 46.8 percent of those who had no such

conditions (Chi Square = 68.66¡ d.f. = l, p < .01).

TABLE 2.5.

Apart from establishing that organic conditions were indeed associated

with incontinence, this finding raises a question concerning the interpretation

of the findings related to age and retardation level. It may be that the

higher incidence of incontinence among the younger and more retarded

residents simply reflects a higher incidence of organic conditions in these

groups. To determine this point, further analyses were undertaken of the

relationship of incontinence with age áhd retardation level for those cases

without associated organic conditions. These analyses could only be done,

Frequency of incontinence among residents under
2I years of age with and without organic conditions'

Number
Incontinent

Percentage of
Ascertained Cases

Organíc conditions
No organic conditíons
Not ascertained

r03
89

4

95,4
46 .8

TotaI 196
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of course, for cases under 2l years of age for whom organic conditions

had been ascertained.

Table 2.6 shows that organic conditions were evenly distributed among

the younger and older residents (Tau = .03, N.S.), but occurred more frequently

at the lower levels of retardation (Tau - ,58, p < .01)r with 78.6 percent

occurring in the profoundly retarded category, For those cases without

organic conditions, incontinence was still negatively associated with age,

as shown in Table 2.7, despite the restriction to cases under 2l years of

age (Tau - -.26, P < .01). Similarly, the relationship between incontinence

and retardation level for only those cases without organic conditions remained

significant (Tau = .61, p < .01).

TABLE 2.6. The distribution of organic conditions likely to
interfere with the achievement of continence by
age group and retardaÈion level in residents under
2L iears of age.

F requency Percentage
with Organic
Conditions

Age Group
(in years)

-10
1I-20
Not ascertained

86
2l-2

5

39.5
35.4

Retardation
Level

MiId
Moderate
Severe
Profound
Not ascertained

36
73

113
70
11

2.8
11.0
34. s
78.6

Total 303
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TABLE 2.7. The reratíonship of incontinence with age and retardation
level among residents under 2I years of age with no
demonstrable organic conditions rlkery to interfere with
the achievement of continence.

2.4. DISCUSSION

The overall prevalence of incontinence in this survey (54.6%, was much

the same as the prevalence for new admissions to Pacific State Hospital

during 1948-1952 (52%) (Tarjan 9I-3!., 196l). A much tower figure was

reported in the National Survey in England (30%) (Department of Health and

Social Security, 1972'). The marked disparity in these figures is probably

partly due to different resident characteristics in the different institutions.

Calculations from the raw data reported in the National Survey show that

only l7 percent of patients in British hospitals were under 20 years of age,

whereas 83 percent of the Tarjan gæ1. sample were under 18 years and 50 per-

cent of the Strathmont Centre residents were under 2l years of age. Moreover,

the proportion of mildly retarded residents in the three surveys differed.

The mildly retarded accounted Lor 32 percent of the British patients, 36 percent

of the Pacific State Hospital sample, but only l2 percent of the Strathmont

Frequency Percentage
Incontinent

Age Group
(in years)

-r0
11-20
Not ascertained

52
L37

6

7L.2
28.8

Retardation
LeveI

Mild
Moderate
Severe
Profound
Not ascertained

35
65
74
t5

6

8.6
29.2
68.9

r00. 0

TotaI I95
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residents. Most surveys, including the one rePorted here, have found that

incontinence is negatively correlated with age and is more prevalent among

the lower levels of retardation. Therefore, the higher rate of incontinence

at Strathmont Centre and Pacific State Hospital probably reflected the

larger number of-both children and very retarded children in the two

institutions. Other environmental and methodological differences may also

have influenced the incontinence rates in the three studies. However, it

is not possible to assess the contribution of these factors. Nevertheless,

it is interesting to note that, despite these possible differences, the prevalence

figures from both the Pacific State Hospital sample and Strathmont Centre

were very close.

The relationship of incontinence with factors such as sexr age and

retardation level has been considered by several investigators, and this study

confirms their findings. There aPPears to be no relationship with sex.

Rather, incontinence is equally dis'tributed among males and females (Tarjan,

Dingman & Miller, L960i Tarj;:n et al., t96l). This is contrary to the findings

in relationship to non-handicapped children, among whom more boys are

represented in prevalence figures for incontinence than girls (Schaefer,

I979i Werry, L973). However, all surveys of retarded persons which have

considered incontinence have found that it decreases significantly as age

and I.Q. increase. Moreover, the Strathmont figures indicate that the decrease

with age occurs at all levels of retardation and that the association of

incontinence with retardation level remains throughout the life span. About

60 percent of the moderately, severely and profoundly retarded in the

Strathmon t sample, as well as in the group studied by Tarjan 9131., were

incontine rt. Again, the English figure was much lower (39%). This difference

is probab ly due to the much higher percentage of adults in the English sample.
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It is not possible to compare the actual incontinence figures at different

ages as the age groupings were different in each study.

A detailed examination of the results from the Strathmont study

suggests that other factors are also involved. Figure 2.1 shows several

upturns irr the reducing incontinence rate with age. These occurred among

the 20 to 30 year old mildly and moderately retardedr the 40 to 50 year

old severe to mild groups, and the 50 to 60 year old profoundly retarded

residents. These trends may reflect variations in admission rates which

were not considered in this survey. However, other studies have

investigated factors which lead to institutional admission at different ages.

They have found that those admitted as children generally show severe

degrees of retardation, and are highly likely to be incontinent (Tarjan et

eI., t96l). Those who are less retarded are more often admitted in

adolescence or early adulthood for a number of reasons, incontinence being

one (Bayley, 1973), This may explain the upturn in incontinence among

the 20 to 30 year old, mildly and moderately retarded groups shown in

Figure 2.1. For older adults, incontinence becomes a major factor

determining admission (Bayley, 1973'), Admissions for this reason may account

for the peak in incontinence among the 40 to 60 year old severely and

profoundly retarded residents.

One factor which was investigated in this study was the likelihood of

organic involvement. Various chronic diseases and physical or neurological

dysfunctions are more prevalent among the retarded than in the general

population (McCoull, I97l\ and may have a considerable influence on the

ability of an individual to control his or her own toileting. Little attention

has been given to this factor in the literature on incontinence and toileting in

the retarded, although Eyman gl-gl. lJ97ù noted that 60 percent of incontinent
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residents in their sample who did not improve in toileting ability over a

three year period had types of retardatiorr associated with somatic

pathologies. Therefore, data were collected during this survey on the

existence of chronic conditions which were considered likely to interfere

with the achievement of continence. Since these data were only available

for residents under 2l years of age discussion of this factor will be limited

to that age group.

The only other study of incontinence which considered organic

involvement was done by l,ohman, Eyman and Lask (1967'). Although they

did not directly attempt to relate organic conditions with incontinence,

their data suggested that such factors could contribute significantly to

the prevalence figures. The findings at S:trathmont Centre confirm this.

More than a third of this group suffered from one or more of the

conditions included on the medical form. Moreover, these organic conditions

together were highly associated with incontinence, since all but five cases

with organic involvement were also inco¡rtinent. Although the existence

of such conditions does not necessarily indicate that improvement in bladder

or bowel control cannot occur, it does suggest that in a significant

proportion of young institutionalized retarded persons toilet training nray

not be the most effective or the only way of handling incontinence. In

some instances, training would be totally inappropriate. For example,

a number of individuals who could not walk across a room alone were frail,

and required constant nursing care. In other cases with spina bidifa, the

medical opinion was that the spinal cord dysfunction made voluntary control

of bladder and bowel functions impossible. For thjs reason, urinary bypass

surgery is common among children with spina bifida in South Australia, and

several of the Strathmont residents had undergone this operation.
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The extent to which acquisition of voluntary control may be possible

when incontinence in the retarded involves organic pathology has not been

tested, although there are isolated reports of improvement with training.

Butler (1976a) made consiclerable modifications to the toilet training

programme designed by Foxx and Azrin (1973b, in order to adapt the

procedures to the particular difficulties experienced by a child with spina

bifida. Training with these procedures enabled the child to develop partial

control over his bladder, and take responsibility for cleaning up after bowel

accidents. Different modifications were introduced to adapt the same

programme for a profoundly retarded blind boy with considerable success

(Song, Song & Grant, 1976). These two cases suggest that the acquisition

of some voluntary control is possible, despite the existence of organic

involvement, when those conditions are taken into account in the desiglr of

training procedures. In other instances, training may be effective after

other measures have alleviated the effects of the conditions For example,

dietary control or drug treatment may relieve chronic diarrhoea, while

motor training and physiotherapy may bring about walking and hand use,

after which toilet training may be feasible. The data collected during

this survey do not permit any conclusions as to whether incontinence with

associated organic conditions will respond to training. However, the results

do indicate that the size of the group with organic involvement warrants

further research into procedures specifically designed to improve voluntary

bladder and bowel control in persons with these conditions. Such procedures

may involve a combination of approaches rather than the purely behavioural

approach employed in most toilet training.

The majority of the profoundly retarded and a third of the severely

retarded suffered from organic conditions likely to interfere with the
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achievement of continence, compared with very few of the mildly and

moderately retarded. This suggests that organic pathology rather than

general learning difficulties may account for the higher Prevalence of

incontinence in the former SrouPs. However, when those suffering from

organic conditions were excluded from the analysis, the relationship of

incontinence with age and retardation level was still significant.

Several possible explanations for these findings come to mind. One

possibility is that all incontinence in the retarded has an organic basis,

but that some conditions were not accounted for during the medical

assessment. This would account for the increased frequency of incontinence

as the severity of retardation increased, since the distribution of those

organic conditions which were observed followed this pattern. However,

the organic theory does not account for the reduction in incontinence with

age in the undiagnosed cases. lVhere organic conditions were diagnosed,

incontinence was spread evenly among the age Sroups' whereas in the

groups with no diagnosed conditions the reduction with age was quite

marked.

An alternative explanation, which accounts for the relationship of

incontinence to both age and retardation level, argues that maturation is

delayed in retarded persons, with the greatest delay occurring among the

most retarded,individuals. Maturation is rran orderly destined process of

growth and elaboration of structures and functions within the central

nervous system .... . . which cannot be accelerated by environmental

influences; lalthough] it can be delayed by injury to or defective

development of the brain'r (MacKeith, Meadow & Turner, I973, p. 9).

Delayed maturation of the necessary mechanisms has been postulated by

some authors as the reason for the absence of bladder control after the

lft''
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age of five in non-handicapped children (Bakwin & Bakwin, 1972¡

Illingworth, 1968). It could be argued that increasing retardation involves

increasingly delayed maturation, thus resulting in the higher prevalence

of incontinence found among the retarded and the lower levels of

retardation. This theory would account for the decrease in incontinence

with both age and IQ. However, it cannot explain the existence of some

continent cases at all levels of retardation within each age group.

MacKeith and his colleagues argue against the maturation 'theory in

relation to non-handicapped children on two grounds. First, there is no

way of finding out whether maturation of the necessary central nervous

system mechanisms has failed to occur. If continence has been achieved,

then the mechanisms must have matured, but failure to achieve control

cannot necessarily be taken to indicate that maturation is not complete.

Second, most children with urinary incontinence have some periods of

dryness, which may be regarded as evidence that the mechanisms required

for voluntary control are present (Miller, Court, Walton & Knox, 1960).

The impression gained during the interviews at Strathmont Centre was that

most of the incontinent retarded without organic conditions also showed

some signs of control, as indicated by long periods between voidings, or

frequent instances of voiding in the toilet when they were taken. However,

the possible contribution of delayed maturation in some cases cannot be

ruled out, as MacKeith and his colleagues point out, although how this

hypothesis could be tested is not clear.

This leaves the hypothesis that incontinence in the retarded who show

no sign of organic involvement is due to a reduced capacity to learn from

ordinary experience. It may be argued that the greater the retardation,

the more ineffecient this learning will be, hence the greater prevalence
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of incontinence with increasing degrees of retardation. A reduced capacity

to learn may also be compounded in institutions, as demonstrated by a

number of investigators (Bayley, Rhodes & Gooch, 1966; Elliot óc MacKay,

l97Ii Lyle, 1960; Mitchell, 195Ð. However, even the most retarded

in institutions can acquire the necessary controls in time, as evidenced by

the marked decrease in incontinence with age in a number of institutional

samples. Nevertheless, some individuals do not develop this control. It

may be that, among those with similar degrees of retardation, the

likelihood of becoming continent depends on the types of learning

environments experienced rather than on characteristics residing in the

individual. If this theory is correct, the slow rate of change produced by

the inefficient learning routines which underly the observed age trends

may be accelerated by training. However, training would have to

restructure the environment in ways which will compensate for reduced

learning capacities.

The prevalence figures provided by this and other institutional studies

must be regarded as specific to institutional populations and cannot be

considered as representative of the retarded population in general The

majority of retarded persons live in the community (Kushlick & Blunden,

1974r, and it is known that they have a much lower rate of incontinence

than those in institutions (Bayley, 1973¡ Wing, L97L¡ Wing & Hayhurst,

197Ð. Nevertheless, the same trends with age and retardation level have

been found to occur among.both groups (Bayley, 197\ Kushlick, 1974r.

Therefore, the reasons for incontinence and the procedures which rvill

reduce it are probably much the same whether or not the individual has

been institutionalized.

A number of conclusions can be drawn from the results of this study.
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Incontinence is a problem which affects a large proportion of retarded

persons in institutions, and Strathnront Centre was found to be no exception,

The size of the problem for any one institution depends on the characteristics

of its population. Thus, incontinence is more prevalent among younger age

groups and among those with greater degrees of retardation. Measures

which effectively reduce incontinence in these groups would therefore

considerably alter the problems which institutions face.

Organic conditions accounted for over half of the incontinence in

the under 2l year olds at the time of this study. Additional data are

necessary to establish the contribution of organic factors among adults.

This finding has implications for the kinds of measures which may be

effective in reducing the problem, and suggests that a number of approaches

may be necessary. It can reasonably be suggested thatr among those with

no apparent organic involvement, incontinence is the result of inefficient

learning. The solution in these cases is most likely to come from training

procedures aimed at establishing bladder and bowel control. It is this type

of incontinence which is the subject of the following chapters.
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CHAPTER 3.

TOILET TRAINING AND THE ACOUISITION OF

BLADDER AND BOWEL CONTROL

3.1. INTRODUCTION

This chapter is concerned with the procedures which have been used

to bring about voluntary bladder and bowel control in incontinent persons

when there is no apparent underlying organic pathology. This type of

incontinence occurs mainly among non-handicapped children and retarded

persons. Therefore these will be the two groups on which the discussion

will centre.

A number of different approaches to treatment have been described

in the literature. Each is based on a particular conception of the nature

and cause of incontinence. Theorists with a medical background generally

emphasize physiological causes, such as inefficient or immature neurological

functioning, disturbed muscular action in the urinary tract or bowel, or

undetected malformations or infections (caldwell, 1975; Schaefer, Ig79;

Shuttleworth, I97Q; Werry, 1973r. . Treatments arising from physiological

theories often involve the use of drugs which act either directly on the

urinary tract or lower intestine or on the central nervous system. Psycho-

dynamic theories see incontinence as a symptom of underlying emotional

disturbance. They advocate psychotherapy directed at the emotional

problems rather than direct treatment of the incontinence (Anthony, 1957;

McTaggart ðt Scott, 1959; Pinkerton, 1958; Richmond, Eddy & Garrardr

1954; sperling, 1965; woodmansey, 1967), Behavioural theories emphasize

faulty learning which may occur for a number of reasons. Possible reasons

include anomalies of neural development, the absence of environmental

conditions necessary for the acquisition of voluntary control, low levels of
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conditionability, and the presence of environmental conditions which interfere

with learning (Lovibond ðr Coote, 1970r,

The view tlrat faulty learning underlies most incontinence has been the

one most commonly advocated in the literature over the past two decades,

and has led to treatment approaches based on the principles of ccnditioning,

especially in relation to the retarded. Incontinence occurs in several forms.

It can occur during sleep or during the waking state, and it can involve

either urinary or faecal incontinence. Non-handicapped children often

suffer from only one of these forrns of incontinence, with urinary incontinence

during sleep being the most common. Retarded persons frequently suffer

from all forms of incontinence. Horvever, day time wetting and soiling in

the retarded has attracted most attention. The most common approach to

the treatment of day time incontinence in both non-handicapped children

and retarded children and adults has been the provision of toilet training

based on conditioning principles. These are the procedures which will be

examined in this chapter.

3,2. THE DEVELOPMENT OF CONTINENCE

' An analysis of how continence is achieved requires an understanding

of the mechanisms involved irr the voiding of urine (micturition), the voiding

of faeces (defecation) and tl-re inhibiting of these processes. A brief outline

of these mechanisms follows.

Urine is formed ir¡ the kicineys and discharged continuously into the

bladder through two small ducts known as tlre ureters. A small membrane

at the moutt¡ of each ureter where it enters the bladder serves to prevent

a backflow of urine during bladder contractions. The bladder is a collapsable

storage bag surrounded by smooth muscles, known collectively as the detrusor.
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These muscles are extremely elastic and the bladder can exPand from a

volume of as little as I millilitre to almost I litre. During filling, the

tone of the detrusor is repeatedly adjusted to permit large increases in

volume with little increase in internal pressure. The volume of a normal

adult bladder can be increased to approximately 300 millilitres before an

increase in bladder pressure becomes apparent. Further distention of the

bladder brings about rhythmic contractions of the destrusor.

The amount and rate of urine discharge from the kidneys into the

bladder depends upon such factors as the amount of fluids and solids consumed,

temperature and humidity, the amount of exercise, the health of the individual

and emotional stress. With rapid filling of the bladder, Pressure builds up

quickly and the urge to urinate is quite strong. When the bladder fills

slowly a considerable amount of pressure can be tolerated (Schaefer, 1979r.

Urine leaves the bladder through a tube known as the urethra. The

upper part of the urethra is composed of smooth muscle which is continuous

with the base of the detrusor. This is known as the internal sphincter and

is arranged so that, when the detrusor contracts, it relaxes. Contraction

of the internal sphincter automatically follows relaxation of tlte detrusor.

This provides a resting tonus sufficient to prevent urine leakage until

relaxation occurs again in response to detrusor contractions (Tanagho, 1975).

Thus internal sphincter action cannot occur independently of detrusor

relaxation and contraction (Denny-Brown & Robertson, 1933). However,

it is only after detrusor contractions are well under way that sphincter

relaxation occurs (Doyle, 1975r.

The distat portion of the urethra is known as the external sphincter,

and is associated with the voluntary muscles of the pelvic floor. Although

able to be controlled voluntarily, this group of muscles tends to relax in
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response to bladder pressure and the flow of urine into the urethra. Once

both sphincters are relaxed, micturition occurs. A continued flow of urine

through the urethra serves to stimulate further contractions in the detrusor.

The micturition process thus involves a series of simple reflexes controlled

from centres in the hind-brain and the sacral region of the spinal cord

(Lovibond, 1964).

The way in which these processes are brought under voluntary control

is not fully understood (Doyle, 1975r, It is known that several centres in

the cerebral cortex are related to micturition, but how they relate to the

reflex pathways and the urinary tract itself has not been described (Kuru,

1965). Nevertheless, most people learn to both inhibit urination beyond the

point of the first sensations of urgency and bring about urination voluntarily

at low bladder volumes. Inhibition of urination is achieved by voluntarily

contracting the muscle group known as the levator anl These are sited

in the perineum which runs under the trunk between the legs. This action

elevates the bladder neck so that urine in the urethra empties back into the

bladder and closure of the internal sphincter occurs (Muellner, 1958; Vincent,

1959). It is likely that detrusor contractions cease as a result of this

manoeuver, and the urge to void therefore wanes. The ability to exert

inhibitory control probably assists the increase in bladder capacity and the

lengthening time between urinations which occur during early childhood

(Gershenfeld, 1943).

The mechanisms employed to voluntarily induce urination appear to

involve the co-ordination of several muscle groups. The evidence of

Muellner (19581 1960a, 1960b) and Vincent (1964) suggests that the thoracic

diaphragm is held steady while the lower abdominal muscles are contracted.

This brings Pressure to bear on the bladder and inducc-s the detrusor to
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contract. At the same time the perineal muscles are relaxed, thus allowing

the bladder neck to descend. This causes the internal sphincter to open and

stimulates the necessary reflexes so that micturition occurs.

Bowel control similarly aPPears to involve interaction between

voluntary and reflex action, although the mechanisms involved have not

elicited as much interest among behaviourists. This is understandable as

soiling is relatively rare compared with enuresis. However, the process of

defecation has been described by some authors (Schuster, 1968).

The food mass passes from the stomach into the small intestine.

It takes three and half to five hours to move through this section of the

digestive tract. Digestion is almost complete by the time the mass passes

into the large intestine or colon. The mass is in a semi-liquid state at

this stage. Both liquid and some undigested nutrients are absorbed by the

colon, leaving the waste or faecal mass to continue through to the rectum.

Movement through the digestive tract is accomplished by wavelike motions

in the walls known as peristaltic contractions. These contractions occur

relatively infrequently in the large intestine. Their occurrence is partly

dependent on nervous pathways and partly stimulated by a hormone secreted

from the stomach (Young, 1973r.

The ingestion of food or liquid stimulates a peristaltic rrrushrr, forcing

the contents of the colon towards the rectum. This is known as the Sastro-

colic reflex. The intake of food or liquid also stimulates increased activity

in tkre rectum, thus forcing the faecal mass towards the outlet. This is

known as the gastro-ileal reflex (Young, 1973). Distention of the rectum

by inconring faeces leads to reflex relaxation of the internal sphincter at

its outlet. Faeces is finally passed by way of the external sphincter, which

appears tg be associated with the voluntary muscles of the pelvic floor in
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much the same way as the distal portion of the urethra. The external

sphincter tends to contract as relaxation of the internal sphincter occurs

(Engel, Nikoonranesh & SchusTer, 1974), resulting in cessation of colonic

and rectal activity. As faeces passes through the internal sphincter, the

muscles involved in the external sphincter relax, allowing the faeces to

finally pass out of the body.

Information about the voluntary control of these processes is not

readily available. However, it has been suggested that it involves the

same muscle groups used in bladder control (Muellner, 1960b). The urge

to defecate, which is felt when additional faecal material arrives in the

rectum, can be resisted. The way in which this is achieved has not been

described. It is likely that voluntary contraction of the pelvic floor is

involved. When defecation is inhibited, reverse peristalsis causes the faecal

mass to move back into the lower colon (Schaefer, L979).

Alternatively, defecation can be voluntarily assisted by steadying the

thoracic diaphragm and directing voluntary contraction of the abdominal

muscles towards the rectum (Muellner, 1960b). Presumably voluntary

relaxation of the pelvic floor and external sphincter also assists.

The available evidence suggests that voluntary bladder and bowel

control is a complex skill, gradually acquired in the early years of life,

and involving neurological and physiological maturation (Muellner, 1960a,

1960b; Yates, 1970). As such, its acquisition takes some time with

occasional failures during acquisition, but with an increasing success rate

as the child becomes older. In addition, there are individual differences in

the time taken to achieve final control. The various skills involved in

bladder control appear to be acquired in an orderly sequence (Muellner,

1960a,1960b), and Yates (1970) suggests that the process is sinrilar for
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bowel control. No analyses of this process in relation to bowel control could

be found. However, Muellner describes the develoPment of t¡Iadder control

in the following waY.

l. Infants begin life with reflex voiding of bladder and bowel, These

reflexes are triggered by the filling of the bladder or bowel, which then sets

off rhythmical contractions and spontaneous voiding. Bladder and bowel

capacity is small so that spontaneous voiding is frequent during the first few

months of life.

2. As a result of the maturation of the Parasympathetic nervous

system most children learn to perceive stimulation from increasing bladder

tension between one and two years of age. At this stage many children

show behavioural signs of approaching voiding. With this awareness, the

ability is acquired to "holdrt urine for a brief time after the sensation of a

full bladder is perceived, and bladder capacity is virtually doubled (see

Table 3.1). once this stage is reached children can learn to resist the

urge to void long enough to get to the toilet. People who suffer from

delayed maturation or deficient nervous system functioning may not develop

this ability to perceive bladder tension, and this will interfere with the

acquisition of bladder control'

3. By three years of age most children have learned to hold urine

for a considerable time when the bladder is full. This requires the

voluntary tensing of the perineal muscles, which raises the bladder neck,

and tightens the internal sphincter (Muellner, 1958; Vincent, 1959, 1960,

1g64, 1966). This further increases bladder capacity so that there is a

marked drop in frequency of voiding and a greater quantity voided at each

elimination (see Table 3.1).
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TABLE 3.1. Freguency and quantity of urinary voiding
distributed by age (Gershenfeld, 1943).

4. Between three and four years of age the ability to voluntarily

start the urine flow from a full bladder is acquired. Before this stage,

ttre child cannot always start the flow at will but must wait until attention

is taken by other things, when the perineal muscles will automatically relax

and reflex voiding will occur. This incomplete voluntary control is clearly

seen when a child is taken to ttre toilet, does not void, goes back to play,

and inrmediately wets.

5. Voluntarily starting the stream from a full bladder requires

combined pushing down of the thoracic diaphragm and tightening of the

abdontinal muscles. Once a child acquires this ability (usually soon after

four years of age), he or she will invariably be able to void within seconds

of sitting on the toilet, after resisting the urge to void long enough to get

to the toilet. By this stage most children can also stop the urinary stream

at will, and the bladder capacity is double what it was at the age of two

years. As a result of ttrese two new skills the occasional wet pantsr which

Age Mean Daily
Frequency

Quantity
(c.c')

Under 3 months
3-6 months
6-12 months
1-2 years
2-6 years
6-8 years
8-11 years
11-13 years
AduIts

13.5
20.0
16.0
L2.0
9,7
7.4
7.r
7.9
7.0

29.6
29.6
44 .4
59.2
88. 8

148. 0

207.2
222.0
L92.4
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most toilet trained toddlers experience, no longer occur, and most children

can control their urine during the night.

6. By six years of age most children have learned to voluntanily

start the urinary stream from a less than full bladder. To do this they

must co-ordinate the relaxation of the perineal muscles rvith the use of the

thoracic diaphragm and abdominal muscles. This new skill allows children

to go to the toilet at almost any time and void, no matter how small an

amount has accumulated in the bladder. By this stage children have again

almost doubled their bladder capacity so that they should have no trouble

holding urine during sleep. This is aided by the universal practice of

inhibiting voiding for longer periods so that other activities are not

interrupted (see Table 3.1).

It is likely that many retarded people who do learn to toilet themselves,

with or without operant training programs, have acquired most of the voluntary

controls over bladder and bowel functions, without the aid of special training,

in the same way that most non-retarded people do.

).3. THE NATURE OF TOILETING

The development of continence has been regarded by a nuntber of

authors as a largely spontaneous process resulting from maturation (McGraw,

1940¡ Muellner, 1960a, 1960b) which is only minimally influenced by the type

of training received during early childhood (Klackenberg, 1955). However,

when we consider the set of skills which must be acquired, it becomes

apparent that a considerable amount of learning is involved. Moreover, the

number of persons who fail to achieve complete mastery in the absence of

organic pathology suggests that acquisition is a complex process. This
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complexity becomes apparent when the skills involved are analysed.

The skills involved in bladder and bowel control have already been

described However, continence involves a number of additional skills.

The individual must be able to locate and approach the toilet, manipulate

clothing, direct voiding into the toilet, and recognize when voiding has

finished. These skills, together with those involved in bladder and bowel

control, make up the complex behaviour known as toileting.

Mastery of toileting requires the acquisition of a number of fine

discriminations and responses which must be performed in a fixed sequence

of chain. This sequence is rePresented in Figure 3.1 as an operant chain

of responses linked by discriminative stimuli which also act as reinforcers

fc¡r the responses precedirrg them. However, this conception of toileting

is complicated by the fact that so'me elements in the sequence are not

readily observable. Fôr example, contraction and relaxation of tt¡e perineal

muscles to inhibit or bring about voiding cannot be observed, although they

can sometimes be inferred from the presence or absence of voiding. In

addition, discrimination of bladder or bowel pressure carinot be detected

except indir:ectly through verbal reports. A further complication arises

from the reflexive nature of uncontrollgd voiciing. The process of bringing

voiding under voluntary control inserts a number of voluntary resPonses

between the initial eliciting stimuli of bladder or bowel distention and the

reflex voiding response. It also imposes environmental control over the

reflexes themselves so that they can be delayed or induced at will

(Muellner, 1960a, 1960b). Because of the initial reflexive nature of voiding

it is possible that classical conditioning is at least partly involved in the

development of bladder and bowel control.
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A thorough analysis of the processes involved in the acquisition of

toileting skills is yet to be done. In the meantime behavioural approaches

to toilet training have been primarily based on an oPerant model. These

will be reviewed in the following sections

3.4. OP T TECHNI UES IN TOILET TRAINING

Since 1960 there have been over 80 published paPers describing the

use of operant principles to establish toileting, and most of this work has

been with normal and autistic children or retarded children and adults.

While many reports are of individual or group case studies and many used

relatively simple procedures, there has been a significant trend towards

more complex and systematic programmes, especially for the retarded.

Several reviews of toilet training studies with the retarded a.lready exist

(Osarchuk, L973i Rentfrow & Rentfrow, 1969; Watson, 1967\ but there

has been little cross-fertilization of ideas between those working with the

retarded and those working with non-handicapped children. The dilference

between these two groups in relation to toilet training can be seen in terms

of the nurnber of component skills which require systematic training, and

this approach will be the major emphasis in this chapter.

Many studies have treatqd toileting as a single unit ratl-rer than as a

complex skill. However, an examination of the behaviour changes involved

suggests that successful subjects were usually already able to perform most

of the toileting chain and only lacked one or two essential elements. This

has been the case when constipation or soiling was the presenting problem.

Therefore, the following discussion first examines the treatment approaches

dealing with toileting responses which are suscePtible as a unit to

behavioural control, and then follows with an analysis of toileting where

many or all of the skill components require trainlng.
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3.4.1. Toiletins as a unitarv resDonse

Three case studies report successful applications of positive

reinforcement to induce toilet defecations in three-year-old constipated

children who had developed the habit of withholding faeces as an avoidance

response after experiencing pain during bowel movements (Lal & Lindsley,

l96Si Peterson ðr London, L964i Tomlinson, 1970). All three children

presumably had adequate bladder control. Suppositories, laxatives or quasi-

hypni;tic suggestion provided discriminative stimuli, additional to those

already resulting from bowel distention, to elicit the first defecation

responses. Although reinforcement contingent on toilet defecation continued

for some time, daily defecation in the toilet was established virtually from

the first reinforcement. The first two studies reported that this was

maintained for eight months or more after treatment was discontinued.

Tomlinson (1970') adds some validity to the suggestion that reinforcement

was one factor controlling defecation in these studies. A reversal condition

was accidentally introduced during the fourteenth week of treatment and

the operant level of voluntary defecation dropped to the baseline rate.

With the reintroduction of reinforcementrvoluntary defecation was reinstated.

Each of these children was required to attach a chain of toileting

behaviours, which was already established in the presence of bladder stimuli,

to the discriminative stimuli arising from bowel distention. Bowel tension

was already clearly perceived by the children as a signal to tighten the

sphincters and prevent defecation. Consequently all the elements and

links in the chain were well established and presumably maintained by natural

contingencies. The programmed reinforcer merely cemented the last

connection, while allowing the avoidance response to decay, hence the

speed of acquisition.
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Soiling or encoPresis presents a more complicated picture. It can be

of several different types, which may determine ttre training procedures

which are most effective. Some children simply have not developed voluntary

control. Several reasons have been given for this type of soiling,including

failure to incorporate the socially required toileting behaviours into the

sequence of bowel control (Pedrini & Pedrini, I97I), active avoidance of

the toilet (Keehn, 1965i Neale, L963)) or sphincter impairment (Engel,

Nikoomanesh & Schuster, 1974; Kohlenberg, 19731. Soiling can also be

associated with retention of faeces so that, on physical examination, the

colon is found to be enlarged and inactive and the anal sphirrcter open.

This type is referred to as psychogenic megacolon in the literature, and

irrvolves loss of rectal sensation with soiling as a result of faecal overflow

(Anthony, 1957¡ Coekin & Gairdner, 1960; Woodmansey, 1967)'

Four studies successfully dealt with older constipated children who

had reached ttre stage where soiling was occurring as well. Presumably,

the task of establishing appropriate toileting in these cases was complicated

by both the suppression of bowel and sphincter reflexes, and the need to

extinguish avoidance responses assocrated with defecation. In additiont

many of the children no longer recognized the occurrence of bowel distention.

Ashkenazi Og75), Neale (1963') and Young (1973) all described children

who either had experienced severe punishment for soiling as well as coercive

toileting, or pain during defecation, or both. Besides providing positive

reinforcement for toilet defecatic,n, these authors introduced a number of

procedures to reinstate reflex voiding and rectal sensations as discriminative

stinruli for toileting. Faecal softeners or suppositories were used to reduce

pain and bring the stimuli from rectal distension into awareness, and toileting

was required at times when reflex bowel contractions were most likely,
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usually after a meal. In addition, Ashkenaz| (I975) instructed parents

first to shape toilet sitting in children who avoided the toilet by rewarding

successively nearer approaches and longer times on the toilet. Additional

rewards were provided at bed time contingent on clean Pants during the day.

Ferinden and Van Handel (tglO) treated a similar case with counselling in

combination with aversive conditions at school to establish toileting as an

avoidance response.

Success was not as immediate in these four studies as in the three

cases of constipation. Treatment time ranged from three weeks to over

two years, with a few children failing to respond to treatmerrt at all.

Aversive conditioning did not appear to produce results which were different

from those in the studies using shaping and positive reinforcement in

combination with the maximizing of discriminative stimuli. However, none

of these studies included experimental controls to evaluate the procedures

used, and only Neale provided continuous quantitative behaviour mea.sures.

Although it is possible that long term constipation and soiling may not respond

as quickly as constipation alone to operant procedures, there are both

practical and theoretical reasons for controlled studies which examine in

more detail the process of bringing disturbed reflexes under voluntary control

and the procedures which are most effective.

Two excellent studies have directly trained sphincter resPonses (Engel,

Nikoomanesh & Schuster, !974; Kohlenberg, 1973\. Engel gJ-e!. Q974)

treated six adults and a six-year-otd child who soiled. The adults had no

history of constipation, while the child was not only constipated but had

also required an ileostomy for urinary incontinence resulting from a neurogenic

bladder. Physical examination showed that all subjects had diminished or

entirely absent external sphincter responses. Kohlenberg (I9731 treated
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a thirteen-year-old boy who had previously been unsuccessfully surgically

treated for Hirschprungs disease, a congenitally dilated colon, and was

being considered for a colostomy at the time of the study. This child

also had inadequate sphincter tone.

Although the procedures for measurement and treatment differed in

the two studies, both provided continuous measurement of sphincter responses

by ingenious pressure devices inserted across the sphincter. These were

attached to visible scales which recorded momentary changes in sphincter

pressure. Engel {ê. (1974) inflated a rectal balloon to simulate distention

by faeces while subjects watched the record of their sphincter responses.

They were instructed to try to approximate a predetermined pressure reading

and were rewarded for closer approximations. They were also encouraged

to practice applying sphincter Pressure during the three weeks between

sessions. Once the target response was well established, reinforcement

became intermittent in order to transfer control of the response from

contrived to natural reinforcers. Kohlenberg 4o973) followed a similar

procedure without the eliciting stimulus of rectal distention and without

conscious practice between sessions. Reinforcement in both studies

consisted of praise and direct feedback from the pressure reading, as well

as tangible rewards for the children. In addition, Kohlenberg alternated

reinforcement and extinction conditions which provided powerful evidence

that sphincter responses were in fact under the control of the operant

contingencies.

The trainees in the study of Engel glg. $974) completed training

within four two-hour sessions. Four, including the child, became fully

continent and remained so for follow-up periods of six months to five years.

Incontinence was substantially reduced for a further two adults, and one
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adult withdrew from treatment because of pain from an anal fissure.

Kohlenbergrs subject took longer to reach the target response and soiling

was not completely eradicated one month later, although it was substantially

reduced. However, the rate of acquisition in relation to training time in

both studies is impressive and indicates the value of directly teaching control

over the physiological processes involved in bowel functioning.

Nine papers have reported treatment for encopresis which, fronr the

available information, appeared to result from a failure to insert Rl,21 3 and

4, together with their accompanying çL¡65 (Figure 3.1), between the sensations

of bowel distention and the act of voiding (Chopra, 1973; Edelman, L97I;

Houle, 1974; Keehn, 1965i Marshallr 1966; McDonagh, I97li Pedrini {k

Pedrini, 1971.; Scott, 1977; Wolf, 1965), All children were continent of

urine.

Keehn (1965) and Pedrini and Pedrini (197I) used procedures similar

to those used in the three studies of simple constipation described earlier.

Defecation in the toilet with no soiling was established immediately, followed

by gradually more intermittent reinforcemeRt over a period of two or three

months. Pedrini and Pedrini provided further follow-up evidence of success

over seven months after training. Chopra (I973) followed a similar procedure

with a mitdly retarded boy with much slower results but with similar long-

term success. If we assume that acquisition in retarded children takes

longer than in non-handicapped children under the same conditions, tl-ren

additional shaping procedures or consequences for several components of

toileting should make learning easier and speed up the Process. This was

demonstrated in Wolf's study (1965). A moderately retarded boy was first

rewarded for all toilet defecations. Within two weeks soiling had decreased

markedly and he had begun taking himself to the toilet. Rewards were then
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made contingent only on self-initiated toilet defecations. Soiling immediately

ceased and reward was gradually withdrawn. Final self-control of bowel

functioning was established by giving the boy a pet which was withdrawn

for a day if soiling occurred. The rewards were finally reinstated in

unfamiliar settings to establish generalizatilon across a wide variety of

situations. Marshall (1966) shaped the components of toileting in a hyper-

active autistic boy who was afraid of the toilet Punishment was contingent

on soiling and masturbation in the toilet. Satisfactory results took longer

to achieve than in Wolfrs study but again demonstrate that bowel control

can be established even in difficult subjects with direct teaching of the

toileting components. Even without shapinSr a more complex Programme

produced rapid results for another mildly retarded boy (Scott, 1977),

Multiple reinforcements for both toilet use and clean pants, as well as

punishment for soiling, led to an immediate drop in accidents. Over nine

weeks the reinforcement schedule was thinned, the reward itself was reduced

and finally transferred into the boyts classroom where he continued to toilet

himself.

Edelman (I97ll, Houle (197Ð, and McDonagh (1971), reported much less

dramatic results which may have been due to the less direct relationship

existing between toilet defecation and the consequences provided. Edelman

(I9TI) made aversive consequences contingent on soiling rather than tackling

toilet defecation directly as the behaviour requiring control. It took 24

weeks to reduce the soiling to an acceptable level. Houle (lg7+) also

followed soiling with an aversive event, but provided rewards for each half

day of clean pants. Training continued lor 20 weeks with a gradual

stretching of the reinforcement schedule. By the thirteenth week, soiling

had completely stopped and only three soilings occurred during a four month

,t

t
ùþ.

I
I
Tt
f'
i

I
I

I

I

Ì



69.

follow-up period. McDonagh (r971) had much less control over the

contingencies even though direct reinforcement for toilet defecation, as well

as for clean pants at the end of the day, was the initial procedure used.

Staff did not stop reacting angrily and depriving the subject of outings when

soiling occurred, and their co-operation with the reinforcement programme

was reluctant. As a result, a number of procedural changes were made.

Although soiling decreased markedly, the prograrnme was stopped before the

new behaviour could be firmly established.

A comparison of these nine studies suggests that directly strengthening

toilet defecation in cases of psychogenic megacolon is more effective than

either applying positive consequences which are only indirectly connected to

toilet defecation, or delivering punishment for soiling. However, only

controlled studies which compare the different procedures can establish

whether this is so.

Three further case studies report treatment for soiling in non-

constipated children whose reflex bowel functioning appeared to be disturbed.

Both Gelber and Meyer (1965) and Logan and Garner (1971) used combinations

of punishment for soiling and positive reinforcement for periods of no soiling,

and both achieved lasting behaviour change within three months. In addition,

Gelber and Meyer provided reward for toilet defecation. Their subject began

to avoid punishment by hiding his soiled pants, and retained faeces when

reward was nrade contingent orrly on clean pants. However, once toilet

defecation was established, intermittent reward for clean pants was

successfully used as a means for transferring behavioural control to natural

contingencies. Rickard and Griffin (1969) only rewarded toilet defecation

and did not achieve the immediate reduction in soiling found in other studies

using this procedure. However, their control over the contingencies in the
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camp situation where the study took place may not have been complete.

The child still soiled on his return home, although at a reduced rate.

Although successful acquisition of toilet defecation was achieved in

these three studies, the initial problem, failure to sense rectal fullness, was

not directly attacked. It may be that, in addition to direct contingencies

for toilet defecation, careful physical examination together with procedures

to bring the sensations into awareness as discriminative cues for voiding

could produce more rapid learning and also avoid the problems reported by

Gelber and Meyer (1965).

).4.2. Toilet as a com skill

Many researchers have been concerned with the efficacy of operant

procedures in teaching toileting skills when many or all of the comPonent

behaviours and discriminations required are lacking. Most of this work has

been done with retarded children and adults using the theoretical analysis

by Ellis (1963) as a basis. There have been a number of studies with the

retarded whose procedures cannot be analysed because they do not provide

enough information. However, they generally demonstrate that considerable

improvement in the toileting behaviour of retarded and autistic individuals

can corre from an enthusiastic approach based on operant principles

(Baumeister & Klosowski, 1965; Bigelow & Griffiths, 1972; Colwell, L969i

DeMyer & Ferster, 1962; Gorton & Hollis, 1965; Miron, 1966).

An additional group of studies, again with insufficient information about

the actual procedures, introduced experimental or statistical controls in order

to evaluate the effectiveness of training Programmes for the retarded in

comparison with either no training or with other procedures (Bensberg, Colwell

& Cassel, 1965; Eyman, Silverstein & Mclain, L97 5; Eyman, Tarjan ðr Cassady,

1970; Gray & Kasteler, 1969; Kimbrell, Luckey, Barbuto & Love, 1967;
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Roos & Oliver, 1969). These add some validity to the claims made in the

demonstration reports that training was ttre effective factor in increasing

toileting skills. In addition, Leath and Flournoy (1970) provided further

evidence of long-term maintenance of training effects over three years for

the children in the study by Kimbrell et al. Q967), However, several

programmes which also resulted in significant improvement were not based

on operant principles (Eyman eLal.¡ 1970, 1975r, Moreover, few comparative

studies have controlled for increased attention and stimulationr higher staff

ratios, or heightened motivation among staff. Blackwood's finding (19621

that improvements in toileting were equally achieved in a less crowded setting

with a higher staff ratio suggests further that factors other tltan operant

procedures may be involved.

Five studies with groups of institutionalized retarded children only

rewarded voiding in the toilet, although many of the subjects were also

unable to perform most of the other elements in the toileting chain (Dayan,

1964; Hundziak, Maurer ô( Watson, l97I¡ Spencer, Temerlin & Trousdale,

1968; Watson, 1968¡ Yoder, 1966r, Reward rvas also provided by Spencer

g1-gt (1963) for remaining seated on the toilet if, during baseline, subjects

were incontinent more than 50 percent of the time. Although there were

general increases in toilet use, two papers reported no accomPanying decrease

in accidents (Hundziak et al, l97l¡ Watson, 1968). In the other three the

children were toileted so frequently or for such long periods that it is

doubtful whether the training staff did much more than increase their own

ability to catch involuntary voiding (Dayan, 1964i Spencer 9!.al.r 1968;

yoder, 1966), The lack of detailed behavioural measures is one factor which

makes it difficult to assess whether this was so. Waye and Melnyr (19731

provided more convincing evidence of voluntary control in one blind
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profoundly retarded child, under similar training conditions, with the addition

of a measure of time between first sitting on the toilet and voiding. At

the beginning of training the child sat for 70 minutes before voiding. This

reduced to seven minutes by the second week and to only a few seconds

by the tenth week. At the same time accidents were also markedly reduced.

Despite this additional quantitative data, however, it is still not possible

to attribute the toileting improvements in these studies solely to the

reinforcement contingencies. However, the experimental controls

introduced by Hundziak et al. $971, demonstrated that children increased

their toilet use significantly more with reward than with a toileting schedule

alone, although only one subject acquired additional elements in the toileting

chain.

It does appear from these studies that reinforcing toilet voiding at least

partly established the stimuli surrounding sitting on the toilet as elicitors

for voiding. However, few subjects learned to completely inhibit voiding

in other places, or carry out the rest of the toileting chain, and a number

of subjects were not influenced by the reinforcement procedures at all.

It is possible that the few subjects in the above studies who did begin to

toilet themselves either already possessed many of the skills which were

not directly reinforced or acquired some of the new non-reinforced skills

incidentally. This was certainly the case in the studies of non-handicapped

infants by Brown and Brown (197Ð, Madsen OggS) and Pumroy and Pumroy

(1965r. Pumroy and Pumroy studied their own two-year-old children. Before

training began, both children voided in the toilet when taken, although they

still had accidents, and one occasionally asked to be toileted. They were

not required to become fully self-sufficient. Nevertheless, it took over

five months for successful toileting to be established so that accidents no
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longer occurred. Reinforcement was only for voiding in the toilet after

asking to be toileted, although the children were also toileted at other times.

However, to achieve the required bowel and bladder control, discriminations

and responses which were not directly reinforced also had to be learned.

These included recognizing bowel or bladder tension and inhibiting reflex

voiding until correctly positioned on the toilet. In the absence of

experimental controls the cause of this gradual behaviour change is especially

in doubt in the light of Muellnerrs suggestion (1960a, 1960b) that the bladder

and bowel control required of the Pumroy children is usually acquired by

non-handicapped children at around two years of age as a self learned skill.

The l9-month-old in Madsenrs study (1965') only took 12 days, under apparently

similar training conditions, to achieve similar proficiency. However, this

success was reported by Madsen on the basis of the parents' subjective

reports with no supporting quantitative evidence.

Brown and Brown (197q established behaviour control with their IZ-

month-old child much more rapidly than Pumroy and Pumroy (I965), and

clearly demonstrated this control with a reversal condition, although no

follow-up data were provided. Discrimination learning was made easier by

toileting only when the child signalled. In addition, reward during the first

phase of training was contingent on signalling itself as well as on voiding

in the pot following the signal. During the 16 days of training the frequency

of accidents was considerably reduced, while signalling and voiding in the

pot increased. This pattern was reversed when the reinforcement ceased

and reinstated once reinforcement was again applied. However, false signals

were also more frequent under reinforcement conditions. They may indicate

that discrimination of bladder cues was not fully established. Direct

discrimination training may have made it easier for thre child to link

signalling with the bladder cues.
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IVIany recent studies have based ttreir programmes on a more complex

analysis of the toileting chain, together with specific procedures to strengthen

the idenrified components. Although whitney (1966) suggested backward

chaining as the method of choice, no studies have actually reported the use

of this procedure. One major deterrent is the nature of untrained voidingt

which is essentially respondent rather than operant Another is the

predetermined nature of the eliciting stimuli from bladder and bowel

distention. Chaining as a procedure has usually been demonstrated with

behaviours and eliciting stimuli which are arbitrary to a large extent

(Millenson, 1967). A third deterrent is the difficulty of both observing and

directly modifying the internal sphincter resPonses. Consequently, those

attempting a more complex analysis of toileting have looked for other methods

of skill building.

Some researchers have identified only two or three toileting components

for modification, with varying success. Besides rewarding toilet use, Ando

(1977) punished accidents and later shifted rewards to self-initiated toilet

uSe¡ Kartye $971ìl added shaping for longer toilet sitting, and Connolly

and McGoldrick (1976) added rewards for dry Pants and a gradual stretching

of the toileting schedule. Completely accident-free self-toileting was not

achieved in any of these studies. However, connolly and McGoldrick reported

a decrease in tkre number of voidings a day. This suggests that holding ability

may have been increased by their procedures'

Barrett (1969) only rewarded toilet defecation. However, urination

and defecation often occur together. It is therefore likely that toilet

urinations came under an intermittent reinforcement schedule as well. In

fact, the rate of toilet defecations did not change during five weeks of

training, although the rate of toilet urinations increased and urinary
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accidents ceased. An aversive condition was then introduced for bowel

accidents which decreased to zero within two weeks. lVith the addition

of suppositories to overcome faeces retention, toilet use was finally

established 100 percent of the time and the child began to toilet himself

independently. Wolf, Risley, Johnston, Harris and Allen (1967) also

established toileting in an autistic child by strengthening toilet urination

and defecation separately, with reward becoming increasingly intermittent

as each behaviour was firmly established. Cumulative records show clearly

each behaviour coming successively under the control of positive reinforcement

while at the same time, accidents decreased to zero.

ln 1966 Giles and Wolf reported the first of several highly complex

toilet trairring programmes. The procedures were individually tailored to

suit each of the institutionalized profoundly retarded children. Carefully

monitored food deprivation allowed meals to be used as rewards, in addition

to irrdividually preferred activities and objects. Shaping procedures

established toilet sitting, appropriate handling of clothes and independent

toilet approach. Toilet defecation was strengthened first, with aversive

conditions for soiling to reduce accidents when necessary. The aversive

conditions functioned either to suppress soiling while toilet defecation was

strengthened or to establish toileting behaviour as an avoidance response

which could be further strengthened by positive reinforcement. Suppositories

and milk of nragnesia served to increase response rates in some children and

may also have heightened awareness of Lrowel distention. Finally, bladder

control was strengthened and the schedule of reirrforcement thinned.

Generalization to the ward was achieved by reintroducing continuous

reinforcement until performance again reached the level achieved during

training.



75.

Although Giles and Wolf included no experimental controls or follow-up

data, ttrey provided the first impressive demonstration that the full toileting

chain could reliably be established in children who not only had none of the

component skills but also showed little prior evidence of learning. Since

this study a variety of complex procedural combinations have been reported

(Azrin, Bugle & OrBrien, I97l; Azrin & Foxx, L97l; Hamilton, l97li

Fielding, 1972; Foxx ðt Azrrn, l973ai Grabowski & Thompson, 1972¡ Levine

& Elliott, 1970i Mahoney, Van Wagenen & Meyerson, l97l; Passman, 1975i

Tierney, L973; Van Wagenen, Meyerson, Kerr & Mahoney, 1969). Five of

these studies used a reversal or control group design, but thre comparisons

were only made with no training conditions so that attention factors cannot

be ruled out (Azrin, Bugle & OrBrien, L97L¡ Azrin & Foxx, I97l¡ Passman,

1975; Tierney, I973't, Two studies in particular have resulted in furtLrer

studies which have introduced procedural refinements and evaluations (Azrin,

Bugle & O'Brien, l97l; Van Wagenen, Meyerson, Kerr & Mahoney, 1969).

Azrin and his colleagues refined their initial programme for ttre

severely and profoundly retarded (Azrin & Foxx, I97I¡ Foxx & Azrin, I973b),

The procedures involved strengthening toilet approach, handling clothirrg,

sitting, toilet voiding, flushing ttre toilet, and remaining dry. Responses

were elicited by prompts and graduated manual guidance rather than by a

strict shaping procedure, and these were gradually faded while rewards were

made increasingly intermittent as behaviour was established. Incompatible

stimuli and behaviour were reduced to a minimum and increased fluid intake

with toiletirrg every half-hour ensured frequent practice. Accidents were

punished with reprimands, an overcorrection procedure and time-out from

reinforcement. Pants and toilet alarms ensured immediate delivery of

consequences. After the first self-initiated toileting occurred, toileting by
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the trainer ceased, reinforcement was transferred to self-initiated toilet

use and reinforcement schedules were thinned. Trainees moved back into

their usual environment once they were self-initiating most of the time.

A less intensive programme of rewards for remairring dry and punishment

for accidents was continued until there were no accidents for several weeks.

Modifications of this programme for normal toddlers included

instructions to carry out the training procedures with a wetting doll, more

verbal instructions during training, less arduous punishment procedures, more

emphasis on social reward, more frequent trials, and only a few days of

maintenance after training (Foxx & Azrin, I973a¡ Azrin & Foxx, 1974).

Time taken to learn self-toileting by nine retarded trainees was I to 14 days,

and accidents after training reduced to zero within tå to 5 months (Azrin

& Foxx, l97ll. Normal toddlers took 2L to 14 hours to beconre self-toileting

and maintained accident free performance during a four month follow-up

period (Foxx & Azrin, 197)a),

A number of studies have modified the Azrin and Foxx procedures for

the retarded. They suggest that the over correction procedure may make

no difference to acquisition (Singh, L976), and is either emotionally disruptive

or actually enjoyable for sonre trainees (Snrith, I978), In addition, training

often took considerably longer than originally reported (Dixon & Smith,1976;

Smith, Britton, Johnson & Thomas, 197 5; Smith & Smith, 1977\. More gradual

progress through training and maintenance ttran was the case in the original

programrre may also be necessary (Singh, 1976; Smith *ê., 1975), especially

for children with other handicaps (Butler, 1976a), The procedures for normal

children have been repeated by parents as reported by Butler QlTeb¡, Matson

(197 5\ and Matson and Ollendick (1977). They also found that the over-

correction procedure for some children was emotionally disruptive.
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Sadler and Merkert (1977) have provided the only published experimental

evidence that the Foxx and A,zrin method is more successful than the

traditional methods of toilet scheduling. V/etting was the only measure

reported. The frequency of accidents was reduced by the end of the training

period in both conditions as well as in a no-training condition, but the reduction

was significantly greater with the Foxx and AzrÏn method.

The original procedures used with nine profoundly retarded children

described by Van ÌVagenen *jl. 09691were extended further and also

demonstrated with normal toddlers (Mahoney, L973; Mahoney, Van Wagenen

& Meyerson, I97Il. In addition, Mahoney (I9731 provided the most

contprehensive set of toileting measures to be found in the literature. They

directly strengthened inhibition of reflex voiding, toilet approach, handling

clothing, sitting or standing at the toilet and toilet voiding, but not flushing

the toilet or remaining dry. No aversive consequences were contingent on

accidents. Each element was added to the chain in order, starting with

toilet approach. The required behavioul,¡/as elicited by verbal prompts

and physical guidance which were faded as the behaviour became established.

An additional elicitor for toilet approach was a tone from a Pants alarm

worn by the child and activated by the trainer. Reward followed immediately

on the last element of the chain which was being strengthened. Once the

tone reliably elicited voluntary aPProach, pants lowering and correct

positioning at the toilet, fluid intake was increased. After the first toilet

use, reward was shifted to follow voiding. Onset of voiding in the pants

also activated tl-re pants alarm. When this occurred and the child dici not

immediately go to the toilet, the trainer said 'rNo! Go pottylrr. This was

intended to inhibit reflex voiding so that the child could be quickly taken

through the toileting chain and continue voiding in the toilet. Orrce pants
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return was added and the toileting sequence was consistently performed in

response to the urine-activated tone, the trainer again generated the tone

whenever the child showed signs of impending voiding. Eventually the pants

alarm was removed and reward was made contingent on unprompted

independent toileting.

Time taken to achieve independent toileting by both the normal and

retarded children was l4-18 hours. Although no quantitative follow-up data

were provided, the authors indicated that some children were wetting

occasionally after training, but that this was usually accompanied by the

reintroduction of toileting prompts by the parent. Nevertheless, all the

children toileted themselves and accidents were greatly reduced

Litrownik (19741 simplified the Van Wagenen procedures for an all-day

programme carried out by the parents of a profoundly retarded seven-year-

old. The pants alarm used was not able to be remotely activated but still

sounded when voiding occurred. Consequently, some of the stePs in the

original programme were not possible. Progress through the programme was

gradual, so that periods of overlearning occurred. Training to independence

took seven weeks, and performance was maintained with no relapses for five

months after training.

Three final studies have attempted to tease out the specific effects of

some of the individual procedures in the Azrin and Foxx and Van Wagenen

programmes. Madsen, Hoffman, Thomas, Koropsak and Madsen (1969) reported

the results for 70 non-handicapped children between one and three years of age.

One group of children were toileted at Predetermined times. They were

shaped to sit on the pot and rewarded for using it. A second group wore

pants alarms, without remote activation, and were taken to the pot whenever

it sounded. No rewards or shapings were involved. A third group received
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both of these procedures. The tl-,ree groups were conrpared with a further

two groups who either received no training or training devised by the parents.

Measures were taken of both frequency of voiding in the pot and frequency

of accidents. The three special procedures were equally successful in

reducing accidents compared with the two control groups. However,

reinforcement, with or without the pants alarm, was the most effective in

increasing voiding in the pot. The youngest children (12-14 months-old)

had least successl

The more complex programmes differ in a nurnb". oí important aspects:

methods for training discrimination of bladder and bowel distentionr methods

for inducing inhibition of reflex voiding, the order of establishing component

skills, and the methods of training the non-voiding skills. Smith (1979) and

Wright (I975) both isolated two of these aspects for evaluation.

In Smithrs (1979) study two groups of five institutionalized severely

and profoundly retarded children received different procedures. The first

incorporated a modified Azrin and Foxx system of aversive consequences

for accidents together with pants alarms. The second incorporated modified

Van Wagenen procedures using the remotely activated pants alarm as an

additional prompt for toileting and the startle technique when the alarm

was triggered by voiding, followed by immediate toileting. Both these

procedures are directed at establishing discrimination of ir,rpending voiding

and inhibition of non-toilet voiding. Althrough sonte other aspects of ttre

programrr¡es were not exactly the same for the two grouPs, in most respects

the training schedule was standardized using the Azrin and Foxx methods,

with increased fluids, toilet alarms, half-hourly trials, reward for toilet use

and all other components strengthened at each trial using the faded promPts,

guidance and reward procecures. A third group received the modilied Azrin
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and Foxx procedures in a group training programme. Accidents reduced

in both groups by about the same amount, and all but one child achieved

independence. The unsuccessful child was highly resistant to training in

general. Only one child achieved independence with group training, although

all improved in toilet voiding and accident rate by the end of training.

However, the group Programme was considerably less rigorous, so this finding

may only reflect the effects of programme complexity.

Wright's (197 5, conrparative study took place under more standardized

conditions. All children in the experimental groups received extra fluids

and reward for toilet use. A further two groups of four children were

assessed under similar staffirrg conditions, and either received extra

stimulation or the usual ward routine. Four procedures were combined using

a two-factor design and were as follows: faded prompting, guidance and

reward for the non-voiding skills (van wagenen gj;g!., t969)i urine activated

pants alarms with the startle technique followed by immediate toileting

(Van lvagenen et +!r, 1969); physical help with no fading or reward f or the

non-voiding skills; a toileting schedule with no pants alarm based on the

usual voidittg times as advocated by Ellis (1963). Measures were taken during

baseline, during the first and last five days of training and six months after

training. Urination and defecation were recorded separately as toilet use,

self-initiated toilet use and accidents. Performance of all other components

in the chain was assessed on a 5-point scale to give an overall measure of

degree of independence. In general all four experimental groups improved

on all measures, while the control groups remained at the pretest level.

only the prompting procedure had a clearly specific effect. progress to

full independence was significantly better under this condition. This was

probably because it directly trained behaviours such as toilet approach and



81.

clothing management which allowed the children to cease relying on staff

for help.

Both of these studies suggest that, within a highly structured toilet

training programme which provides each child with individual attention and

frequent rewards for a number of the components, varying some individual

procedures makes little difference. This was so even when a number of

highly specific measures were examined (Wright, 197 5). However, it does

appear that some form of specific shaping for the non-voiding components

is required for full independence.

3.5, CONCLUSION

Behaviour modifiers who look to the literature for toilet training

techniques to offer to their own clients have a range of procedures from

which to choose. However, many studies do not describe the level and

range of toileting skills possessed by their trainees before training, although

this review suggests that these are crucial variables in determining the most

effective and economic techniques. In addition, few researchers have

provided evidence which rules out increased attentionr positive expectations

of parents and training staff, and a systematic approach per se as the

operative factors in successful toilet training. This is of both theoretical

and practical importance to the management of complex human skills

acquisition. Furthermore there have been few attemPts to account for

organismic factors involved in bladder and bowel control. A close analysis

of those who fail or only partially succeed during training programmet Tut
throw some light on this issue as it has done in recent research into learning

amongst developing or damaged animals (Teitelbaum, 1977).
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Nevertheless, the usefulness of operant procedures in teaching the

component skills in toileting cannot be disputed. The systematic nature

of procedures required by the operant approach have enabled parents,

teachers and institution staff to carry out the training reported in many

of the papers reviewed here. The general impression is that the provision

of consequences contingent on one or two behaviours has led to fully

independent toileting only when all or most of the other elements and links

in the chain have already been fully established. Some children could

incorporate several new elements into the chain when only one was directly

trained. However, acquisition appeared to take longer under these conditions

and was less likely to occur in the severely and profoundly retarded. Tl-re

more complex procedures, in conrparison, have led to much faster reductions

in accidents with fewer accidents and a greater likelihood of independent

toileting at the end of training. This was so for both tlre retarded and for

non-l-randicapped children, although generally the more retarded an individual

the longer acquisition has taken (Smith & Smith, 1977).

The success of the more cornplex procedures has led to several training

manuals which describe toilet training procedures (Azrin & Foxx, I974;

Baldwin, Fredericks & Brodsky, 1973¡ Foxx & Azrin, 1973b; Larsen & Bricker,

1968; Watson, 1973a, 1973b). However, thcre is some doubt about the value

of such manuals without additional training and support from skilled

professionals (Butler¡ I976b; Kimmel, 1974¡ Matson, 1975¡ Matson &

Ollendick, 1977). There are also a number of devices described in the

literature designed to aid trainers in the immediately delivery of

consequences during toilet training. These include pants and toilet or

potty alarms (A.zrin, Bugle & OrBrien, l97I; Cheney, 1973¡ Corey & Dorry,

1973; Dixon & Smith, 1976; Irried, 1974; Glen & Rowan, 1974; Herreshoff,
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1973; Kashinsky, 1974; Logan & Garner, I97I¡ Smith, 1977; Van V/agenen

& Murdock,, I966i Yonovitz, 1976), automatic reward dispensers (Cheney,

I973i Hundziak, Maurer & Watson, I97L; Marshall, 1966; Passman, I975;

Watson, 1968), and a buzzer system to signal self-initiated entry into the

toilet (Hamilton, I97l).

A number of practica.l problems have been noted. ,\t least one author

has reported failure to achieve independence by some trainees even with

the use of complex procedures, skilled trainers and relatively controlled

conditions (Smitlr, I979). In addition, there are some indications that the

component behaviours and discriminations involved in toileting respond

differently to currently available training programmes and may necd to be

examined separately (Hamilton, I97l; Hundziak et_gJ.r I97I¡ Madsen, 1965;

Wright, 1975). Transfer of toilcting sl<ills to thc natural cnvironrnent has

also proved a problem in sonle studies wiici; inelude follt--'w-up data. A

return to prompting by parents or staff, the absence of naturally occurring

reinforcers, and the failure of training to link toileting to bladder and bowel

tension have all been suggested as possible reasons (Baumeister & Klosowski,

1965; I\4ahoney et al., I97I; Osarchul<, 1973i Van Wag,enen et al., 1969;

Watson, 1967). llow to turn p.ìrents and staff irrto effective behaviour

modifiers has also been an issue of concern for some time (Bettison &

Garlington, 1975; Clark, E,vans, & Hamerlynck, 1972; Watson, 1973b).

However, this problem has receivcd little attention in relation to toilet

training.

l\,lany of thesé problems will not be solved until we can objectively

determine which are the most effective procedures for tc¡ilet training or

even that cperant procedures are any more effective than other equally

intensive training programrncs. Thc general inadequacy of research dcsign
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and th¡e lack of comparability among studies certainly makes this difficutt

(J.lv1. Gardner, 1969; Watson, 1967\. However, this review suggests that

a basic difficulty lies in the variety of behavioural deficits which can

contribute to incontinencer . Adequate and direct measures of the many

internal and external responses and discriminations involved in toileting are

needed before controlled evaluation of the specific effects of training

procedures is possible.

I
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CHAPTER 4.

CONTINGENT CONSEQUEN GUIDANCE AND METHODS

FOR INCREASING BEH AVIOURAL CONTROL

DURING ACQUIUruDI

4.I. INTRODUCTION

The discussion in Chapter 3 of the accumulated reports of toilet training

using behavioural procedures indicated that self-control of bladder and bowel

function involves the acquisition of a number of skills. The major training

strategies which have been used in the more complex Programmes generally

fall into three main groups. The first consists of contingent consequences

for voiding. This is one set of procedures common to all behavioural toilet

training programmes. The second was introduced by Giles and Wolf (1966)

and consists of various procedures for gradually increasing skill in resPonses

such as toilet approach, sitting on the toilet, and pulling pants up and down.

These are the skills which do not directly involve bladder and bowel control,

but which need to be acquired if the target of training is independent

toileting. The third group of training strategies consists of devices designed

to assist in the detecting of voiding so that the delivery of conseguences

can occur immediately. A key feature in toilet training is that tl¡e trainer

be able to respond to voiding (Van Wagenen & Murdock, 1966). Difficulty

in detecting voiding has been postulated to be one factor which may reduce

the effectiveness of toilet training (Azrirr et al., I97li Cheney, 1973i

Watson, 1968).

In this chapter, evidence relating to ttrese three training strategies

will be discussed. Toileting has been only one of many responses to which

these strategies have been applied, but coverage of the non-toilet training
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literature will necessarily be selective since the literature is vast. The

aim will rather be to place the application of such strategies to toileting

within the wider context of behavioural research in general and research

with retarded behaviour in particular. An experimental study of the relative

contributions of the three training strategies to the acquisition of self-

toileting will be described in Chapter 6.

4,2. CONSEQUENCES AND RETARDED BEHAVTOUR

Consequences which are contingent on a clearly defined resPonse can

come to control that response. Some consequences are reinforcing and

serve to strengthen a response while others are punishing and serve to weaken

the response. Behavioural control of this kind has been widely demonstrated

experimentally with a range of responses in a range of aninral species and

human subjects (Skinner, 1938' 1953; Bandura, 19691. Furthermore, the

control which contingent consequences can exert over behaviour is often

highly sensitive to variations in environmental conditions such as the

relationship of other stimuli to the consequence, the schedule under which

the consequences are delivered, the nature of the consequence, and the

avaitability of other responses in the situation.

Responses which can be controlled by their consequences in this way

are termed operant or instrumental resPonses. Laboratory research has

generally been concerned with specifying the exact oPeration of

environmental conditions in behavioural control and thereby developing

general principles. Therefore, the operant resPonses which have been

studied have generally been chosen because they trare easy to emit, observet

reccrd, and integrate with stinlulus operationsrr (Bijou & Baer, 1966, p. 733),

They include such simple resPonses as bar pressing, key pecking, button

pushing and ball droPPing.
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Applied studies, on the other hand, have been concerned with extending

the principles of behavioural control developed in the laboratory to socially

significant or intrinsically interesting human behaviour. A practical concern

to increase the adaptive functioning of individuals or eliminate behaviour

problems has often been behind such studies. This is in contrast to the

prir,rarily empirical concerns of most Iaboratory research. However, where

socially significant resPonses are the subject of study, compromises in

experimental control are usually necessary. For instancer response definition,

observation and recording become more difficult, elimination of all factors

other than those which are experimentally manipulated is often impossible

or unethical, and controlling the contingencies which are being applied

requires considerable ingenuity. In addition, the responses themselves are

often already strongly controlled and this alone can interfere with any

demonstration of control by experimentally introduced contingencies.

r.l-evertheless, the acquisition, control, maintenance and weakening of a wide

range of significant human responses have been demonstrated (Bandura, 1969;

Bijou & Baer, 1966).

Investigation of the operation of consequences on retarded behaviour

has interested researchers for both empirical and practical reasons. Until

early this century the behavioural deficiencies of the retarded were thought

to be inherent and largely unmodifiable (Tizard, 19741, Thus, an early

emphasis of operant research with retarded persons was to discover whether

the manipulation of consequences could lead to behavioural change in them

as it did in various animal species and non-retarded Persons. Clearly change

was possible, as attested to by a number of experimental studies (Spradlin &

Girardeau , 1966; Weisberg, I97I), thus allowing Clarke and Clarke to assert

in Ig74¡ "At least one conclusion emerges with absolute clarity from twenty
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years of experimental work; any human being, of whatever level, is capable

of at least some learningrr (p g). As early as 1949r Fuller demonstrated

operant strengthening and extinction of a well-differentiated arm movement

in a rrvegetative idiot" irr iust four experimental sessions, despite the belief

among the physicians at the institution that no learning was possible.

Training sessions with the l8 year-old boy were mostly carried out bef<¡re

breakfast so that he was without food or drink for up to 15 hours prior to

trairring. A squirt of sugar-milk solution was delivered into his mouth for

every appropriate arm movement. By the last trainirrg session the rate of

responding reached ttlree a minute, which represented practically the highest

rate possible, considering the tirne taken to receive and swallow the milk.

Sirrce that time the ability of environmental consequences to control

many responses has been demonstrated irr a range of retarded persons. One

example is the study by Ellis and Distefano (1959). They gave two matched

groups of retarded individuals, with a mean IQ of about 52, a pursuit rotor

task. One group was continually praised for performance during trials while

the control group was merely instructed beforehand to make as high a score

as possible. Roth groups were told their scores at the end of each trial.

Performance improved for both groups, but it improved significantly more

under reinforcement conditions. Bailey and Meyerson (1969) also demonstrated

operant control in a seven year-old profoundly retarded, blind and at least

partially deaf child. Continuous reinforcement with a vibratory stinlulus

strengthened lever pressing and maintained it over a three week period.

Moreover, the extinction curve following conditioning was similar to those

traditionally obtained in operant researcll

Once the possibility of operant control of retarded behaviour had been

demonstrated, laboratory research very quickly moved to examining the factors

i
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involved in the acquisition and maintenance of behaviour. However, the

issue of simple consequential control has remained inrportant in applied

research. This is because the behaviour itself has often been the central

focus, and the issue has been generality of control over a range of socially

significant resPonses rather than an examination of the factors involved

which occur in the natural environment. The practical incentive for such

research has been to increase the adaptive functioning of retarded

individuals or to eliminate problem behaviour which interferes with adaptive

functioning. As with toilet trainingr. most applied stuclies have manipulated

positive rather than aversive consequences in order to accelerate behaviour

(Gardner, l97L¡ Kiernan, 1974).

However, sometimes performance of the response being trained has

been hampered by the existence of inappropriate or maladaptive responses.

Often such incompatible responses have been extinguished in the absence

of specific reinforcement and as the appropriate responses were strengthened.

Generally, this has been the approach of most behavioural programs with

retarded persons (Kiernan, 1974r, However, occasionally competing responses

have not been successf ully eliminated by this method (Weisberg, L97I). For

instance, positive reinforcement for appropriate behaviour, together with

extinction of the incompatible responses of screaming (Hamilton & Standahl,

1969)r,dangerous climbing (Risley, 1968), non-contpliance in a preschool setting

(Baer, Rowbury ðr Baer, I97 j), or problem behaviour in the classroom

(Birnbrauer, Bijou, wolf & Kidder, 1965) had at best only partial success.

consequently, these authors and others have used contingent punishment

to eliminate competing responses during training of appropriate behaviour

(Kiernan, 1974; W.I. Garclner, 1969).



90.

Evidence suggests that suPpression of a punished response is greatest

when punishment is used in conjunction with positive reinforcenrent for

alternative behaviour (Azrin ðt Holz, I966i Herman & Azrin, 1964¡ W.I.

Gardner, 1969). Furthermore, punishing competing responses can enhance

acquisition of positively reinforced desired behaviour (V/.I. Gardner, 1969).

Punishment procedures which have been used to reduce unwanted responses

in retarded persons include events such as time out from positive reinforce-

ment, isolation, shock, physical restraint, withdrawal of positive reinforcers,

conditioned aversive stimuli such as ''nott (WJ. Gardner, 1969), and over-

correction (Murphy, 1978), The growing concern with treatment ethics has

led more recent research to discover less restrictive and more socially

acceptable punishers. As a result, the range of effective punishers tras

widened to include such events as a watermist applied to the farce (Dorsey,

Iwata, Ong & McSween, 1980), interrupted music (Barmann, Croyle-Barmann

& Mclain, t9S0) and contingent exercise (Luce, Delquadri & Hall, l9S0).

Punishment in conjunction with positive reinforcement for alternative

behaviour has been used successfully during the training of speech (McReynolds,

1969), to reduce self-destructive or aggressive behaviour and strengthen

alternative appropriate behaviour (Peterson & Peterson, 1968; Vukelich &

Hake, I97l) and to suppress incorrect and strengthen correct button pressing

(Birnbrauer, 1968).

, Behavioural consequences have two essential aspects. One involves the

nature of the discrete stimulus events being presented and the other involves

the temporal relationship or contingency between the stirnulus event and the

behaviour. The issue of events which can act effectively as reinforcers

or punishers has been an important focus of research for many years (Azrin

&. Holz, 1966; Dunham, 1977; Glasser, I97l¡ Tapp, lg69), particularly in
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lslat¡on to human behaviour over which the experimenter has less control

tlun in animal studies (Bijou & Sturges,1959i J.M. Gardner, 1969¡ Spradlin

1l Glrardeau, 1966i Weisberg, L97lr, The temporal relationship between

riönsequence and behaviour is also important, although this aspect has received

!¡ttlc attention (Harzem, 1975¡ Morse 6c Kelleher, lg77l,

$J.1. Continsenc@

Foltowing Skinnerrs original analysis of operant behaviour (Skinner, 1938)

it has been widely accepted that if consequences are to influence behaviour

they must follow closely after every emission of the particular resPonse

(continuous conseguences) or a_t least follow a number of emissions in a

iystematic pattern (intermittent schedules of consequences). This systematic

tenrporal relationship between response áíd 
"onruquence 

is central to cperant

thcory and methodology. The correlation of consequence with response is

tcrmed contingency and this has been shown to be as relevant to the control

of significant human behaviour as it is for the control of animal behaviour

in laboratory conditions, e.g. Hart, Reynolds, Baer, Brawley an{ Harris's (1968)

control of cooperative play in a five year old child. ,,/

l-lowever, ."rponr.-.einforcer contintencies have not always proved'

to be essential factors in either the acquisition or maintenance of operant

behaviour. For instance, Brown, and Jenkins (1968) placed food--deprived,

niagazine-trained, naive pigeons in a dimly lit charhber containing a key which

could be illuminated. The key was illuminated every 60 seconds on average,

and each illumination was followed by the delivery of food. Thus, food

delivery was non-contingent. Nevertheless, all 36 pigeons began peckin¡3

¡t the illuminated key after between 6-Ll9 food pairings This procedure

whereby acquisition of a response occurs under 4on-contingent reinforcement

Itas been termed autoshaping.
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It appears, from this and a number of later studies, that key pecl<ing

in pigeons which responds to variqus arrangements of contingent consequences

in the same way as any other operant can also be generated by stimulus-stimulus

contingencies; that is, when an unconditioned stimulus (in this caser illumination

of the key) predicts the likely occurrence of food, it can come to elicit the

response of key pecking (Gamzu ðc Williams, 1973r. It has been suggested

that Pavlovian control is the possible mechanism involved in autoshaping.

This occurs because peckirrg irr the pigeon is not only an operant but also a

major component of the consummatory feeding resPonse which is largely

instinctive in nature and unconditionally elicited by food. However, auto-

shaping of non-consumnratory responses has also been demonstrated (Gamzu ðt

Schwam, 1974; Sidman & Fletcher, 1968; Wasserman I I97)). In addition,

non-contingent reinforcement h¡as been shown to maintain a number of responses

for a considerable period of time (Schwartz & Gamzu, I977i Schwartz &

Williams, 1972). The process in both autoshaping and automaintenance appears

to be the result of a contingency between the two stimuli involved rather

than a response-reinforcer contingency (Rescorla, 1968, 19691.

Contingency has also been assumed to be essential in ttle operation of

punishment to reduce behaviour. However, the experimental study of

punishment has been avoided by many researchers for humanitarian reasons

(Solonron, 1972), and unwillingness to impose inescapable punishment in non-

contingent situations has no doubt compounded the general failure to consider

contingency as a factor requiring investigation. The few studies of contingency

and punishment which do exist are not conclusive. Some investigators have

found that non-contingent punishment had little effect on the responses

studied (Annau & Kamin, L96I; Azrin, 1956; Myer, 1968), while in other

studies all behaviour, including the response under investigation, has been
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suppressed by non-contingent punishment (Hunt & Brady, 1955). Furthermore,

response-independent shock appears to actually facilitate rather than reduce

responding in some circumstances, depending on the organismrs past history

with shock (Morse & Kelleher, L9771.

To this author's knowledge, the effects of non-contingent punishment

on human behaviour have not been studied. This is understandablet

considering that punishment for no reason is generally regarded as unethical,

if not sadistic. ñloreover, no animal or human studies of contingency exist

in which punishment is used to reduce one behaviour in conjunction with

reinforcement for an alternative response. Consequently, the remaining

cliscussion will be concerned only with the contingency of positive

reinforcement.

The effects of contingency become more difficult to investigate in

relation to significant human behaviour which is highly complex in comparison

with key pecks and bar presses. Moreover, unlike laboratory animals, human

subjects come to experimental situations with an extensive reinforcement

history and an unknown amount of experience with the behaviour in question.

There is no way of assessing what effect this prior history may have on the

experimental manipulations under study. The value and strength of the

reinforcers used are also less readily controlled in human research, since

deprivation is usually considered unethical, or at least inadvisable, and

effective reinforcers are often idiosyncratic. Furthermore, because much

human research involves both planned and unplanned interactions between

subjects and others, unrecognized contingencies may also be operating on

the behaviour of interest (Bijou & Baer, 1966), Nevertheless, a number of

investigators have studied the effects of contingency on the acquisition and

maintenance of human behaviour.
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Vocalization in three-month-old infants responded predictably to the

contingency of social reinforcement in a study by Weisberg (1963).

Contingent social reinforcement was the only condition which resulted in

an increased rate of vocalization. Neither social reinforcement which was

non-contingent nor a door chime presented both contingently and non-

contingently acted on the behaviour in any perceptible way. It is possible

that infant vocalization is not susceptible to the control of reinforcers unless

they are 'functionally relevantr. Chimes have proved to be effective

reinforcers for other behaviour in slightly older infants (Rheingold, Stanley

& Cooley, 1962; Simmons & Lipsitt, 196l), However, vocalization in the

early months of life appears to be spontaneous, species specific behaviour

v,,hich may be subject to biological constraints in much the same way as

instinctive consummatory animal behaviour. It has been postulated that

such behaviour may be predisposed to only response-reinforcer combinations

whrich have some functional relationship (Dunham t 1977).

The more arbitrary response of wheel turning was chosen lor study by

Bandura and Perlof f. (1967). Delivery of rewards occurred at the beginning

of each session in the non-contingent condition. They found that contingent

reinforcement maintained a significantly higher rate of performance to

standard than the non-contingent condition, which in turn resulted in the

same level of perforrrance as no reinforcement. However, both the latter

groups maintained responding, though at a lower rate than when reinforcement

was contingent. Therefore, the non-contingent condition was probabll, ¡oa

responsible in itself for response maintenance. In fact, the apparatus used

in this study delivered a certain amount of contingent reinforcement to all

children sver and above that manipulated by the experimenters.
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So far, then, there is no evidence that non-contingent reinforcement

has any effect on human behaviour. A more complex response was chosen

by Brigham, Finfrock, Breunig and Bushell (L9721, They used progress through

programmed hand writing material, as measured by the number of exercises

completed correctly. Reinforcement consisted of tokens which were

exchanged at the end of each session for any of a selection of activities

or cookies. The subjects were six.5-year-old kindergarten children divided

into two groups. A baseline was established for nine sessions, during which

time the teacher attended to and praised correct work. Then group A

received tokens contingent on every fourth or fifth correct exercise, while

group B received 10 tokens at the beginning of each session (the non-

contingent condition). Following that, the contingencies were reversed so

that group A now received non-contingent tokens and grouP B received

contingent tokens. These conditions were reversed again, and finally both

groups received contingent tokens.

During each contingent condition, accuracy was raised above the

baseline rate, while non-contingency lowered it to below baseline. This

latter finding is inrportant, since it shows that non-contingency was not

neutral, but had a depressing effect on accuracy. At the same time the

rate of performance, irrespective of accuracy, increased markedl)' when

group A transferred lrom contingent to non-contirrgent toke¡rs. This was

not originally the target of contingent reinforcement, nor could it have been

under advenlitious reinforcement during non-contingency, since the tokens

were delivered at the beginning of the session.

Several factors may lrave been operating to produce the effects seen

under non-contingency. This was not a controlled environment, un-like those

used by Weisberg (1963') and Bandura and Perloff (1967), The two groups of
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children were seated together around the teacher in their normal classroom

and could see the other children working, being praised and receiving tokens.

Interaction between the children was uncontrolled. fuloreôver, the teacherrs

praise varied according to whether tokens were being delivered, although

she had been instructed to maintain the same quality and frequency of praise

with all children. These uncontrolled factors may have introduced a number

of unknown influences which could have accounted for the non-neutral effects

of non-contingency.

A similar study with emotionally disturbed boys examined the effects

of contingent and non-contingent tokens on performance on a programmed

mathematics course (Rickard, clements & willis, 1970). Five boys worked

under baseline, contingent, non-contingent and contingent reinforcement

conditions in that order. In this study, non-contingency meant a number

of tokens based on earnings during the contingent phase and delivered at

the end of each session. Non-contingency reduced performance to below

baseline level as it did in the Brigham g!_gl. study, while the first period

of contingent reinforcement raised it well above baseline. However, the

gains in correct performance made during the first contingency phase were

not matched during the second, which did not even exceed baseline. Non-

contingency again appeared to have anything but a neutral effect. However,

whether the reduced gains during tl-re second contingent reinforcement phase

was due to the influence of the prior non-contingency phase cannot be

deduced from the data.

A study by Perry and Garrow (197 5) thron s some light on this question.

They wcre particularly interested in the social deprivation-satiation effect

proposed by Gewirtz and Baer (1958), who postuiated that "children subject

to a social deprivation treatment in which they receive a low frequencr' of
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social reinforcement subsequently make a greater number of rcorrectr responses

on a discrimination learning task than children given a satiation treatment

in which they receive social reinforcement in high frequency'r(Perry & Garrow,

197 5, p. 681).

Six groups of prin-rary school children were first presented with a picture

similarities task, during which each group received a different arrangement

of reinforcement. The six conditions consisted of approval contingent on

performance, contingent on the experimenterrs behaviour and non-contingent

(at a time when the subject was not interacting with the pictures). Each of

these three conditions applied at either a low or a high frequency (Z or 16

instances a session). After the completion of. 20 trials, a discrinrination

task using similar materials was presented, during which all children were

reinforced for every correct choice.

The contingency during the earlier task had a marked effect on

performance on the later task. All children improved, no matter what the

earlier contingency had been, but those who had experienced non-contingent

reinforcement improved significantly less than those who had experienced

contingent reinforcement, with the non-contingency based on the experimenterrs

behaviour leading to improvement which was intermediate between the other

two conditions. This pattern obtained at both reinforcer frequencies, but

was only significant following the higher frequency. Most children perceived

the experimenter-contingency as contingent on their own behaviour, so this

condition cannot be considered as truly non-contingent.

These results suggest that experience with a reinforcer which is non-

contingent can reduce acquisition when the same reinforcer is later appliecl

contingently. 'It was suggested by Perry and Garrow that the deprivation-

satiation effect only occurs when the reinforcer has not been clearly
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contingent on Performance. These results are similar to those in the study

by Rickard g!3I. 0970) and were confirmed in a later study by Babacl and

Weisz (1977).

A similar experiment by Barton and Ascione (l9ZS) failed to fully

replicate the Perry and Garrow findings. However, this may be explained

by their subjects' failure to learn the discrimination task, as shown by a non-

significant difference between consecutive blocks of trials. It may be that

prior contingencies affect acquisition differently from static behavioural

output.

waters (1980) also used a number of exercises completed during a

programmed study course as the dependent variable in one of a series of

studies of social reinforcement. The task in experiment 4 was a programmed

introductory statistics course and the subjects were 24 first-year female

psychology students who had failed a statistics unit during the year.

Reinforcement consisted of approving comments. one group received

approval each time a page was turned indicating completion of one or more

exercises (contingent reinforcement). The second group was yoked to the

first and received reinforcement at the same relative tinte (non-contingent

reirrforcement). This probably provided unsystematic intermittent

reinforcement for page turning, so that a contingency of sorts may have

applied. Two further groups acted as controls, with the experimenter either

present or absent.

The number of exercises completed and improvement on a test given

before and after the study were both significantly better under contingent

reinforccment than under non-contingent reinforcetnent. Nevertheless, under

non-contingent and no reinforcement, students performed nearly as well,

indicating that factors other than approval or its contingency may also have
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been operative to maintain behaviour. Such factors may have included

intrinsic motivation, the requirement that students act as subjects in

experiments as part of their course work, and the desire to obtain a pass

mark at the end of the year. For these rcasons conclusions cannot be drawn

about the relative effects of either non-contingency or no reinforcement.

Ayllon and Azrin (1965) investigated whether the behaviour of psychotics

could be controlled by reinforcement. They demonstrated several methods

of removing response-reinforcer contingency. Subjects were institutionalizedt

long-stay psychiatric patients, and the behaviour of interest was selection

and performance of work assignments. Reinforcement consisted of tokens

which could be exchanged for a range of activities or goods previously shown

to be frequently sought by patients. All experiments followed an ABA

experimental degign with the contingent condition designated as A.

Four mcthods were used in the B condition to discontinue the particular

response-reinforcer contingency. One consisted of wittrdrawing the reinforcer

from the particular job which the subject had chosen and making it contingent

on a non-preferred job. A second was the same, excePt that the A condition

assigned a large number of tokens to the preferred job and only a sn¡all

number to the non-preferred jobs. Removal of contingency consisted of

reversing the large and small token numbers. A third method consisted of

giving the same number of tokens earned during the contingent condition

at the beginning of the day. This'is similar to the definition of non-contingency

by Banclura and Perloff (1967) ana Origf,um et al, (1972). The fourtli method

consisted of no reinforcement.

In nearly all cases contingent tokens results in an immediate increase

in the particular behaviour and its continued maintenance while the contingency

was in effect. With the first two methods of discontinuing the original
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contingency there was an immediate and abrupt cessation of performance

on the particular job because patients transferred to the newly reinforced

jobs. However, in the non-contingent and no reinforcement conditions there

was an initial tailing off before work ceased.

Interpretation of these results must be made carefully because

instructions to patients also varied systematically between the B conditions,

and tl¡e responses may have been at least partially determined by them.

In the first two B conditions the instructions rsetr the patients to think only

in terms of one job or another. In the non-contingent condition they were

told that they would receive tokens whether or not they worked: rrln a

sense, you will be getting a vacation with payr' (p.366), In the no

reinforcement condition patients were told rrNow, it is up to you if you want

to continue working. We won't have any tokens to give you for ittt. (p.376).

Many studies of human behaviour use instructions to elicit the required

behaviour and alert subjects to the experimental conditions. Bijou and Baer

(L966) discussed the significant contribution which instructions can make

to differences in performance and commented on the need to actively

investigate instructional control. When investigating contingency, the

influence of instructions is yet another factor which should be controlled.

It would appear from most of these studies that contingency is a

necessary factor in the acquisition a.nd maintenance of a range of voluntary

human responses. However, a variety of conditions were classified as non-

contingent. Weisberg Í963) delivered a pre-determined number of reinforcers

at a pre-determinêd rate during tl-re non-contingent condition, but did not

indicate how the number and rate compared v/ith tl-rose experienced during

contingent delivery. This introduced a systematic difference in tl¡e two

conditions which was not contingency per se. In order to ascertain whether

contingency was the operative factor, the same number of reinforcers would

need to be delivered in each condition.
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Perry and Garrow (1975) and Barton and Ascione (1977, achieved this

by delivering the same pre-determined number of reinforcers on the same

trials in each condition, thus establishing an undefined intermittent schedule

in the contingent condition, while no response-reinforcer pairings occurred

in the non-contingent condition. This procedure was acceptable, since it
was the acquisition of behavipur during subsequent training which was of

interest rather than the behaviour emitted during the prior contingency

conditions. However, when the direct action of contingency on behaviour

is at issue the number of likely contingent reinforcers are determined by

the frequency with whiclr the particular behaviour occurs and cannot be set

beforehand.

Some investigators, interested in acquisition under the direct effect of

reinforcers, have presented a pre-determined number of reinforcers at the

beginning of each session (Ayllon & Azrin, 1965¡ Bandura & perloff, 1967,

Brigham "! 3l.r 1972) or at the end of each session (Rickard qt ?1., I97o).

This nrethod fails to control the timing and spacing of reinforcers, thus

introducing another unwanted systematic variation. However, given an

appropriate research design, it does allow matching of the number of

reinforcers in the two conditions (Rickard et al., l97O),

The yoking procedure for defining non-contingency used by Waters (1980)

comes closest to controlling these extraneous factors. It is similar to the

random control procedure used in many autoshaping studies. Nevertheless,

it leaves one further problem unsolved. Truly random delivery allows some

chance pairings of response-reinforcer which may come close to being an

intermittent schedule of contingent reinforcement rather than non-contingent

reinforcement. There is some evidence for this occurring in animal studies

of adventitious reinforcement and fsuperstitioust behaviour. When foocl is
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delivered without reference to the behaviour occurring at the time, one or

more responses may be rtrappedrand strengthened through chance pairings

(Skinner, 1948; Morse & Skinner, L957i Neuringer, 1970). Neuringer

suggested that many learned responses may be maintained by events outside

the organismrs range of control; that is, by accidental response-reinforcer

pairings. A contingency of sorts exists, albeit undefined"

4.2,2, C r f ent with the retarded

Retarded persons, and especially those who are severely or profoundly

retarded, present special problems to behavioural researchers. The range

of activities, edibles and other stimuli which are effective with non-retarded

children and adults are often not effective with retarded Persons. Many

do not respond to social reinforcement, money or tol<ens. Stimuli which

are reinforcing are often idiosyncratic to particular individuals or do not

maintain their reinforcing characteristics over a period of time (Spradlin

& Girardeau, 1966). Consequently much reinforcement research with the

retarded has focussed on those stimuli which will control particular responses

(Spradlin & Girardeau, 1966; Weisberg, I97I'), Demonstrations of

effectiveness have generally involved comparisons with unreinforced control

groups or alternations of conditioning and extinction conditions. Nevertheless,

several studies have manipulated contingency.

Hall and Broden (1967) were interested in the effect of contingent

reinforcement on low probability behaviour. They studied three develop-

mentally delayed brain-injured children with the aim of strengthening

developmentally adaptive behaviour rarely displayed by the children. The

target behaviour in one case was manipulative eye-hand motor tasks such as

drawing, colouring, pasting and working puzzles. In a second case it was
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climbing on pre-school climbing apParatus and, ir¡ the third, parallel and

co-operative play with other children.

In each case the experimental design consisted of baseline, contingent

reinforcement, a reversal procedure consisting of reinforcement contingent

on any behaviour other than the target, followed by a return to target-

contirrgent reinforcement. The reversal approximated the non-contingency

procedure recommended in Section 4,2.1,, excePt that the number of deliveries

was not rnatched. It ciid, however, avoid chance response-reirrforcer pairings

which could maintain behaviour on an intermittent schedule. In all three

cases the frequency of the target behaviour rapidly increased during

contingent reinforcement and returned to the baseline level durirrg non-

contingent reinforcement.

Redd and Birnbrauer (1969) were interested in whether adults who make

their reinforcement contingent on a childrs behaviour are more likely to

become discriminative stimuli for the previously reinforced responses than

adults who reinforce non-contingently. The target behaviour was manipulative

and co-operative play in two severely retarded children who rarely played.

The study was carried out in the presence of four other sinrilar children.

Eclible reinforcers were delivered by Adult I contingent on play on an FI

schedule of 45 seconds wittr a linrited hold of 15 seconds. In the non-

contingent condition reinforcers were delivered once every 60 seconds by

Adult II without regard to the childrs behaviour, the number delivered

matching tl-ie number delivered contingently. The order in which the two

conditions occurred was varied to avoid systematic sequence effects, with

a return to baseline following each condition. In addition, the contingency

was reversed during some sessions so that Adult I delivered non-contirrgent

and Adult II contingent reinforcement.
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During the study play came to be emitted only in the presence of
contingent reinforcement, and in later non-reinforced tests it again occurred

only in the presence of the adult who had previously delivered contingent

reinforcements. However, the contingent adult only acted as a discriminative
stimulus for play when holding the reinforcer cup.

The results from these two studies seem to accord with the findings

for low-probability responses in non-handicapped persons. However, two
studies of well-established, high probability responses cro not. The first
study demonstrated that free, response-independent reinforcement introduced

during extinction of an experimentally establishec| and stabilized response

resulted in the reinstatement of that response (Spradlin, Fixsen & Girardeau,

re6e).

Their subjects were l2 severely retarded children who performed a

button-pushing task in an automated experimental room. The response was

first established on an increasing ratio until it was being maintained with
food reinforcement on FII-25. once the response was stable, an extinction

session was runr during which one of three events occurred following each

2-minute pause in responding. Either food was delivered, a novel 5-second

buzzet was sounded, or no stimulus event was presented. These events were
presented in varying order to counterbalance sequencing effects. The latter
two conditions produced no change in the extinction curve. However, the

delivery of free food reinforcement appeared to act as a discrinlinative

stimulus eliciting the response which it had initially reinforced. These

results confirm the study by Redd and Birnbrauer (1969).

Hollis (1973) suggested that tra reinforcer delivered inclepenclently of
behaviour: (a) decelerates baseline response rates following a specified

schedule (e.g., FR or VI); (b) accelerates baseline response rates for dominant
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rrfree-operantrr behaviours and following experimental extinction; and

(c) that a stimulus may acquire multiple functions with respect to a

reinforcing eventrr (p. 596). He demonstrated this in an ingenious series

of experiments with six institutionalised, severely retarded children in an

automated experimental room. The dominant responses consisted of stereo-

typed hand wringing, head rolling and body rocking which occurred without

apparent antecedent events or consequences.

The introduction of response-independent or non-contingent reinforcement

in the form of food or drink resulted in a substantial increase in the stereo-

typed response over free-operant baseline levels and acceleration was even

greater with more frequent delivery. Another less frequent response of

ball manipulation was also recorded but was not affected by the non-contingent

reinforcement. llowever, when both a high probability stereotyped rcsponsc

and low probability responses (leg extension and ball manipulation) were first

conditioned on a VI or FR schedule, both decreased during non-contingent

reinforcement to below baseline levels. Deceleration was not complete because

the non-contingent condition maintained a level slightly above that obtained

in extinction, and, when it followed extinction, led to some recovery in the

response.

The non-contingent condition in these experiments provided some

adventitious response-reinforcer pairings in the same way as the random control

procedure used in autoshaping. However, stereotyped responses in relarded

persons of the l<ind studied by Hollis cannot be regarded as components of

consummatory behaviour in the accepted sense, although this has been a

conìmon explanation of the autoshaping phenomenon. Hollisrs data suggest

that an important aspect which may also predispose a response to ready

strengthening and maintenance by non'contingent reinforcement may be its
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initiat high probability of occurrence independent of reinforcement. Once

control of such a response by contingent reinlorcement is established, non-

contingency appears to have the usual decelerating effect. These findings

are supported by other studies (Reid, 1958i Spradlinr Girardeau & Hom,

Ig66), Nevertheless, even after such control has been established, a period

of extinction can result in non-contingent reinforcement again havirrg an

accelerating effect. The report by Spradlin, Fixsen and Girardeau (1969)

suggested that the reinforcer comes to operate as an eliciting or discriminator¡,

stin¡ulus in this last situation.

The responses discussed thus far have been unitary operants capable of

being established and controlled by consequences alone. Few studies have

manipulated contingency in relation to more complex behaviour without also

introducing other eliciting procedures. Once other procedures are involved,

the problem of isolating the effects of contingency alone become acute.

Applied studies are frequently concerned to reverse behavioural deficits by

establishing new behaviour. It is not usually practical to rely on reinforcement

alone to establish new behaviour because it rarely or never occurs. Even

shaping successive approximations is rarely used on its own to establish a

new response, since it can involve few experiences of reinforcement for the

individual r,vhile waiting for long periods of tinte for the successive behavioural

variants (Kiernan, I974). Instead, prompt and fade procedures, often using

physical guidance, are used in conjunction with contingent reinforcement.

A study by Baer, Peterson and Sherman (1967) of imitation among

retarcled children illustrates this combination of procedures while also high-

lighting some of the problems involved in isolating contingency. They worked

with three severely and profoundly retarded children who had previously

shown no evidence oI inritation, thereby providing an opportunity to investigate

whether a totally new resPonse could be induced.
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Training sessions occurred at mealtimes with spoonfulls of food and

the word ttgoodrr as the reinforcer. Shaping and physical guidance were used

to elicit responses when these did not occur spontaneously and were

systematically faded as training proceeded. A number of single responses

were demonstrated by the model, beginning with tl¡ose that the child could

already perform. Each denronstration was acconrpanied by the words I'Do

thisfi as the discriminative stimulus. To establish whether irnitation had

been acquired a number of probe responses were demonstrated without

reinforcement. Imitation was ir¡creased with this procedure fronl 0 percent

at the beginning of the program to 80-100 percent. For two children this

required the demonstration of 130 new responses.

Once inritation had been established, reinforcement was made non-

contingent. In this conditicn food and 'rGoodrr were still delivered at regular

intervals during the session. Intervals between deliveries consisted of. 20,

30 and 60 seconds, and no reinforcer was delivered until at least 20 seconds

after the last inritative response had occurred. Following this, the

contingency was returned. Inritation of both the reinforced and unreinforôed

probe demonstrations tl-rat had previously increased with training decreased

for two children in the non-contingent 20 and 30 seconds condition, then

returned to the previous strength once the contingency was reinstated.

One child maintained her rate of imitation during non-contingent 30 and 60

seconds delivery. However, imitation dropped to zero when non-contingent

reinforcement occurred after the words rrDo thisrr but before the imitative

response could occur. Zero ç'erformarìce was tl'ren rraintained, after a brief

recovery when non-contingent reinforcement every 30 seconds was reinstated.
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The effect of non-contingency is unclear in this study for several

reasons. The prompting and guidance procedures were also deleted and

reintroduced along with the change in contingency for at least two of the

children. It is therefore not possible to attribute the decrease and return

of imitation in these two cases to the change in contingency alone. lvloreover,

the interpolation of non-contingent reinforcement immediately after the

command in the third case actively forestalled any response rather than simply

making reinforcement non-contingent.

Lovaas, Berberich, Perloff and Schaeft.er (1966) similarly demonstrated

the establishment and strengthening of imitative speech in two mute schizo-

prhenic children using a food reward. They also introduced a period of non-

contingency, during which the verbal model was presented, but rewards were

delivered contingent upon time elapsed since the last reward, regardless of

the child's behaviour. Non-contingency in this case presumably allowed some

chance response-reinforcer pairings as in the randonl control procedure.

These authors also reported a reduction in imitative responses under non-

contingency, although no data were presented. However, shaping and prompts

were used in conjunction with contingent reinforcement during training and

it is not possible to tell fronr the information provided whether these procedures

were also systematically withdrawn and reinstated along with the contingency.

These two studies illustrate the difficulty of isolating the effects of

contingency ùhen several procedures are combined to strengthen a response.

It is possible that the several procedures interact. For instance, in the

two studies described above, shaping and physical guidance were required to

mould the inritative response so that reinforcement coulcl then be applied.

Thus, the operation of contingent reinforcement was dependent on the success

of these procedures as well as on the occurrence of the response. Moreover,
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no test was made of how the moulding procedures contributed tc¡ the behaviour

changes which occurred.

4.2.3. Continqency and toiletins

Demonstrating the effect of contingency on complex chains of responses

such as toileting poses even more difficulties than those discussed above.

Not only are a number of procedures required to elicit and build each of

the component skills and joirr them together as a smoothly performed sequencet

but the central responses of preventing and starting voiding are not readily

observable. It has been assumed ttrat the muscle control required in these

responses is operant in nature and therefore suscePtible tc¡ the control of

contingent reinforcement.

Many reports of toilet training have ignored the total sequence of

responses and concentrated on this muscle control. The majority of such

reports have been of individual or group case studies in which contingency

or any other training variables have not been experinrentally varied, and

no experimental controls have been used. However, three studies have

attempted to vary contingencY.

The earliest cperant stud¡r of bladder and bowel control was reported

by Blackwood (1963). He divided 45 institutionalized, severely and profoundly

retarded children into three SrouPSr matched for mean age, I.Q. and years

spent in the institution. One group of 15 acted as a no reinforcement control

and remained in their usual ward under custodial conditions. This ward

contained 30 children in all, witk¡ a staff-child ratio of l:20. The other

two groups were transferred together into a ward in which the staff-child

ratio was doubled to l:10. The toilet voiding of one of these grouPs received

contingent praise and food. The toileting of the other Eroup was handled in

the conr¡entional institutional manner without programmed reir¡forcement.
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However, the children in this condition probably received more general staff

attention as a result of the higher staff ratio, alttrough it was not programmed

specifically in relation to toileting. Blackwood did not record interactions

between staff and children, but suggested that its quality and quantity may

have irrcreased, not only because of more staff, but also because of the

training that these staff received in reinforcement techniques. The same

staff dealt with both experinrental groups. Therefore, although staff were

expressly instructed not to provide contingent reinforcement for toilet voiding

to the increased attention Broup, it is likely that their responses were often

made contingent on many appropriate responses emitted by the children.

The accident rate was reduced to the same degree in both the attention

and contingent reinforcement groups, while remaining unchanged in ttre no

reinforcement group. However, it is uncertain what led to these results.

It may be that the two groups were taken to the toilet more frequently than

the no reinforcement group because more staff were available. If tl-rat were

the case, the inrprovement may reflect increased staff opportunity to catch

more voidings in the toilet rather than an increase in the childrents toilet

voiciings. Flowever, Blackwood did not comment on this possibility. FIe

attributed the similar improvement of the two groups to an increase irr

attention, irrespective of whether it was contirrgent or not, in line with

suggestions that persons who provide contingent reinforcement to children

themselves become discrinlinative stimuli signalling that required behaviour

will be reinforced (Babad & Weisz, 1977i Hollis, 1973; Perry & Garrow,

1975; Redd ér Birnbrauer, 1969i Spradlin, Fixsen & Girardeau, 1969).

Hundziak, Maurer and Watson (1971) carried out a similar study with

institutionalized severely retarded children comparing the same three conditions.

However, they ensured that both ttre conventional training and reinforcement
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groups were placed on the toilet at about two-hourly intervals.

Reinforcement consisted of candy delivered through a dispenser beside the

toilet, and toileting was the only target behaviour. Accident rate did not

change significantly for any group. This leads one to suspect that

Blackwoodrs improved accident rate did indeed reflect more frequent

toileting of the children by ttre staff. The main measure in the Hundziak

et et study was frequency of toilet voiding. under the more stringent

controls imposed in this study, toilet voiding did improve significantly wittr

contingent reinforcement. There was no similar improvement for thre

conventional training method despite tl¡e extra attention that subjects

received.

These two studies dealt with urination and defecation together. One

other study considered bowel control alone (Tomlinson, 1970). In this study

a non-retarded three-year-old was treated for long standing bovrel retention

with occasional constipation. Bowel movements occurred only once every

7 to I0 days before training. During training, bubble gum, which was highly

sought after by the child, was made contingent only on toilet defecations.

In addition, a mild laxative was administered daily in the first week to

Prevent constipation. Non-contingency was introduced accidently during

the l3th week of training when the child went to stay with grandparents

who were unaware of the contingency and gave him bubble gum whenever

he requested it. The frequency of defecations immediately returned to

baseline, but recovered when the contingency was reinstated. Thre author

suggested that this was directly due to the changes in contingency. However,

it is possible that the change in environment also had sonre effect.

It does appear that the contingency of reinforcement is inrportant in

the acquisition of bladder and bowel control However, these three studies

are only suggestive for three reasons. Firstly, extraneous factors were not
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eliminated. The contribution of staff behaviour in the Blackwood study

has already been mentioned. In addition, none of the studies controlled

the behaviour of trainers during toileting, other than to specify the delivery

of contingent reinforcement. Second, none of the studies precisely defined

or controlled non-contingency. The third reason resides in the nature of

toileting which consists of a complex chain of interrelated responses. In

the Tomlinson study the child possessed the full chain except for the one

response which was targeted; defecation in the toilet. The apparent

importance of contingency in that case clearly reflected findings in relation

to other low probability responses.

Suggestive as these studies are, they leave sonre important issues

unresolved. Contingency appears to be a necessary factor in the

strengthening of the unitary responses discussed so far. However, very

young children and many retarded persons have little or no skill in many

of the responses involved in the toileting sequence. This was the case in

the Blackwood (1963) and Hundziak g3_e!. $971) studies. In such cases,

were rigorous experinrental controls to be instituted, it is doubtful whether

selecting only one element to be strengthened would be effective, since the

responses in the toileting seguence are interdependent. For example, in

order to inhibit voiding accidents, the individual needs to recognize bladder

or bowel tension, be able to find a toilet, deal with clothing, sit and bring

about the onset of voiding once on the toilet. If the individual instead has

to rely on others to do most of these things for him, failure of any of these

skills may result in accidents, which clearly can interfere with any systematic

attempt to strengthen bladder or bowel control. In fact, the improvements

in toileting reported in sonre studies which only dealt with toilet voiding

were either small, temporary, or could be attributed to staff vigilance and

frequent trips to tk¡e toilet.
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For these reasons it does not seem reasonable to investigate the factors

which may strengthen and control only one of the elements of toileting when

many are absent. Howevorr if we examine tl¡e contribution of contingency,

or any other factor for that matter, in relation to acquisition nf the entire

sequencer fi.¡rther difficulties arise, since the application of consequences

is not effective on its own (see Chapter 3). Once other training procedtrres

are introduced, it becomes difficult to isolate the contribution of each one,

especially when a number of related and predetermineo responses are being

established in sequence. This problem was mentioned earlier in relation

to imitation (Baer gI3., 1967i Lovaas 9I3., 1966). Consequently, it is

not surprising that no reports could be found of the contribution of

contingency to the acquisition of complex sequences of behaviour. The

implicit assumption has been that its demonstrated importance in relation to

low probability unitary responses or response classes will be mirrored in

complex sequences. However, when a number of training procedures are

combined, the control whic:h ccntirrgeircy exerts may be redrrced, or at least

may depend on the nature of one or more of the other procedures. This

issue is both theo.et,cally;nd practically important and is addressed in the

study reported in Chapter 6.

4.3. GUID¿tNCE

The second training strategy which has become a common part of toilet

training consists of a set of skill building procedures. These have been

variously referred to as shaping, prompting or physical guidance. These

terms appear to be used loosely and often interchangeably in the toilet

training literature, although the procedures to which they refer are rarely
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described in any detail. However, several reports of conrplex toilet training

programmes have specified the skill building procedures used (Azrin & Foxx,

l97li Foxx & Azrin, I973a, 197)bi Mahoney, Van Wagenen ôr Meyerson,

L97L¡ Singh, 1976'), These have generally consisted of standardized verbal

and gestural prompts, physical manipulation of the traineers body and

systematic fading of both until performance is independent. The following

discussion will therefore concentrate on prompting in conjunction with

physical guidance. For the sake of simplicity, the term rguidancer will be

used to designate these procedures throughout.

The modification of retarded behaviour has largely relied on tlìe

principles derived from the experimental analysis of operant behaviour in

the laboratory, and its major focus has therefore been the manipulation of

contingent consequences to strengthen, maintain or weaken behaviour

(Kiernan, I974r. The main concern of experimental operant studies has been

the factors which govern the rate, topography and timing of performance

rather than initial response induction and acquisition (Harzem, L9751,

Millenson & Leslie, 1979i Sidman, 1960). However, the purpose of much

applied behaviour training with retarded persons has been to establish

behaviour which either does not exist or rarely occurs. In such cases some

method is required which will induce and facilitate the response in order for

it to then be strengthened.

Shaping through the differential reinforcement of successive approxi-

mations to the desired response has been the method most comntonly used to

induce the simple responses studied in the operant laboratory (Millenson ðr

Leslie, 1979). Although shaping has also been used successfully to establish

significant new behaviour in humans, it can often prove an ineffective or,

at best, a laborious process (Bandura, 1969). Consequently, many applied
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workers have turned to methods outside the experimental operant framework.

These have included verbal instructions, modelling and guidance (Bandura,

L969; Kiernan, 1974). Imitation of a model and the factors which affect

its influence on response acquisition have been widely studied (Bandura, 1969¡

Millenson & Leslie, 1979). However, verbal instructions, non-verbal prompts

and, to a greater extent, guidance¡have been Iargely regarded as subsidiary

eliciting techniques which have little influence on the acquisition process

Per se.

Guidance has been a particularly common technique in the teaching of

nerv skills to retarded persons (Kiernan, 19741, However, to this authorrs

knowledge, there has been no investigation of the infl,:ence of guidance on

response ecquisition within the applied operant framework. Nor has guidance

received much attention in other areas of learning research, although a few

reports have appeared in relation to problem solving, maze learning and

pursuit tracking from time to time, since Thorndike first raised guidance as

an issue in 1898.

Guidance can involve either a rforced responser technique in which the

organism is passively moved through the required responser or physical

restriction in which performance errors are blocked. Frequently both aspects

are involved (Holding, 1965). Both methods create an errorless learning

situation. Early studies of animals presented with puzzle boxes indicated

that the forced response method considerably reduced the time taken to

learn the solution and also enabled animals to perform successfully after

failing to learn without guidance (Cole, 1907i Hunter, L9l2). This

enhancement of learning occurred even thouglr both guided and unguided

animals received immediate food reward for every solution.
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Several studies employed the forced response method in aninral rnaze

learning. Alonzo (1926) attached collars and leads to rats and drew them

through the correct path in the maze. V/hen compared with the usual trial

and error method in which the animal ran freely through the maze, the

forced response method consicierably reduced ttre number of errors in later

unguided test trials. The time of running from start to goal box was also

enhanced by guiciance, but only by a very snrall amount.

Three later studies found that pulling the animal tlrrough the maze on

a trolly was also effective in reducing errors and running tinre, even though

the animal made no running movements and only saw the food in the goal

box (Gleitman, 1955; McNamara, Long & Wike, I95Q Pritchatt & Holding,

1966). Moreover, Pritchatt and Holding found that the advantage gained

as a result of the trolly rides occurred whether ttre trolly moved from start

to goal box or vice versa. However, errors were reduced significantly more

by forward guidance.

Restrictive guidance also appears to facilitate learning. This was

demonstrated in a study of discrirnination learning in rats (Maier & Klee,

1945) which were trained to jump from a stand at one of two doors across

a gap. When the task was made insoluble by placing the food behind either

door on a chance basis, the rats developed a fixation and continually jumped

at the same position or figure. They continued to do this even when the

reward was again attached to one particular position or figure.

These fixations were extremely resistant to correction, even after

hundreds of discrinrination trials. However, manually preventing the rats

from jumping at the incorrect door did overconre the fixation. In addition,

more rats who had experienced ordinary discrimination trairring and had not

developed fixations learned a new discrirnination better when they received
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guidance than When they were left to learn by trial and error. Moreover,

when presented with a new discrimination problem to be learned by trial

and error, only 6 percent of rats, which had previously experienced guidance,

developed fixations compared with 36 percent of previously unguided rats

(Maier & Ellen, 1952).

Physically restricting human subjects from making errors in maze

learning similarly lowered errors and the number of trials to criterion during

Iater unguided trials (Koch, 1923\. The effect, however, was not as dramatic

as with the forced response method, probably because human mazes are traced

without the help of vision, and the learners were unable t<¡ tell which parts

of the maze edge were fixed and which were blocked pathways.

Human maze learning has also been studied under forced response

guiclance. With this method the experimenter held the stylus just below

the learnerrs hand and moved it along the correct path (Ludgate, 1924;

Melcher, 1934; Wang, 1925; Waters, 1930). These studies all showed that

forced response guidance had a greater facilitatclry effect on learning than

the restrictive method (Holding, 1965). For instance, Ludgate (1924)

reported less trials to criterion with this method than were required under

restrictive guidance as used by Koch (1923\.

Von Wright (1957) pointed out that it is not the movements required

in maze learning which have to be learned, but the Perceptual structuring

of the path. Consequently, blind folded guidance, whether restrictive or

forced response, is an inefficient method of facilitating maze learning, since

it does not allow the learner to identify the relevant characteristics and

choice points in order to construct a picture of the true path. This was

suggested as the reason for the fairly small advantage resulting from

guidance in human maze learning contpared rvith the considerable gains

found in animal maze learning. Animals in a maze have input available
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through all senses, and in the guiclance studies could see down all alleywayst

even those tÌrat were blocked.

Further confirmation of this view was provided later by Van D uyne

(IgT I) in a study of discrimination learning in four-year-olds. The

discriminations required were blue-yellow and square-circle. Sixteen children

were selected who demonstrated prior ability to recognize these stimuli.

They were divicled into four SrouPS equated for general intelligence, verbal

ability, psychomotor skill, attention span and emotional maturity. The task

was to press the square to a blue (or yellow) light and the circle to a yellow

(or blue) light. The two lights were presented in random sequence over

38 trials.

Neither imitation nor guidance alone led to more correct resPonses on

either task than would be expected by chance. However, witl'r the addition

of verbal prompting, correct responding was significantly better than chance'

Discrimination tasks, like maze learning, do not require new motor skills.

Instead, ttrey involve correct direction of attention and perceptual activity.

The verbal description in this study may have oriented the children to the

salient features of the display and thus enhanced learning. Guidance and

observation of the experimenter performing the task did not highlight the

salient features and, indeed, may have oriented tl-¡e children more towards

the hand movements rather than thre display (Taporozhets, 1961).

The influence of guidance on moment to moment adjustive skills has

also been studied in relation to tracking tasks. Adjustive tasks of this

nature require new motor skills and thus have more in common with toileting

skills for which guidance has been used than tasks which are primarily

perceptual. Two groups of studies will be considered here. Thre first two

studies dealt with a discrete adjustive movement. It required the individual
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to grasp a l<nob or lever which was mounted on a track along which it could

slide. The task was to move this object along the track by hand for a

defined distance without the help of vision or in some cases, hearing.

Holding and Macrae (196a) used this task to compare forced response

and restrictive guidance with knowledge of results and a control condition.

They found that knowledge of results and restrictive guidance led to

significantly greater improvement than free practice or forced response

guidance.

In a second experiment with modified aPparatuE both the original

pushing nlovement and a releasing task were studied (llolding & Macrae,

1964\. The latter consisted of holding a sprung lever while it was pulled

along the track by a spring and releasing the lever when the required point

on the track was reached. This rcleasing action stopped the lcver rrlovemcnt.

Forced response guidance entailed the learner holding the lever as it was

pulled along to the required point, where a stopPer released the lever and

stopped the movement. Restrictive guidance required that the learner

pushed the lever until it came up against a stopper at the correct position

on the track.

The push task was again affected in the same way by the two guidance

methods. Restrictive guidance enhanced learning more than forced resPonse

guidance. However, per{orrnance of the release task was significantly

enhanced by the forced res'ponse method, while restrictive guidance led

to only a small inrprovement. This was a reversal of tLre effects seen in

the push task. It was suggested that the type of guidance which would

enhance learning depended on the ntatch between the guided movements

and the movements required by the actual task.
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The second group of studies involved pursuit tracking. This task

required the individual to continually locate a moving target and make

continuous motor adjustments to keep pace with it. The effect of forced

response guidance on the learning of this task was investigated by Holding

(1959). The learner moved a knob in order to keep a pointer on tlie track

as it'moved vertically in front of him. During the guidance conditiont

the learner held the knob while it moved automatically to keep the pointer

on the track. Both guidance and trial-and-error learning reduced errors

by amount the same amount. However, it should be noted that this task

was learned very quickly so that all subjects reached a ceiling in several

minutes. It is possible that guidance would be superior to trial-and-error

learning with a more difficult task which took longer to learn.

A later study did investigate guidance with a task which took longer

to learn (Macrae & Holding, L965'), They used a discrete tracking tasl<

in which a lever was moved to extinguish a random sequence of lights on

a display board. The effects of small and large amounts of guidance in

high and low error tasks were also investigated. The more difficult version

of this task involved reversing the display-control relationships' More

errors were made on this task. Guidance was provided by automatic correct

rnovements of the lever while the learner was holding it. This time guidance

had a clear effect, with a large amount of guidance resulting in significantly

higher scores than small, and both being significantly better than no

guidance.

Bilodeau and Bilodeau (1958) also compared guidance with no guidance.

However, in their stuclyr guidance was restrictive rather than forced

response. The task was to move a clover leaf path under a pin as quickly

as possible by co-ordinating the movement of two handles. Scores
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consisted of the number of contacts along the path which emitted a click

as they passed under the pin. During training the guided ErouP achieved

consistently higher scores than the unguided SrouPr and the advantage of

guidance was greatly magnified when much longer training was given.

It was suggested that extending the training period allowed learners to

rely almost solely on visual and propriocePtive cues by the end than on

binding against the walls of the path or on the presence or absence of

clicks as they traced the pattr. External stimulus control was thus

transferred to internal control, hence the increased advantage with

extended training.

The usual environmental influences which have been considered crucial

in the learning of Voluntary responses are the immediate consequences of

those responses. These can be in the form of extrinsic reward or knowledge

of results. The effect of guidance as compared with knowledge of results

were studied by Lincoln (t0Sø¡. The task was to turn a handwheel of 15 cm

diameter at a constant rate of about 100 rpm. This was attempted without

tl're use of vision. Performance improved considerably under both conditions.

However, initial improvement was greatest under guidance. Towards the

end of training, improvement was greatest with knowledge of results.

During a return to baseline after training, all groups performed about the

same.

Holding and Macrae went further to examine a number of aspects

of guidance which may make it more or less effective in training ê response.

In the study described earlier (Holding, 1959), two extra grouPs were run.

One received guidance while blindfolded, and the learners in tl-re other sat

with folded arms while watching the pointer and the knob as they moved

automatically to follow the track. Visual observation contributed about
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60 percent in terms of the error saved by full guidance, while kinaesthetic

guidance contributed only about 20 percent.

Two further aspects were studied by Holding and Macrae (1960). These

comprised the speed of movement forced by guidance and how much voluntary

action was possible during guidance. Slow guidance at ttre tnatural speed of

movement used by new learners was superior to fast guidance, and partial

guidance, allowing some voluntary movement, was more effective than full

guidance. It was postulated that slow and partial guidance provided more

information about the nature of correct responses,

Finally, the effect of guided tracking of simple, intermediate and

complex paths, before testing on the intermediate path, was investigated

(Macrae & Holding, 1966). The tracks to be followed were provided by

a green spot moving in a simple or two increasingly complex sine wave

patterns on an oscilloscope tube. Each of three groups were trained to

follow one of these patterns with a pointer operated by a control knob.

Half of each group practised with no help, while the other half received

full guidance by holding the knob as it moved the pointer automatically.

Unguided practice was accompanied by increasing errors with

increased track complexity. Guidance at all three levels of complexity led

to better initial performance on the intermediate track during test trials,

with faster progress than resulted from trial-and-error practice,

From this research it appears that physical guidance facilitates

learning by both reducing or preventing errors during acquisition (Holding,

1965i lVelford, 1968)r and by showing what is to be done and how it is

to be done (Holding & Macrae, 1966r, These two latter functions can be

characterized as providing task information and response information. When

either or both these types of information are provided, performance after
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guidance is better than after no previous training, and learning can occur

as a result of passive movement even without knowledge of results. However,

whether learning is better with guidance than with trial-and-error depends

on a number of factors. These include the amount of guidance during

acquisition, the form of guidance used, and the nature of the task.

For practical purposes the optimum amount of guided practice will

vary from task to task. In the discrete tracking task used by Macrae and

Holding (1965), nine guided trials enhanced learning more than one guided

trial. Lincolnrs (L956, subjects made their largest improvements in achieving

a standard rate of turning a handwheel during the first two trials with very

little additional improvement after that.

The fundamental determinants of guidance effectiveness, however,

appear to be the kind of information required to perform the task and whether

tl^re guidance used provides that information. Thus, when successful

performance of a task relies primarily on perception and recall of the

stimulus changes to be achieved, the most effective guidance will orient

the learner to these rather than to motor responses. Conversely, when

the major demands of a task are co-ordinated movement, the most effective

guidance will highliglrt the resPonse rather than the Perceptual aspects.

The most telling demonstration of the importance of information

match between task and guidance occurred in the study by Macrae and

Holding (1965). Of the two forms of guidance used, each was effective

with only the task which it most nearly matched. Analysis of the guidance

and tasl<s indicated that the restriction method gave task information by

orienting the learner to the end point of the movement. Sincc the rclcasc

task relied heavily on percePtion of the end point and very little on the

form of the movement used to reach it, this was the guidance that was most
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effective. Similarly, forced resPonse guidance gave prinrarily response

information, which was the major demand of the push task.

In the 1966 study by Holding and Macrae, guidance which forced

the response at the speed naturally used by new learners conveyed the

required information more efficiently than guidance at a faster rate. Of

even more interest was the superiority of partial guidance which allowed

some voluntary movement, thus making more information available. The

extra information concerned incorrect movements, which nevertheless were

defined as incorrect by the resistance which they met. This is much the

same kind of information about alternatives provided by the view of wrong

alleys through the barriers in the animal maze learning studies. It may

be that knowledge of alternatives is crucial information during the learning

of perceptual-motor skills (Holdingr 19651 and that guidance which does

not provide this is reduced in effectiveness.

4.3.1. Guidance and adaptive behaviour

Interest in guidance as a facilitator of learning did not continue

after the series of studies discussed above, although the evidence indicated

that it could be an important factor in perceptual motor learning, and went

some way towards defining how guidance could be arranged for the besi

effect. However, the studies all employed fairly artificial tasks in highly

controlled conditions. The question remains whether these findings would

be repeated with adaptive skills in a more normal environment.

Only one study by Kirillova could be found which considered guidance

in relation to adaptive motor behaviour. This was referred to in a report

of Soviet research (Zaporozhets, 196l). Children ranging in age from three

to seven years were taught motor skills by either rmechanical guidancel

involving rpassive movementsr or imitation of a model. The younger clrildren
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took less time to acquire the skills with guidance than with imitation. With

increasing age imitation became more effective, so that by five or six years

of age both methods were equally effective. By seven years of age inlitation

was the more effective method.

This study raises some important issues concerning the development

of organisms which may throw further ligi,t on the function of guidance,

Teitelbaum (1977) has argued that behaviour is an hierarchically organized

structure which becomes increasingly voluntary with age as increasing

encephalization transforms the basic inbuilt reflexes into more variable

responses, by gradually integrating them with the different sensory modalities,

At lower levels of encephalization early in development, behaviour is less

co-ordinated with sensory input, especially through the distal senses, which

therefore cannot direct and organize motor activity in more tl-¡an a rudimentary

way.

This conceptualization resen¡bles the development of investigatory

orienting reflexes postulated by Soviet researchers (Zaporozhets, l96l).

Orienting activity begins as unorganized perceptions of discrete incoming

stimuli which have conditioned or unconditioned significance for the organism.

However, as cortical organization develops, orienting investigatory activity

selects, intensifies and orders particular sensations arising from an object

or situation in relation to each other to form an image. This image can

then regulate movement in relation to the object or situation, so that it

becomes voluntary rather than reflexive, and more complex. In the early

stages of development, motor-tactile orientation, being closest to motor

execution, is dominant. Later, the distal senses are integrated, and

eventually speech, as a representation of image, is able to direct and control

movement.
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This view suggests that the younger children in Kirillovars experiment

learned new motor behaviour more effectively with physical guidance than

with imitation because their orienting activity relied more on nrotor-tactile

than visual input. Observing a model may have led to better acquisition

in the older children because vision had been integrated into orienting

activity by that age. At the same time as these changes occurred, learning

t¡nder both training modes became faster as behaviour became increasingly

regulated by orienting activity.

Other evidence supporting this view of the development of perceptual

control of motor behaviour was cited by Zaporozhets. For example, young

children used considerably more touch and manipulation to familiarize

themselves with strange objects. However, to begin wittr, they turned the

objects around with their fingers in an unorganized fashion so tl-rat contact

with the object was constantly lost, and they were unable to discover the

specific features. With increasing age, manipulation became more organized,

and purely visual orientation increased. However, even the older children

reverted to tactile orientation when objects were introduced which had

no familiar characteristics.

The interpretation of these findings can also be related to the guidance

studies with adults. In the studies of maze learning and discrete adjustive

movements, learners were prevented from using vision and, in some cases,

hearing. Therefore, they were left with only the kinaesthetic senses fronr

which to create an image of the task. Moreover, the tasks were unfamiliar

and performed ir¡ a highly artificial situation. This was so even for the

continuous tracking tasks in which vision was involved. It is possible that

under such unusual and difficult conditions physical guidance considerably

assists orienting activity, because learners fall back on motor-tactile

orientation to organize their movements.
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The converse may also be true; that is, with adaptive tasks having

some familiar components, performed in a more familiar environment, and

with input available through all sensory modalities, guidance may confer

little or no advantage during acquisition. This was certainly the case for

the olcler children in Kirillovars experiment.

¿1.3.2. Guidance and retardation

There has been no investigation of the efficacy of guidance in applied

studies of rnotor skill learning with retarded Persons. This field has been

dominated by the operant conditioning model since the 1960s. Consequentlyt

tl-re emphasis has been on the manipulation of contingent reinforcement and

punishment. Within this model some emPhasis has been given to arranging

discriminative stimuli so that they direct orienting activity to the salient

preliminary cues which signal that a particular behaviour is appropriate'

'0t/ithin this framework physical guidance has been regarded as one

of several methods of establishing stimulus control and has become a conlmon

ancillary technique in many training programmes and studies of behaviour

acquisition (Kiernanrl974). However, its inclusion in training has occurred

without reference to evidence for its effectiveness. Presumably, the decision

to provide guidance has been made intuitively or on pragmatic grounds, since

the traditional means of operant response facilitation appeared too cumbersome,

especially when complex skills were involved.

If guidance provides the required response and task information

and is effective in the training of adaptive motor skills, it probably does

more than establish preliminary stinrulus control, as discussion in the previous

section would suggest. Rather, it should assist in orienting the individual

to moment by moment stimuli arising from his or her actions, and establishing

these as an inrage or motor programme to generate and guide the movements
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during subsequent performance (Holding & Macrae, 1966; Kiernan, 1974).

As a training technique it would therefore have a quite different function

from either discriminative setting stinluli or resPonse consequences. It

could be regarded as adding another dimension to behaviour training, over

and above the contribution of the usual operant strengthening techniques.

Guidance which has this function may be particularly effective in

motor training with retarded persons. They are frequently characterized

as having neurological deficits (Clarke ðc Clarke, L974; Ellis, 1969), specific

deficits of attention (Denny, 1966; Zeaman & House, 1963'), or as being

slow to develop (Clarke & Clarke, 1974; Zigler, 1969\, In the event that

any or all of these characterizations applyr it is likely that cortical control

of behaviour and organisation of orienting activity has not developed to

the level found in non-retarded peers, especially where young or severely

retarded individuals are concerned. As a result they may rely on motor-

tactile input, and guidance may be a particularly appropriate form of training,

as it was for Kirillova's youngest children, because it directly assists

perceptual organization and control at this level.

4.4. INCREASING BEHAVIOURAL CONTROL

A major difference between applied studies of operant behaviour

and laboratory research lies in the kinds of responses selected for study

and the reasons for their selection. In laboratory studies ttre emphasis is

usually on discovering general principles which govern the effects of specific

phenomena on behaviour (Sidman, L960r. Although the behaviour considered

may be of intrinsic interest, it is generally selected as a convenient and

typical example of operant behaviour, which will presumably follow the same

laws as any other voluntary response. Therefore, simple responses are chosen

{

.ì1
l'I
t,"

L



t29.

which are treasy to emit, observe, record and integrate with stinrulus

operations" (Bijou & Baer, 1966\ are amenable to precise definition, and

are potentially variable over a wide range,on at least one dimension (Sidman,

1960). The rate of responding has been the most frequently used dimension

because it displays wide variability and is sensitive to subtle changes in

environmental conditions (Skinner, 1966). This approach to the selection of

responses and response dimensions to be studied has allowed behavioural

control techniques, observation and recording to be refined and automated

so that the effects of experimental manipulations can be clearly isolated,

free from interference from uncontrolled variables, including the process of

observation itself.

In applied studies, on the other handr it is usually the behaviour

which is of central importance, because its absence or excessive occurrence

creates significant social and adaptive problems for the individual. Such

behaviour rarely has the convenient characteristics sought in laboratory

research. This is especially so in relation to retardation, where 'tthe rate

at which a simple response will be repeated is seldom an important question",

and the aim is |trather to shape relatively complex patterns of response to

occur in correct sequence, and in only the appropriate situationsrt (Harzem,

1975, p. 104).

Complex patterns of responding are not readily subjected to automated

control, observation and recording. In addition, the purpose of much applied

research is the establishment of adaptive responses which the individual

can then use in his or her daily life. Therefore, behaviour shaping and

strengthening often takes place either in the natural environment or in a

setting which has many of the characteristics of that environment. Such

environments by definition contain many uncontrolled factors. Furthermore,
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a primary aim is often to bring the behaviour under the control of

consequences delivered by other Persons in that environment or to change

existing stimulus-response-reinforcement patterns of social interaction.

ln these circumstances improved control techniques may actually conflict

with the practical aims of the research. Therefore, the problems involved

in maintaining the practical value of applied research venturès while

increasing behavioural control and the reliability of observation and recording

have become central issues for applied researchers (Kiernan, 1974).

Response detection and techniques for ensuring that the delivery of

consequences occurs as planned have received particular attention in applied

research (Kiernan, 1974r, The most common situation will serve as

illustration. The experimenter wishes to accelerate a behaviour which is

considered to be of adaptive significance, but which the individual rarely

emits. The behaviour is observed and recorded for a period of time and

then consequences are applied. The experimenter personally delivers a

reward following each emission of the behaviour. Under this condition

the behaviour is observed to occur with increasing frequency. The programmed

reward is ttren omitted and the frequency with which the behaviour occurs

is observed to decrease until the reward is again applied, when the behaviour

increases to its former frequency.

In reporting the study, the experimenter generally describes how

and when the rewards were delivered during the experimental condition,

but no evidence is supplied to show that this actually occurred as planned,

although tlre results are presented as evidence for the influence of immediate

reward on a continuous schedule. However, it is conceivable that the

experimenter may have failed to detect a number of responses and therefore

failed to deliver reward on those occasions In that event, it may be some
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unspecified schedule of intermittent reinforcement that influenced acquisition

rather than the planned continuous schedule. It is also possible that ttre

experimenter was slow to deliver rewards on some occasions so that sonle

other behaviour following the target behaviour was adventitiously strengthened

at the same time. In that event what was acquired may actually have been

a chain of two or more responses on multiple schedules. Failure to recognize '

this could have serious implications for future attemPts at replication, for

generalization, and for transfer of control of the targeted resPonse to naturally

occurring contingencies.

For these reasons the behaviour controls involved in timing and

scheduling are fundamental to demonstrations of the operation of consequences

and are rightly emphasized in most discussions of behaviour modification

methodology (Gardner, l97I; Kiernan, 1974i Krumboltz & Krumboltz, 1972i

Neisworth & Smith, 1973; 'Watson, 1973b), However, while many researchers

are aware of the importance of behavioural controls and carefully describe

their experimental procedures, the reader is usually left to accePt on faith

that the delivery of consequences was as described.

An admirable study by Thompson, Iwata and Poynter (1979) makes

it clear that this faith may not always be justified. The aim of their

experiment was to reduce tongue thrusting during mealtimes in a ten-year-

old, profoundly retarded boy with spastic cerebral palsy, with whom

traditional treatment had no effect. The boy could not feed himself and

had to be positioned carefully and secured in order to remain upright during

meals. An effective treatment was sought because pathological tongue

thrusting can lead to serious nutritional problems, dental malocclusion and

distortion of speech. The treatment was introduced as condition B in an

ABAB design. During treatment food was only presented when the tongue
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was inside the mouth and, whenever the tongue moved out of the mouth

past the middle of the lower lip, it was gently pushed back into the mouth

with a spoon.

The occurrence of several responses and contingent pushback were

recorded throughout by independent trained observers using a partial interval

observation system (Powell, Martindale & Kulp, Ig7 5Ì,. The observations of

interest here are of tongue thrust and pushback. Inter-observer agreements

ranged from 67 percent to 9l percent for tongue thrust and fronr 9l percent

to 95 percent for pushback. In addition, the percentage intervals during

which tongue tl'rrust and contingent pushback occurred were graphed, showing

that some tongue thrusts were not followed by pushback during most sessions,

while pushbacks occurred on a few occasions when tongue thrusts were not

recorded. A further check on procedural accuracy was made by comparing

intervals scored for each of the two events. This yielded 84.9 percent

concurrence.

The l5.l percent error rate may have reflected inaccurate observations,

since observer reliability was less than 100 percent. It may also have inclicated

that the experimenter did not detect all tongue thrusts and therefore did

not pushback following every occurrence. Alternatively, it may have

indicated that on some occasions contingent pushback was considerably

delayed. The system of observation provided 7.5 second observation intervals

followed by 2.5 seconds as recorded by independent observers. Thus, even if
a tongue thrust had been recorded in one interval'and a pushback in the

next, there would have been at least 2.5 seconds delay between the response

and the consequence. Since the experimental procedures considerably reduce

tongue thrust, the procedure was judged practically to be effective. However,

an understanding of the precise nature of the controlling variables is not

possible, since continuous, immediate pushback may not have occurred as
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planned. This nray create interpretation problems in future replications,

especially if similar control of tongue thrust cannot be demonstrated.

The careful training and monitoring of observers and analysis of

control procedures in the Thompson 9!3!. study were Post hoc rather than

a direct attempt to increase control during the study. Moreover, the analysis

did not show which aspects of procedure contributed to inaccuracy of

behavioural control. Holz and Azrin (t966) have provided an excellent

discussion of methodological problems relating to response detection and

the delivery of consequences, together with techniques to increase control

of these aspects of procedure. Although their paper was specifically

concerned with the conditiong of human verbal behaviour, much of their

discussion is equally relevant to applied studies in general. The problems

which they described arise specifically because the provision of consequences

involve human activity. There may be difficulty in defirring and therefore

reliably recognizing the responses of interest so that these can be treated

consistently. The experimenter may be unable to meet the demands of

recording, reinforcing and Programming his or her own behaviour in quick

succession, so that delivery may be unreliable. In addition, thre experimenter

may have expectations which systematically influence not only the observation

record but also tlre behaviour of subjects. However, as in laboratory

research, the identification of these aspects has generally been seen as a

metl-rodological issue rather than as the object of investigation per se (Sidman,

1960).

One exception is the extensive research into experimenter expectancy

effects (RosenthaI, 1969t 19761, Unlike other metl'rodolotical issues,

experimenter effects in behavioural research are seen as having inrportance

for the study of human interaction in general (Rosenthal, t976). of
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particular interest here is the evidence for expectancy effects in response

detection and the delivery of consequences. Systematic effects have been

demonstrated in both animal and human research. When experimenters were

given certain expectations concerning the abilities of their animal subjects,

the actual performance of the animals during learning experiments accorded

with those expectations. It was found that experimenters who were told

that their animals were superior reported that they observed more closely

during tkre experiment than those who believed that their subjects were

inferior (Rosenthal & Lawson, 1964). This may very well have led to more

rapid and appropriate reinforcement of the desired response. Hence, the

superior performance of their rats may have resulted from more accurate

response detection and reinforcer delivery.

Most studied of expectancy effects with human subjects have not

used performance during learning as the dependent variable. Expectancy

effects have been found in studies of psychophysical judgements (Zoble,

cited in Rosenthal, 19691, person perception (Rosenthal & Fode, 1963) and

educational achievement among children.(Beez, 1968; Meichenbaum, Bowers

& Ross, 1969i Rosenthal & Evans, cited in Rosenthal, 1969; Rosenthal

& Jacobson, 1968). Two unpublished studies by Kennedy and colleagues

tl¡at did look at performance during learning were cited by Rosenthal (1969).

The dependent variable was amount of conditioning during a verbal

conditioning experiment. Experimenters who expected greater conditioning

obtained greater conditioning than experimenters who expected less

conditioning. However, tl¡is effect appeared only when experimenters

worked face-to-face with their subjects but not when they sat out of visual

range behind their subjects.
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Rosenthal (1969) also reported the findings of an unpublished masterrs

thesis by Johnson, whose study looked at childrenrs rate of marble-dropping

under social reinforcement. The expectancy effects were very carefully

isolated from observer bias by having the responses recorded automatically

and collated by a second person who was unaware of the expectancy conditions

under which subjects responded. Again, experimenters who expected a

greater increase in the rate of marble-dropping obtained a greater increase

than those who expected a lesser increase. These and other studies suggest

rrthat an experimenterrs expectancy may be an unintended determinant of

the results of his researchrr (Rosenthal, 1976, p. 331). In studies of behaviour

change it rnay well be that the speed and accuracy of response detection and

of the delivery of consequences are at least two classes of experimenter

behaviour which mediate the influence of expectancy on subject performance.

While the studies discussed so far provide some evidence for the

inrportance of methodological considerations in behavioural research, none

has l¡een found which directly examine the effectiveness of techniques to

increase the reliability and consistency of response detection and the delivery

of consequencqs. Generally, such techniques have been described as

mettrodological improvements, with no direct evidence to show thrat they

did in fact achieve increased control

A number of methods have been advocated to either control for or

assess the effects of experimenter expectancy (Rosenthal, 1976). One method

involves making the experimenter rrblindrr to the subjectts treatment ccndition.

This can be achieved when the nature of the experimental treatment does

not rely on direct interactions between experimenter and subjects. For

instance, in a study of the effects of a drug or¡ behaviour, the experiment

can be arranged so that the experimenter does not know which subjects are
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receiving the drug and which the placebo until after the behavioural data

have been collected. It is also possible to ensure that experimenters are

I'blind'r if the purpose of the experiment is to investigate the influence of

a non-interactive variable on subjectsrresponses to an interactive treatment.

However, this method is not possible in most applied studies of operant

behaviour, since the variables of interest are the interactive treatment itself

as well as the observable behaviour of the subject during treatment, neither

of which can occur without the experimenterrs knowledge.

Although it may not be possible to control for expectancy effects,

it may be possible to treat expectancy as one of the independent variables

so that its contribution to the results can be taken into account during the

analysis of results. This method is illustrated by Burnhamrs study (cited

in Rosenthal, 1969) of the effects of brain lesions. on ratsr performance in

a T-maze discrinrination problem, in which the experimentersr beliefs

concerning the subjectsr neurological state and the actual state were both

found to be significantly related to performance.

A variety of other methods have been used to reduce expectancy effects

and increase control over experimenter behaviour. These include the use of

a number of experinrenters in order to cancel unknown biases and increase

the generality of results (Rosenthal, 1976\, the refinement and coding of

response definitions (l-tolz ðc Azrin, 1966; Patterson, Cobb & Ray, 1972),

extensive trainirrg of experimenters (Rosenthal, 1976¡ Hall & Copeland,

1972), and cues to elicit appropriate experimenter behaviour together with

feedback to experimenters about their performance (Herbert & Baer, 1972i

Martin, 1972; Panyan, Boozer ðc Morris, L970; Parsonson, Baer & Baer,

1974). In addition, the use of separate observers to record the behaviour

of interest has become a common practice, thus leaving the experimenter
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free to concentrate on his or her performance vis-a-vis the subject

(Hamerlynck, Handy & Mash, r97Ð. This practice also offers a further

advantage in that the experimenterrs behaviour can be observed and

recorded (Rosenthal, 197 6).

A paper by Hall and Broden (1967')t which was discussed in Section

4.2.2t described the use of several of these methods in an attempt to increase

the accuracy of teachers as reinforcing agents. Three studies were

described which demonstrated increased rates of adaptive behaviour in brain-

injured children through the systematic arrangement of contingent social

reinforcement which was delivered by teachers who were initially unfamiliar

with the principles of reinforcement. The behaviour of interest in the tl-rird

study was social play. The first and most common method to control

teacher performance was to release the teachers of any recording function.

Records during the first three days of the reinforcement condition

indicated that social attention was given by teachers during only a few

of the intervals in which social play had been scored. Therefore, three

further techniques were employed to increase teacher accuracy. one was

to restate and clarify the criteria for social play. The second was to supply

more direct feedback to the teachers after each day's session. The third

was to instruct teachers to also reinforce the child for looking towards

othrer children at Play. Since this latter behaviour occurred frequently,

whereas social play rarely occurred, this procedure may have enhanced the

teachersr vigilance and motivation, as well as shaping the childrs response.

The introduction of these procedures led to a marked rise in social play,

thus providing indirect evidence that increased behavioural control had been

achieved.
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lvhile considerable effort has gone into controlling experimenter

behaviour to reduce error and bias in applied behavioural research, an

alternative apProach has been to eliminate experimenter-subject contact

altogether (R$nthal, 1976r, This entails a degree of automation usually

only achieved in the laboratory, but which is also possible when the response

of interest is a simple, non-social response. For instancer'in two studies

both response detection and reinforcer delivery were completely automated,

and strengthening rvas achieved of lever pressing in a crib-bound, profoundly

retarded child (Bailey & Meyerson, 1969)¡ and adaptive arm movements in

profoundly retarded children with cerebral palsy (Murphy & Doughty, Lg77).

These two studies are impressive demonstrations of how behavioural

control which would be very difficult for a human experimenter to achieve

can nevertlreless be achieved with automated response detection and

reinforcer delivery. The 50 days of continuous vigilance and procedural

accuracy achieved by the aPParatus in the Bailey and Meyerson study would

have been almost inrpossible for human experimenters to achieve. Similarly,

the judgements required in the arm movement study would have been

extremely difficult for a human experimenter to make without the

mechanically defined criteria provided by the apparatus.

Automation of response detection and the delivery of consequences

has also made possible the modification of other responses such as sucking

in infants (Kron, Stein & Goddard, 1963¡ Sameroff, 1965) and upright posture

in severely retarded persons (Grove, Fredericks, Baldwin & Moore, L977;

Macurik, 1979), and has increased experimental control in the study of simple

language responses (Lane ðc shinkman, 1963¡ Lindsley, r96v¡ shearn, sprague

& Rosenzrveigr 1961). However, when the response of interest is conrplex

or social, the use of fully automated response detection and delivery of
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consequences is rarely possible. Nevertheless, many investigators have

attempted to increase exPerimenter accuracy and minimize experimenter

involvement by employing methods which at least partially take over one

or both these functions from the experimenter (Holz & Azrin, I966i

Rosenthal, L976),

Assistance with response detection has been provided in some studies

by having an independent observer signal the experimenter whenever the

response to be consequated occurs (AUen, Henke, Harris, Baer & Reynoldst

19671 Bettison, 1974¡ Clark, Rowbury' Baer & Baer, 1973; Hawkinst

Peterson, Schweid & Bijou, 1966¡ Pinkston, Reese, LeBlanc & Baer, 1973),

or by defining the target behaviour in terms of a dimension which could

be measured mechanically (Ayllon, 1963r. Experimenter involvement in

reinforcer delivery has been partially reduced by using remote control devices.

For example, Patterson and his colleagues used a radio-activated auditory

signal to an earphone worn by the subject in one study (Patterson, Jones,

whittier & wright, 1965), and a remotely activated light and electronic

counter in another (Patterson, 1965'), In both cases subjects received

tangible rewards at the end of each session corresPonding to the number of

signals delivered during training. sonle resPonses are of a kind which lend

themselves to the use. of Programmed electronic reward devices' For

instance, Zeicller and Zimmer-Hart (\979\ taught a physically handicaPPedr

retarded child to walk using a radio which could only be activated by pushing

two switches in sequence. The first switch was placed at increasing

distances from the radio so that the child had to cross successively greater

clistances to push the second switch and hear the music.
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4.4.1. lncreasirrs behavioural control irr toilet training

Self-toileting involves a complex set of responses and discriminations,

and therefore investigators face a number of problems of behavioural control.

These problems are common to the study of complex human behaviour in

general. However, particular difficulties exist in relation to toileting because

of the nature of the central response of voiding. The muscle action involved

in voiding is internal and therefore not directly observable. Consequently,

only the product of that muscle action, in the form of deposited urine or

faeces, can be detected.

Behavioural products are often used as measures of performance; for

example, a completed match-to-sample in discrimination training or a comPleted

set of work sheets in educational training. In such research, training sessions

are of limited duration and the responses are often elicited by instructions

or physical prompts. In these situations, the movements made by the subject

alert the experimenter to be ready for the completed product, which is

usually quite obvious. Furthermore, the experimenter has only to remain

alert during the limited period of the training session. This is not the case

with voiding, whose occurrence largely depends on unobservable physiological

factors. It cannot be programmed by the experimenterr although some

control may be exerted over the frequency and timing of voiding through

the provision of extra drinks (Azrin & Foxx, I97I; Van Wagenen, Meyerson,

Kerr & Mahoney, L969r, or medication to induce defecation (Schaefer, 1979),

A furtlrer problem arises because voiding usually takes place in the toilet

or clothing where it often is hidden from view or Soes unnoticed.

These cl'raracteristics of voiding make detection and ttterefore immediate

delivery of consequences particularly difficult. A number of investigators

have attempted to overcome the problem of response detection by designing
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electronic detecting devices. The first of such devices, for use with small

children, was described by Van Wagenen and Murdoch in 1966. It consisted

of a wire grid sewn irrto the childts pants and connected to an electronic

alarm device, worn in a small package at the waist. The device emitted a

tone whenever urine or faeces came into contact with the grid, thus alerting

the trainer that voiding had begun. This ensured that non-toilet voiding

could be detected.

A modification of this device, so that it would detect all urinations

wherever ttrey occurred, was reported by Van Wagenen, Meyerson, Kerr and

Mahoney (1969). Instead of the grid in the pants, the child wore a belt

from which a plastic or rubber urinal was suspended beneath the urethral

opening. Urine passed over sensing electrodes in the urinalr triggering

the sounding of a tone, and then passed through an orifice at the bottom.

This device was tested with nine incontinent retarded children between

four and nine years of age. This was one of the first reported uses of

a response detecting device as part of training for fully independent toileting.

Neither of the Van Wagenen devices detected all voiding. The first

version did not detect toilet voiding, while the second was unable to detect

defecations. Azrin, Bugle and O'Brien (1971) overcame these problems with

two alarm devices, one in the pants to detect non-toileted voiding, and one

in the toilet to detect all toilet voiding. The alarm was set off when

moisture bridged the gap,thus closing the circuit between two studs which

were placed approximately one inch apart. With this arrangement the device

could be attached in many placed. Azrin ggl. attached one to the pants

and one to a pot or bowl in the toilet. The pants alarm emitted a tone

and the toilet alarm emitted a click to enable the trainer to detect where

voiding occurred so that different consequences could be applied. Azrin and
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his colleagues tested these devices with four retarded children and then

went on to design additional procedures to train fully independent toileting

(Azrin & Foxx, L97Ii Foxx ðt Azrin, I973b'),

Since these first reports, a number of investigators have designed

variations resulting in improvements to the accuracy, size, flexibility and

robustness of the devices as well as in the,type of signal generated (Corey

& Dorry, 1973; Dixon & Smittr, 1976i Friedr 1974¡ Herreshoff., 1973i

Kashinskyr IgT4¡ Smith, 1977¡ Yonovitz, L97Q Zimmer-Hart, 1977). lrt

addition, similar devices have been used in toilet training to reduce soiling

in a partially deaf child after successful surgery for Hirschprung's disease

(Logan & Garner, I97I), with profoundly retarded children who were blind

(Song, Song & Grant, t976') or deaf blind (Lancioni, 1980), and by parents

of a profoundly retarded child (Litrownik, t974), A further variation was

reported by Hamilton (1971) to be used in a programme to strengthen self-

initiated toileting in profoundly retarded females. The device consisted of

a buzzer at the door into the toilet area. Trainees were reinforced for

pressing the buzzer to gain access to the toilet. When buzzer pressing was

established it enabled trainers to detect self-initiated toilet approaches

in a busy ward setting, and thus be ready to then prornPt correct performance

and reinforce toilet voiding when it occurred.

Two studies have evaluated these detection devices (Madsen, Hoffrnan,

1'homas, Koropsak & Madsen, 1969¡ Wright, 1975), In the Madsen glg.

study, normal children between 12 and 35 months were randomly ¿lls6u1"¿

to five groups so that each group contained at least three children in each

of four age levels. The childrents mothers carried out all procedures after

instruction from the investigators. One group acted as a control group

and received no toilet training. A second Sroup were trained with the
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mothersr own methods. Of the three experimental groups, one was toileted

according to a predetermined schedule, and rewards were given for increasing

time spent on the pot and for voiding in the pot. The second group used a

pants alarm which signalled the onset of any voiding in the pants. The

mothers were instructed to pot their children immediately the alarm sounded.

The third group combined the procedures used by ttre first two grouP$

Records of the number of pot voidings and the number of voiding accidents

were kept for one week before training, for the four weeks of training,

and for one week after trainirrg.

All groups improved to some extent on both measures. Reinforcement

was the inrportant factor in increasing the number of pot voidingsr since

the reinforcement and reinforcement plus pants alarm groups improved

significantly more on this measure than the other three grouPs. Both the

pants alarm and reinforcement, either together or alone, were important

factors in reducing accidents. Improvement in the three experimental groups

was not significantly different on this measurer but it was significantl¡,

better than in the parentts methods and control Sroups. However, neither

reinforcement or the pants alarm alone were as effective as the two

procedures combined, although these differences were not significant.

The authors concluded that t'the addition of the pants alarm added

to the efficiency of training'r (Madsen gI4., 1969, p. 131). However, their

study did not provide evidence as to how the pants alarm enhanced training

efficiency. Not only did the sounding of the alarm assist the mother to

detect when voiding had begun; the alarm could also have acted as a signal

for the child which, because it was paired with the sensations associated

with a full bladder or bowel, may have brought ttrese into awareness as

discriminative stimuli for toileting. This is especially likely since a second
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procedure was added with the pants alarm that was not used in the

reinforcement condition. This consisted of immediately rushing the child

to the pot, a procedure that could have acted as a negative reinforcer for

voiding in the pants, besides ensuring that the child was on the pot at the

times when voiding was most likely. Which of these aspects were important

could be tested by running three further groups. In one group the alarm

would be arranged so that only the mother detected it. This could be

achieved by replacing the alarm box with a small transmitter, the signal

from which was received via an earphone and receiver worn by the mother r

who would pot the child on hearing the tone. A second group would use

the same transmission system so that only the child detected the tone. In

a third group the pants alarm would not be used. Instead, the mother would

watch closely and pot the child whenever voiding was detected or appeared

imminent.

Not only is it uncertain from ttre Madsen g1-gl. study which aspect

of the pants alarm procedure actually enhanced toileting performances, but,

the general finding that the alarms increased training efficienc y can only

be regarded as tentative, since no reliability checks of the motherst

observation or training accuracy were carried out. It is possible that the

mothers in the different grouPs were set to expect the results they achieved

by the prior publicity and instructions. All mothers volunteered their

children after seeing television or newspaper news items presenting the

pants alarm and reinforcement as an effective means of toilet training.

Therefore, the two control groups were set to expect much less improvement

than the three experinrental groups, while those using only one of the

procedures nray have expected only partial success.
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Wright (197 5, also looked at the effects of two aspects of toilet

training on the performance of retarded children, using an analysis of variance

design. Four experimental groups, each containing four children, received

positive reinforcement for toilet voiding. Subjects in two of the four groups

also wore pants alarms which signalled when toileting was to occur, as in

the Madsen gjjl. study, and in two did not wear alarms but were toileted

at the most likely voiding tinres, as indicated by baseline records. In one

group in each condition subjects also received a faded prompting and physical

guidance procedure for teaching the socially required skills (Azrin & Foxx,

L97l; Foxx ðc Azrin, 1973b), while in the other group subjects had these

tasks done for them if they did not carry them out voluntarily. Two further

groups received no training and acted as control groups. Training continued

for 60 days, and continuous records were kept of accident rate, toilet

voidings, self-initiated toiletings (including those where help was needed

with clothing or other tasks), and fully independent toileting.

All experimental groups improved on all measures, wh,ile the two control

groups showed no improvement. In addition, the prompt plus pants alarm

group self-initiated significantly more than the other groups. Prompting,

irrespective of whether the pants alarm was used, led to more fully

independent toileting. Hence, it seems that the pants alarm increased the

efficiency of training during acquisition, since by the end of training children

in the prompt plus pants alarm group who had not reached full independence

were self-initiating more, but the pants alarm did not affect whether or

not children finally achieved full independence.

Although the actual function of the pants alarm cannot be determined

from Wrightrs data either, these two studies together indicate that there

may be some snrall advantage gained from using pants alarms to signal the
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onset of voidÍng so that the trainee can be rushed to the toileL

Mahoney, Van Wagenen and Meyerson (1971) recognised the function

of the pants alarm as an added cue for toileting and used it for that purpose,

as well as for assisting in response detection. They tested their device

with three l8 to 2l month old children and five older retarded children

The alarm could be set off either when urine or faeces came in contact

with the pants, or when the trainer pressed a button on a small, handheld

FM radio transmitter. This enabled the sequence of toilet approach, pants

down and sitting on the toilet to be first established to the trainer-operated

alarm, using prompts and reinforcement, so that, when voiding caused the

alarm to sound, the same sequence would be carried out. Reinforcement

was then given if this resulted in some urine or faeces being deposited in

the toilet. Irr addition, when the alarm was set off by voiding, ttre trainer

said rrNo, pottylr and used whatever prompts were necessary to transfer

performance of the toileting sequence fr'om the alarm alone to the alarm

plus the onset of voiding.

Smith (1979) compared this use of the pants alarm with the Azrin and

Foxx (1971) method, using two groups of five retarded childreru The two

methods were modified so that they were as similar as possible. Both groups

sat close to the toilet, were prompted to the toilet every half Lrour, were

rewarded for voiding in the toilet, and were additionally rewarded every

five minutes if they were dry. The prompts were gradually faded and, when

self-initiated toileting was established, the children were gradually moved

further from the toilet and the alarms were removed. However, in the

Mahoney method, the trainer-operated alarm was an additional prompt.

Moreover, when the alarm signalled a voiding accident, the child was prompted

to go to the toilet in the Mahoney method, whereas an accident resulted in
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in a reprimand and time out from reinforcement for ten minutes in the Azrin

and Foxx method.

All five children trained with the Azrin and Foxx method, achieved

independent toileting in the twelve weeks allotted, compared with four of

five trained with the Mahoney method. However, the difference in

improvement for the two methods was not significant. Furthermore, the

one child who did not reach independence was more resistant to training

in general than the other children. However, trainers found the Mahoney

method more difficult than the Azrin and Foxx method, and the Mahoney

alarm devices were more expensive and bulkier. For these reasons,smith

favoured the Azrin and Foxx method, although there was little to choose

between the two systems in terms of success rate.

As in the two comparative studies discussed earlier, the operation

of the pants alarm was not the sole focus of study in the Smith experiment.

Several other major differences in procedure accompanied the different

uses of the alarm. Hence, one can only speculate on the actual role of

the pants alarm in the two training methods. However, while Mahoney

gl_gl. (1971) recognised the function of the alarm as a discriminative stimulus

for the learner, Smith was the first to discuss its possible complex effects

on the acquisition of bladder control. He suggested that when toileting

is established in response to the onset of voiding, as signalled by the pants

alarm, it is tied to the stimulus of a full bladder. This may maintain a

reliance on reflex voiding rather than inducing the voluntary control

necessary to void before the bladder reaches its maximum capacity, a skill

which ensures the preplanned voiding necessary for total accident free

functioning during everyday activities. Thus, a device which was first

introduced as a partially automated method to assist the experimenter witlr
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response detection, may in fact have quite complex effects on subject

performance.

The complex interaction between methods to increase experimenter

accuracy and subject performance is particularly likely in applied behavioural

research, since the methods are generally experienced directly by the subject

as well as by the experimenter. In laboratory research, on the other hand,

the programming and response detecting equipment is generally outside the

experimental space and only the results of its operation are experienced

by the subject in a way which is directly controlled by the experimenter.

The toilet training studies discussed above deliberately made use of

the subjectrs experience of the detecting device by incorporating it as a

discriminative stimulus in the training procedures. However, as with any

experimental treatment, its effects should be systematically investigated.

It is by no means certain that the discriminative function of the pants alarm

necessarily enhances the acquisition of toileting response. In fact, Smith

questioned its value when used as a cue for toileting. Its function when

paired with punishment for voiding accidents is also unclear (Wright, 197 5).

A second methodological innovation described in the toilet training

literature has involved the automation of reinforcement delivery for toilet

voiding. Watson (1968) described the first attempt to develop such a device

at Columbus State School. A framework was mounted over a conventional

toilet, providing a seat and foot and arm rests. The framework housed

equipment which bathed the toilet bowl with light beams focussed on photo-

electric cells. Whenever urine or faeces broke one or more of the beams,

a switch was triggered which delivered a reward through a dispenser bes ide

the toilet. In order to prevent children from activating the device with a

hand or foot or object, three safety switches, one in the seat and one in

i

i?
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each arm rest, had to be closed before the dispenser switch would work.

A child had to be sitting on thre seat with a hand or arm on each arm rest

before a reward could be delivered.

This device was tested with eight retarded children who were prompted

regularly to go to the toilet. Five of the children consistently voided in the

toilet during the eight week trial, while three did not void in the toilet

at all. However, all children continued to have frequent accidents. Watson

and his colleagues attempted to use a similar device in an experimental

study of toilet training with severely retarded children (Hundziak, Maurer Cr

Watson, I97l'). However, the switching mechanism proved unreliable and

the reward dispenser was operated by hand throughout the study.

An rtelectric pottie chairrr, which delivered immediate reward for sitting

and for voiding, was described by Cheney in 1973. A box with a clown

face painted on the front contained a 12 volt dry cell, a stepping switch,

visible lights surrounding the face and in the smiling mouth, and appropriate

wiring. The box stood facing the chair, and was wired to a switch on the

chair leg and to two studs in the pot. When the child sat on the chair the

leg switch turned on the flashing lights around the face, while voiding in

the pot turned on the lights in the mouth of the clown. No data were

provided on the operation of the unit, although the author reported successful

training within two or three weeks with normal children as young as 17

months of age.

Passman (197 5, reported the only experimental toilet training study in

which reward for toilet voiding was automatically programmed. The device

consisted of a bowl inserted in the toilet above water level with two semi-

circular metal plates lining the bottom of the bowl, except for a 3 cm gap

between the halves. Wires connected the plates through relays to a tone
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generator and a Lafayette M & M dispenser in front of the toilet. Urine

or faeces which bridged the gap between the plates led to simultaneous

delivery of the tone and an M & M into a tray at eye level. The toileting

sequence was prompted and shaped using procedures described by Watson

(lg7ïal. Three profoundly retarded adults were the subjects in an ABA

design with B being a reversal period when no reinforcement was delivered.

All three achieved independent toileting with few voiding accidents by the

end of training, with increased accidents and fewer toilet uses during the

reversal period. However, the contribution of automated reward delivery

was not examined.

Two final approaches to automated response detection and reinforcement

delivery are worth mentioning because they are tlre only reports of studies

which approximate the amount of control achieved in the laboratory.

Reinforcement was applied directly to bowel control through operant

conditioning (Engel, Nikoomanesh & Schuster, 1974¡ Kohlenberg, 1973),

Both studies aimed to reduce involuntary soiling in normal children and

adults who had impaired sphincter action which prevented the holding back

of faeces, but who were otherwise in full control of their own toileting.

The procedures are of particular interest because internal bowel responses

were measured and reinforced directly, in contrast to the usual toilet training

procedures which do not deal directly with the muscle action involved in

bladder and bowel control.

Although the apparatus and procedures differed in the two studies,

the general approach was similar. The pressure exerted by the anal sphincter

was monitored by a balloon inserted into the rectum, so tlrat it lay across

the anal sphincter. A polygraph recorder kept a continuous record of this

pressure. In the Engel g]j!. study the subjects were instructed to match
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the pressure readings usually achieved by normal people when the rectum

was distended by inflating the balloon. They were reinforced by watching

the polygrapl-r tracirrgs which gave immediate feedback concerning their

success. Praise from the experimenter was initially given each time the

tracing reached tkre normal level, but the experimenters found that this

additional reinforcement was unnecessary.

All subjects achieved a normal sphincteric response to ttre rectal

distention by the end of approximately eight hours of training spread over

about twelve weeks. Further evidence of inrprovement was provided by

long term follow-ups which indicated that, of six subjects, four never soiled

again, two others only soiled a little on rare occasions, and one additionally

began to have normal bowel motions.

Kohlenbergrs subject was a thirteen-year-old boy who had soiled all

his life and who had been treated surgically for Hirschprungrs disease but

unsuccessfully. The balloon assembly in this study was filled with red

tinted water which extended from the balloon through clear plastic tubing.

The other end of the tube was placed vertically next to a scale, and the

height of the water column against the scale served as visual feedback of

the relative changes in sphincteric pressure. The child was instructed to

keep the water level above a predetermined level (one rarely achieved during

baseline). However, this visual feedback only resulted in pressure at

criterion level for a short time at the beginning of each session. Additional

reward was then provided by the experimenter, who dropped money into

a jar for specific lengths of time during which the response stayed at or

above the criterion level.

Operant control of the length of time during which criterion pressure

was maintained was clearly demonstrated, with the resPonse changing during

¡-.

l
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alternating reinforcement and extinction periods and according to the schedule

of reinforcement. In addition, a measure of Resting Yield Pressure before

and after training indicated an improvement in sphincter muscle tone'

Although soiling did not completely stop after training, it was considerably

reduced.

These two studies are important because they provide the first indication

that internal bowel responses can be detected directly and reinforcement

can be programmed so that it is directly contingent on these resPonses'

Few investigators interested in toilet training have attempted to develop

methods which will directly control the muscle action involved in bladder

and bowel control, although acquisition of these responses has been the

Ieast satisfactory. The pants alarms and reinforcement dispensers allow

only indirect monitoring and strengthening of muscle action. Thre two studies

just described suggest that methods based on biofeedback technology may

provide more direct response detection and delivery of consequences'

I
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CHAPTER 5,

THE AZRIN AND FOXX TOILET TRAINING PROGRAMME

: A PILOT STUDY

5.I. INTRODUCTION

It was suggested in Chapter 3 that toileting is a complex chain of

operant responses and fine discriminations which involves a great deal more

ttran voluntary sphincter control. Separate discriminations are required with

regard to environmental arrangements, clotlring and its disposition on tt¡e

body, and physiological sensations. In addition to these discriminations,

there is a long chain of movements which must follow a fixed order.

The traditional methods employed by parents and institutions to toilet

train both non-retarded children and retarded persons have not been directed

towards acquisition of the whole chain. Enquiries into the circumstances

have suggested that training has usually involved frequent toileting accompanied

by occasional mild punishment for accidents or praise for voiciing in the

toilet which, however, has frequently not been administered in any systematic

fashion. The responses and discriminations in the chain have usually been

acquired in a similarly unsystematic manner, although the results have

frequently been satisfactory with non-retarded children However, such

unsystematic procedures have not proven to be successful for many retarded

persons, who often fail to acquire not only bladder and bowel control, but

also many of the other skills involved in toileting.

There is some evidence suggesting that incontinent retarded persons can

achieve a degree of bladder and bowel control when consequences are made

contirrgent on toilet voiding and voiding accidents (Ando, 1977¡ Barrett,

1969; Hundziak, Maurer & Watson, I97Ii Waye ðr Melnyr, 1973; Wolf, Risley,

Johnston, Harris & Allen, 1967\. However, many of the subiects trained
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with these procedures continued to haVe some accidents at the end of

training, few learned to carry out the entire toileting sequencer and some

were not influenced by the procedures at all. Furthermore, the improvement

that did occur often required a number of months of training before it was

achieved (Colwell, 1969¡ Dayan, L964¡ Hundziak gI-9I" I97l; Kimbrellt

Luckey, Barbuto & Love, 1967,, Levine & Elliott, 1970¡ Spencer, Temerlin

& Trousdale, 1968; Thompson & Grabowski, 1972¡ Yoder, 1966).

The most impressive results with retarded persons have been achieved

by more complex programmes of training which have attempted to teach the

entire sequence of skills involved in toileting (Azrin, 1973i Azrin, Bugle

& OrBrien, L97l; Azrin & Foxx, l97l¡ Bensberg, Colwell & Cassel, 1965¡

Giles & Wolf, L966i Mahoney, Van Wagenen & Meyerson, 1971; Van V/agenen,

Meyerson, Kerr & Mahoney, 19691, Indeed, Azrin and Foxx (I971) reported

that their subjects took four days on average to become self-toileting and

only a few weeks to transfer their new skills to the natural environment.

However, no evidence has yet been provided that all the procedures employed

in these programmes are theoretically essential, and there has been no

investigation of how each procedure affects acquisition. Moreover, only

one study has considered whether training of the entire sequence resulted

in the continued use of skills after training had ceased (Van Wagenen et-1!.r

1969), although the follow-up in this study was hardly satisfactory, consisting

of a telephone conversation one to six months after training with one parent

of each subject.

In the light of the above discussion it was therefore decided to examine

tþe effects of three training strategies commonly used in the more complex

toilet training programmes. Since A.zrin and F-oxx have provided a complete

description of their procedures in a manual (Foxx & Azrin, L973b), their
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programme was selected as the basis for the study. This chapter describes

the results of a preliminary study with eight retarded persons at strathmont
centre. The aims of this study were, firstly, to examine whether the
procedures would induce self-toileting in retarded persons selected to provide

a range of individual characteristics and, secondly, whether any toileting
skills acquired during training would be maintained over an extended period
of time' These ainrs were selected with the intention of extending knowledge

about the effectiveness of the Programme, since Azrin and Foxx have provided

little information about the characteristics of their subjects and no information
concerning the long-term effects of training. In addition, it was anticipated
that the pilot study would provide the author and training staff with practical
experience in using the programme, and enable procedures to be devised for
recording and for handling any problems that arose.

5.2, METHOD

Four trainers, incruding the author, participated in the programme.

The first trainee was trained by the author. AII four trainers were involved
thereafter, with each trainer working with each trainee for a part of every
day' Trainees were introduced gradually into the unit until the trainers
were workirrg with four trainees at a time.

5,2.1, S.ubiects

Trainees were serected to represent a wide range of individuar

characteristics, as shown in Table 5.r. No trainee had organic conditions

considered likely to interfere with the achievement of continence (see

Chapter 2).



CLINICÀL DIÀGNOSIS ÀND SPECIAT,
CEARÀCTERISTICS

LENGTH OF FFSIDENCE
WIT}iIN AN

INSTITI-ÍTION

Unknown cause. Has had tuberculosis
Hydrocele (removed since training).
Placid.
Unknown cause. Evidence of lower
notor neurone lesions and a nunber
of minor strokes suspected.
Resistive. Tears clothing.
Unknown cause. Colosto¡ny. Uetabolic
disorder (episodes of severe iron
deficiency). HisÈory of biting and
scratching.
Downrs syndrorne. Extrenely passive
and çithdrawn.

Domrs s]rndrome. Ventricular
sepÈa1 defect.
Unknown cause. thyroid hyposecretion
suspected. History of extreme
ob€s i ty .

Post cerebral venous thro¡nbosis
at 9 nonths. Epileptic. Quadraplegic
cerebral palsy. l4ildly abnormaL E.E.G

Birth Èrauma (anoxia). Believeo to be
epileptic. cross generalised
abnormal E.E.G. Physically
uncoordinated-

30 years

9 years

45 years

12 years

3 years

3 years

3 years

6 years

severe

severe

profound

profound

noderate

Profound

severe

severe

LEVEL OF

RETARDATION
AGE

(year s)

50

49

l8

t9

7

20

13

L2

SEX

F

M

F

M

M

M

M

M

TABLE 5.I. IndÍvidual characteristics of eight residents trained wlEh the Àzrin and Foxx toilet traiDing progranune

SUB'ECT MEDICÀTION

DiazepamJ-

2 Thioridazine,
valiurn,
haloper idol- ,
benzotropine

HaloperidoI,
benzotropine

None

None

Thyroxine,
thioridazine

Phenytoin,
phenobarbitone

None

3

4

5

6

1

I

o\
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5,2,2. Setting.Equipmen t and Materials

The first two trainees were trained in their living units, but away from

other residents. All other trainees were trained in a unit made available

for the duration of the studies based on the Azrin and Foxx Programme.

The floor plan of this unit is shown in Appendix 5.1.

During training, each trainee wore a pants alarm and each toilet was

fitted with a toilet alarm, following Foxx and Azrin (1973b\. The alarm

was mounted in a metal box approximately 6.5 cm x 6.5 cm x 2 cm. The

electronic circuit for the alarm is shown in Append\x 5,2, It was powered

by two 1.5 volt torch batteries. When the alarm was used to detect voiding

accidents, it was placed in a canvas cover which was pinned tc¡ the back

of the waist band of training pants. Leads extended from the alarm to the

crotch of the pants, where the ends were clipped on to two studs. [See Plate

5.1.1

PLATE 5.1. The alarms connected to the
bowl and training Pants.
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PLATE 5.2. The toilet alarm and bowl in place in the toilet.

When the alarm was used to detect toilet voiding it was placed on a stand

behind the toilet with the leads extending to the underside of a bowl placed

in the toilet. The lead ends were soldered into two screws attached through

the bowl to two metal plates in the floor of the bowl. [See Plates 5.1 and 5.2.]

Both the studs in the pants and the metal plates in the bowl were

separated by a gap of [.5 cm which, when bridged by urine or faeces,sounded

a discontinuous tone alarm. The alarm was set to deliver a high-pitched

tone when it was attached to training pants,and a low-pitched tone when it

was attached to the bowl. Other materials used during training included a

clock with a second hand, a kitchen timer, a variety of rewards previously
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established as desirable to the trainees concerned, drinks and drinking mugst

and cleaning and laundry equipment.

5.2.7. Staff Trainins and Oreanization

This is an aspect of training programmes which is rarely described but

which could have a considerable effect on results. Four trainers were

involved throughout the study. One was the author; the other three were

recruited from volunteers in the nursing department. They remained as

trainers throughout this study and the experiment described in Chapter 6.

Each trainer took part in the toilet training Programme on a regular basis

each day, and each took responsibility for particular organizational asPects

of the programme. The author was responsible for overall planning and the

establishment of the programme, including selection of trainees, staff training

and supervision of nlaintenance programmes in the living units following training.

The Charge Nurse was resPonsible for supplies, liaison with the Nursing

l)epartment, day-to-day attendance of trainees and supervision of the staff

roster. The Staff Nurse took responsibility for ttre maintenance and

servicing of equipnrent, and for the preparation of the trainirrg arear while

the Nursing Aicle was responsible for cleaning and laundry.

Trainer training consisted of a three-day workshop based on the Foxx

and Azrin manual (1973b1, and involved guided reading, lectures, discussion

groups, short answer quizzes, and a videotaped demonstration of each step

in the toilet training programme. During tkris period an informal, enthusiastic

and friendly atnrosphere was established; suPport was constantly available

and all problems were dealt with irnmediately.
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5,2,4, Toilet trainine

These followed Foxx and Azrin (tgllb'). Training took place from

g.00 a.m. until 5.00 p,m. every week day. No training was given during

weekends. General training conditions involved the trainee sitting close

to the toilet and away from other staff and residentsr although there was

consiclerable interaction with trainers. The trainee was dressed in a jacket

and training pants with the alarm attached. The toilet was fitted with the

bowl and toilet alarm. Training continued until at least nine out of ten

successive voidings were self-initiated in the toilet, or for twenty dayst

whichever came first, and consisted of two stages as follows:

(i) Bladder and bowel training. This stage involved the trainee

experiencing a half-hour schedule of training. A variety of drinks were

first offered until the trainee had drunk as much as he or she wanted, up

to four cups. one minute later a promPt was given to 8o to the toilet

consisting of a touch, a gesture and a simple verbal direction' Each step

of toileting was prompted in this way with sufficient time allowed for the

trainee to respond voluntarily. when necessary the traineers hands and body

were gently guided through the required movements until correct responding

began to occur voluntarily, at which point enthusiastic praise was given'

As the tasks became initiated in response to prompts alone, additional

guidance and praise were gradually reduced until they were no longer required'

The trainee sat on the toilet until voiding occurred (indicated by the

toilet alarm) or for a maximum of. 20 minutes. A large reward was given

with enthusiastic physical and verbal praise for toilet voiding. The same

procedures of prompting and guidance were used to elicit standing from the

toilet, pulling pants up, and flushing the toilet. Thereafter, trainees were

rewarded for dry Pants with a small food reward and praise every five

minutes until the next half-hour schedule was due. Voiding accidents in
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the pants (indicated by the pants alarm) resulted in an ovêr-corrêction

procedure consisting of admonition, withdrawal of rewards and drink, and

required that the trainee then wipe up the mess and practice the toileting

sequence until the next half-hour schedule was due.

(ii) Self-initiation lrainine. After the first time the trainee had

independently completed the toileting procedure and successfully voided in

the toilet, the half-hour schedule ceased. Drinks were then offered following

toilet use and no further prompts to go to the toilet were giveru After

each successive self-initiation, the traineets chair was moved about two feet

further away from the toilet, rewards for dry pants occurred less frequently,

and drinks and rewards for toilet use were made increasingly intermittent

(see Appendix 6.5). Any accident activating the pants alarm resulted in

admonition, withdrawal of rewards and drinks, mopping up for l5 minutes,

then six practice trials of the toileting procedure. If three consecutive

voidings were accidents or a full training day passed with no voiding, the

trainee was returned to bladder and bowl training.

Mqiltenance. Training ceased when at least 9 out of l0 successive

voidings had been self-initiated in the toilet, at which time the trainee was

returned to his or her normal environment without the alarms. Primary care

staff then carried out a generalization programme under the supervision of

the author and the other three training staff. Rewards for toileting had

been phased out completely by this time. Rewards for dry pants were

scheduled before meals, snacks and bedtime, with others given unsystematically

at the discretion of the primary care staff. These staff members continued

recording each reward and all voiding accidents, the latter being treated

as they had been during self-initiation training. Following an accident, the

next meal, snack or bedtime was delayed for an hour. This procedure continued
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until the trainee went for 14 days with no accidents, or for six months, which

ever came first, at which time staff were congratulated, thanked, and asked

to refrain from intervening further with the traineers toileting, so that all

intervention was withdrawn.

These maintenance procedures were not provided for those trainees

who had not achieved the required number of self-initiated toiletings by the

end of the allotted training time. Instead, staff in the living units were

informed of the skills that the trainee had demonstrated during training and

were asked to encourage the continued use of these skills during toileting.

Follow-up procedures after a period of 8 to I I months following the

withdrawal of maintenance. Training staff spent eight hours a day for three

days observing the voiding and toileting behaviour of each trainee. The

trainee was checked covertly for dry pants at least every hour and all

accidents were recorded. In addition, observations of all toiletings were

recorded using the check list shown in Appendix 5.3.

At random intervals, a second observer, not acquainted with the status

of the trainees, independently made records as a check on the reliability

of tþe follow-up observations. Reliability was calculated using the formula:

As,reements x 100
@greèments

The independent observer attended for several hours five times during

the follow-up observations. Observer agreement for voiding accidents was

100 percent and for the items on the check list of toileting performance,

7I.5 percent. Disagreements were on items such as whether the subject

had voided or pulled pants uP successfully. These circumstances were

occasionally difficult to judge without interfering with the subject.
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5,3, RESULTS

One trainee (S2) will not be included in the discussion of results as

her training was discontinued after five days She was markedly resistant

to the programrne and proved too difficult for the trainers to manage Of

the remaining seven trainees, five achieved the training criterion and

progressed to ttre maintenance Phase (see Table 5.2). Two trainees (S4 and

S8) occasionally toileted themselves during training, but this was accompanied

by an increase in the frequency of voiding accidents (see Figures 5.1 and

j.2), Trainee 4 began to self-initiate frequently during the last few dayst

and it was thought that he might achieve the training criterion with

additional training. However, a further 20 days of training resulted in no

improvement. In fact, more voiding accidents were occurring at the end of

this period than had occurred during the first week of training (see Figure

5.2r, This subject was therefore returned to his usual activities, and staff

continued to direct him to the toilet as they had before training.

The frequency of accidents decreased throughout training and

maintenance for the five successfull trainees (Le., Subjects l, 3, 5, 6 and 7)r

four of whom achieved l4 consecutive, accident-free days two tr¡ ten weeks

after maintenance had begun (see Figures 5.1 and 5.21. One trainee (S3)

continued to toilet himself regularly during maintenance, but had one or two

accidents a week until the procedures were withdrawn at the end of six

months. However, this was a considerable improvement on his performance

before training (see Table 5.2).

Progress through training was not always smooth. Only two trainees

(S5 and 56) continued to self-initiate regularly after their first attempt (see

Table 5.2). The remaining trainees toileted themselves once or twice and

then had three voiding accidents in a row. This resulted in a return to



ÎÀBLE 5.2. Conparison of toileting performance before training and I to 11 ¡pnths after training.

SUBJECT TOILHrING BEFORE TRAINING

I No atte¡npt to toiLet self. Often
weÈ, never dirty. Occasional
toilet use Ì{hen taken.

No attenpt to toilet seli.
Frequently wet and dirty. Snears
faeces. Rare toilet use when taken.

No attempt to toilet self. Often
tet. WiIl .ooperate when taken,
but toilet use onLy reported t!¡ice
in severaL years (colostoÍìy).

No attenpt to toilet self.
Rarely.wet or dirty. OfÈen uses
toilet when taken.

No attempt to toilet self.
Frequently wet, sometines clirty.
Occasional ÈoiLet use when taken.

No atteflipt to toilet self.
Prequently weÈ or clirty. Occasional
toilet use when taken.

No attempt to toilet self.
Freguently wet or dirty. Rare
toilet use when taken. WiIl not
sit willingly.
No attenpt to toil.et sel,f.
Fr-equently wet or dirty. Some toi
use when sent. occasional
faeces or urine s¡nearing.

ÎOIIEÎING A1 FOLI¡W-UP

Toilets self 3 or rnore times a day,
Rarely wet or dirty. occasional
toilet use on the infrequent tir¡es
staff sent hirn.

Not assessed,

Toielts self 4 or nore times a dai',
but often without voiding. irets
once every felr days or weeks. Often
sent to toilet, when he often voids.

No attempt to toiLet self. Never wet
or dirty. UsuaIIy voids when sent.

Toilets self 3 or more times a day,
occasionally nithout voiding. wet
once every day or tuo. sometj.mes
voids on the freguent ti¡nes he is sent.

ToiLets self 6 or more tines a day,
but often Èo masturbate on1y. Never
wet or dírty. loilet use on rare
times he is sent.
loilets self 2 Èo 3 tines a day, but
rarely voids. wet or dirty twice or
nore a day. Occasional toil-et use
when sent. Sits willingly.
Toilets self up to 5 or 6 tirnes a
day and usually voids. wet or dirty
once every few days or greeks. Sone-
times voids nhen sent. No smearing.

3

4

5

6

7

I

o\

DÀYS IN
!,{ÀINTEI.¡ÀHCE

180
(did not reach
cr iter ion)

45

2T

70

t4

None

None

None

NUMBER OF RETURNS TO

BLADDER-TRÀIN]NG
DÀYS IN
TRÀINING

I

4

I

I

None

None3

1t

t6

40

discontinued )

(did not reach

20
(did not
reach

criter i'on )

5

(traÍning

criterion )

6
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bladder and bowel training. One trainee (S3) returned to this stage of

training twice before he began to toilet himself regularly. The trainee who

was given additional training (S4) returned to bladder and bowel training

four times. On two occasions this occurred because he did not void for

the entire eight hour training day.

At follow-up, five trainees were consistently toileting themselves with

no more than one accident a day (see Figure 5.1). This group included one

boy (S8) who previously had not reached the training criterion and who had

not tt¡erefore entered the maintenance phase of training. Self-toileting

in all five cases had been maintairred, despite the fact that these trainees

were also directed to the toilet by staff on some occasions. One trainee

who entered but did not complete the maintenance phase of training (S3)

was sent to the toilet frequently by staff, but still toileted himself two or

three times a day.

Two trainees were considered to have made little progress at follow-up

in comparison with their pre-training performance (Figure 5.2). One (S4)

made no attempt to toilet himself, although he had no accidents during ttre

follow-up period. This was the trainee who had failed to become self-

toileting even with additional training. The other (SZ) had reached the

training criterion in five days and the maintenance criterion in three weeks

(see Table 5.2). However, at follow-up she had several accidents a day and

voiding rarely occurred in the toilet, although she often toileted herself.

Performance in each of the toileting tasks which were not directly

related to bladder and bowel control was also observed. In additionr any

occurrences of irrappropriate behaviour during toileting were noted. Each

of these tasks are dealt with separately in the sections which follow.
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D_eaIinR with_ clothins. All but S4 attempted to pull their Pants down

and up during toileting with varying degrees of success. To be successful

the pants had to be clear of the toilet seat and near the knees when down

Both under and outer garments had to be replaced to near the waist when

up, although tucking in was not expected. During the follow-up period,

Sl always successfully pulled his pants down, while other trainees were at

least 50 percent successful. Three trainees (Sl, 53 and 57) usually pulled

their pants down in the correct fashion before sitting on the toilet, but often

walked out of the toilet area without pulling their pants up.

Sitting oq_tle toilet. Although many retarded persons do not place

themselves on the toilet in such a way that all the elimination is contained,

only two trainees (S5 and S8) had problems seating tttemselves during follow-up.

Both were small boys who appeared to have trouble balancing at the right

angle to direct urine into the toilet, although 55 often used a pot and had

no problems with it. 53 very occasionally misdirected urirrs Otherwise

all trainees sat ttremselves on the toilet appropriately.

SL?ndLne aftg toil.et voi{ing. Some retarded Persons often stand up

from the toilet without taking account of whether voiding has finished.

Others sit for long periods until taken off the toilet by a member of staff.

Five trainees in this study rose appropriately after toilet voiding had finished.

S4 made no attempt to stand by himself, and S8 was often helped to stand

after remaining seated for a long period. Staff reported that S8 only did

this during follow-up observations, and not during the normal routine

immediately before and after that period.

F,lrJshine theloilet. This was the task with which trainees had least

success. Only one (S5) flushed the toilet at all, and this only four times

during the follow-up period.
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Ina tate behaviour. Only three instances of such behaviour were

observed at follow-up. S4 rocked while seated on the toilet, a behaviour

he exhibited frequently in all settings. s6 and s7 both put a hand in the

toilet once. There was no sign of unwillingness to sit by 57 or of smearing

by s8, although both of these trainees exhibited these problems before

Ûaining.

5.4. DIS CUSSTON

Azrin and Foxx used their procedures to bring about successful self-

toileting in nine retarded adults at Anna state Hospital, Illinois (1971). The

study reported here attempted to replicate and extend their findings to both

retarded children and adults in a South Australian institution. It demonstrated

that the training procedures could be used by regular stafl after a short

period of training, and that the maintenance procedures could be incorporated

into the normal routines within the institution'

However, the success rate in this study did not match that reported

by Azrin and Foxx. AII nine of their trainees achieved the training criterion

in one to fourteen days and took four to eighteen weeks to achieve two

accident-free weeks on the ward. In the study reported here, two trainees

had not achieved the training criterion after twenty days of training in one

case and forty days in the other. In additionr one trainee who reached

criterion during training was still having approximately one accident a day

after six months of maintenêñc€.

Individual trainees showed marked variability in their reactions to the

programme. 52 proved so resistant that her training was discontinued'

Her method of resistance was to tear her Pantsr smear faeces and force

urination at frequent intervals. This Pattern might have been detected by

4
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detailed observation beforehand, altkrough ward staff indicated that, although

she often tore clothing, she was usually quiet and witt¡drawn in the normal

living environmcnt. It may be that her difficult behaviour was a specific

reaction to irrtensive trairring and could not Ltave been predicted from

behaviour on the ward. Experience with this trainee confirmed Foxx and

Azrinfs suggestion (I973b) that the programme is unsuitable for persons who

display serious behaviour problems.

The failure of two other trainees to become self-toileting during training

further suggests that ttre procedures may not be effective for some retarded

persons without serious behaviour problems. One unsuccessful trainee was

prof oundly retarded, withdrawn and passive. He took little notice of things

around him and rarely moved unless the trainer physically guided him. This

was typical of his behaviour in other settings. The other unsuccessful trainee

was severely retarded and had an abnormal EEG and mild quadriplegic cerebral

palsy. Both of these trainees were more handicapped than those trained by

Azrin and Foxx (1971). Further research is required in order to establish

u¿hether other similarly severely handicapped persons can become self-

toileting with the Azrin and Foxx procedures.

However there was evidence of some learning in both of these severe

cases. Although, according to staff, neither trainee had self-initiated

toileting before training, both toileted themselves on a number of occasions

during trairring. In addition, one toileted himself regularly during follow-up.

This suggests that the Azrin and Foxx procedures were partially successful

with these two trainees. It is possible that modification of the procedures

to allow more gradual acquisition and considerably more practice itr each

of the skills required would have increased the degree of success witl-r ttrese
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Some problems were experienced by successful trainees during training.

Nearly all trainees showed some signs of resisting direction during the first

few days of training. For instance, Sl vomitted a number of times during

training and his fluid intake was reduced. He showed other signs of

passively resisting the programme and this may have been one of them. 53

initially reacted badly to the procedures which followed voiding accidents.

He had previously undergone a number of behaviour management programmes

prior to toilet training. These considerably reduced his scratching and

biting, extending his attention span and providing him with some simple

manipulation and locomotor skills. However, during the first few days of

training, he responded to the overcorrection procedure with scratchingt

biting, self-hitting and crying, although this behaviour disappeared completely

by the end of training without any special measures being taken by the trainers,

and he began to initiate much more positive interaction with staff. Both

of these changes were maintained over eight months.

The same trainee (S3) also frequently confused the sequence of resPonses

during training and still showed this tendency during the follow-up period.

In addition, five of the seven trainees stoPPed toileting thremselves and

reverted to having frequent accidents soon after they began self-initiating.

This resulted in their return to bladder training until they were self-initiating

again. A similar tendency to relapse has also been noted by Smith, Britten,

Johnson and Thomas (tgZ¡). These authors attempted to prevent relapses

by continuing bladder training until trainees had self-initiated a number of

times. This procedure may be more effective than the abrupt transition

from one training phase to another used by Azrin and Foxx.

Despite these problems, nearly all trainees made some improvement

in their toileting skills during training, with the majority becoming self-

{
t'.

l1



17 l.

toileting. However, quite clearly the aim of toilet training is not only to

bring about correct performance during training, but also to provide trainees

with skills which they will then continue to use in their daily lives. To

this time there is no firm evidence available concerning long-term maintenance.

Azrin and Foxx (1971) did record the frequency of accidents for all nine of

their trainees over a five month period after training. However, two trainees

were on the maintenance programme for the entire period, and the remaining

seven were only free of systematic intervention for two tr¡ three months.

Consequently, ttrese data cannot be considered as evidence for long-term

use of toileting skills after cessation of training. Furthermorer Azrin and

Foxx did not present evidence to show that all the skills involved in toileting

were maintained.

The study reported here provides some data relevant to the question

of long-term maintenance, in that an assessment was made of the level and

range of toileting skills which each trainee displayed eight to eleven months

after all intervention had been withdrawn. At follow-up all trainees were

using at least some of the toileting skills that they had learned during training,

and all trainees but one were having fewer accidents than bef<¡re training.

However, few had maintained the level of skill displayed at the end of

training. Only three were totally accident-free during the three days of

follow-up observations, and one of these had not completed training to

criterion, so that it is unlikely that training was the only factor which

contributed to his improvement. Generally, sitting on and standing from

the toilet were the skills which were consistently performed well by all

trainees at follow-up. Six trainees failed to pull their pants down correctly

on some occasions, although these errors usually involved incorrect positioning

of the pants, so that pants were not clear of the toilet seat, rather than a
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failure to pull pants down at all. The skills which were least well performed

at follow,up were pulling pants up and toilet flushing, the latter occurring

only rarely.

To some extent the loss of toileting skills following training and prior

to follow-up may have resulted from a general staff practice of assisting

residents with toileting. It was noted that during the three-day observation

period every trainee was directed to the toilet by staff on some occasions,

and verbal or physical help was often given during toileting, even when the

trainee was clearly performing correctly. Under these circumstances, the

improved continence and successful self-toileting which was observed says

much for the effectiveness of the training procedures. It would also seem

necessary that, before introducing a toilet training programme into an

institutional setting on a large scale, adequate training in maintenance

procedures be provided for all staff involved in general supervision and care.

Two important questions are raised by the results of this study which

particularly relate to the complexity of the procedures used. One question

concerns the practical issue of effectiveness. The Azrin and Foxx programme

incorporates a number of procedures designed to facilitate both skill

acquisition and generalization to the natural environment. However, although

the programme led to self-toileting in a range of retarded persons, neither

complete mastery nor adequate generalization was achieved in all cases.

It is possible, therefore, that effectiveness could be improved by procedural

modifications. Two studies have introduced such modifications (Singh, I976¡

Smith *j1., 1975), but have not provided evidence that their procedures

were any more effective than those achieved with the original procedures.

The second issue raised by the present results concerns component

analysis and its contribution to theoretical advancement. It has been argued
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that the process of programme design should be guided by research which

isolates the effects of the different comPonents in a particular training

package, replaces those components which contribute little to the outcome

variance with new proceclures, and then compares the outcomes of the original

and the modified programmes (Berger, I97 5i Kiernan, 197 5). This kind of

evaluation can also suggest answers to the theoretical question raised by

this study concerning thre nature of the learning Processes irrvolved in the

acquisition of toileting skills. For exámple, was the learning which occurred

during training primarily due to associations built up by frequent practice

(Logan, Ig7 l), to the direct strengthening of stimulus-resPonse associations

ttrrough the provision of rewards and punishments (Skinner, 1957), or was

it largely due to informational feedback provided by the physical guidance,

the alarms and the structured nature of the Programme itself (Estes, I97Ir?

Which processes are involved may be revealed at least partially by examining

how performance is affected by variations in procedure, These questions

are addressed in the studies which follow in Chapters 6t 7 and 8.
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CHAPTER 6,

STUDY I: CONTINGENT CONSEOUENCE GUIDANCE

AND RESPONSE DETECTING ALARMS IN THE TOILET

TRAINING OF RETARDED CH ILDREN USING THE

AZRIN AND FOXX PROGRAMME

6.I. INTRODUCTION

Many human skills involve complex sequences of non-arbitrary responses.

Self-toileting is one such skill, which many retarded Persons do not learn

without systematic training. The application of contingent consequences

to establish and strengthen toileting behaviour in the retarded has had only

limited success, as indicated in Chapter 3. The most successful training

programmes havc bcen those employing a number of training procedttres.

The experimental studies reviewed in Chapter 4 showed tfìat the contingency

of consequences is a necessary factor in the strengthenirrg of low rate unitary

responses or response classes. However, whether it is sirnilarly important in

the acquisition of conrplex, non-arbitrary behaviour sequences has not been

investigated. Nloreover, its contribution when a number of training procedures

besides contingent consequences are used has not been established.

One of the most commonly used procedures in toilet training, besides

contingent consequences, has been guidance for the associated sensory-motor

skills. The evidence for the effectiveness of guidance in senscry-motor

skill learning was reviewed in Chapter 4. It was postulated in that Chapter

that the learning of sensory-motor skills by either young or severely retarded

persons may be enhanced particularly by thc motor-tactile assist¿rnce in

orienting and the organization of responses which guidance can give. Certainly

guidance proved as effective as knowledge of results in simple human motor
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learning (ttolding, 1959; Holding & Macrae, 1964; Lincoln, 19561. If

knowledge of results functioned as positive reinforcement in these studies,

then further questions are raised concerning the relative efficacy of

contingent consequences and guidance in relation to motor learning in general.

There is no evidence concerning the relative importance of the two procedures

in toilet training, or the possible interaction effects which may be involved.

Another major strategy used in tl-re training of self-toileting involves

response-detecting alarms to increase the trainerrs accuracy of response

detection and delivery of consequences. It was shown in Chapter 4 that

any advantage that ttrese alarms may confer is slight (Madsen .I ?l.r 1969;

Wright, I975), However, their effects were confounded in these studies

by other procedures which varied systematically with the presence or absence

of alarms. It has not been shown that the alarms alone enhance the efficacy

of toilet training. It was also pointed out in that Chapter that such devices

may have quite complex direct effects on bowel and bladder control, besides

increasing the accuracy of the trainer (Smith, 1979). Therefore, experimental

study of the role of response detecting alarms may tell us more than just

whether the devices are cost-effective methodological improvements.

These three trainirrg strategies (contingent consequences, guidance,

and alarms) were investigated in the study reported irr this Chapter. It was

decided to carry out this investigation using an existing toilet training

programme which incorporated all three strategies. Two such programmes

have been reported in the literature (Azrin & Foxx, I97I; Mahoney, Van

Wagenen & Nleyerson, 1971). The Azrin and Foxx prograrnme was chosen

for several reasons. A successful replication of their procedures with a

group of retarcled persons appeared when this study was being planned (Smith,

Britton, Johnson & Tl-romas, I97 5). In addition, the pilot study reported in
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Chapter 5 provided further evidence that the programme was effective in

inducing self-toiletr$illTn" Mahoney g1=1. procedures, on the other hand,

had only been replicated with one child by another investigator who made

considerable modifications to the original procedures (Litrownlk, I974).

Moreover, the way in which the alarms were incorporated into the Azrin

and Foxx programme allowed their contribution to be studied without altering

the other procedures, whereas this was not possible in the Mahoney g!_g!.

programme (see Chapter 4). Azrin and Foxx also published a detailed manual

sf their procedures (Foxx & Azrin, I973b), whereas tl-re procedural description

in the Mahoney "t .lt p¿ìper was much less specific.

Both contingent positive reinforcement for toilet voiding and remaining

dry between toiletings, and contingent aversive consequences for voiding

accidents were used by Azrin and Foxx. Several investigators have reported

a failure to reduce accidents with positive reinforcement alone, even tlrough

toileting performance improved (Barrett, 1969; Hundziak, Maurer & Watson,

I97I; Watson, 1963). Successful toileting involves thre absence of accidents.

Moreover, the occurrence of accidents is incompatible with voiding in the

toilet and thercforc may hampcr thc acquisition of self-toileting. The value

of combining contingent aversive consequences to suppress unwanted

incompatible responses, with positive reinforcement for the alternative desired

response was discussed in Chapter 4. In the light of that discussion it was

decided to treat the two forms of consequence as a single contingency pacl<agc

in this study, since their effects were likely t<¡ be interdependent. The

hypothesis was that this combined contingerìcy would c¡nsiderably enhance

the success of toilet training, but would be most effective when used together

with guidance and the alarms.
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The guiclance used by Azrin and Foxx closely approximated the most

effective aspects isolated in the early research on guidance reviewed in

Chapter 4. For instance, the combination of prompts and graduated guidance

for the sensory-motor tasks associated with toileting forced both perceptual

orienting and movements in exactly the ways required when the task was

performed voluntarily. Thus, guidance closely matched the task requirements.

In addition, the pronrpts were gradually faded and guidance was partial rather

than full, thus allowing voluntary movement. Moreover, the resistance placed

in the way of incorrect movements differentiated incorrect from correct

performance. It was therefore hypothesized that the guidance used in the

Azrin and Foxx programme would have a major effect on the acquisition

of self-toileting. However, Azrin and Foxx only guided toilet approach,

pants r.rp ar.d down, and toilet flushing. In the study reported here, sittit-tg

' and renraining seated on the toilet during toileting, and standing up from

the toilet at the appropriate times were also guided, since some trainees

in the pilot study reported in Chapter 5 did not initially perform these tasks

without help.

Roth pants and toilet alarms were used in the Azrin and Foxx prograrlme.

They were used only to ensure that trainers detected voiding when it occurred

and thus clelivered ttre appropriate consequences immediately. However, as

was suggested earlier, alarms may also have a direct effect on bladder and

bowel control. Since their sounding followed immediately on tl¡e onset

of voiding in the Azrin and Foxx prograrnme and was closely followed by

rewarcl or punishment, they signalled the appearance of reward or punishment

and may therefore have acquired secondary reinforcing and aversive charac-

teristics. In this capacity they may have strengthened the effectiveness

of the consequences as well as increasing tl-re accuracy of the trainers.
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This is quite a different function of the alarm from the one devised by

Mahoney gl_gl. 0971), who incorporated it as a discriminative cue for going

to the toilet. Alarms serving this function only marginally enhanced the

efficacy of toilet training (Madsen 9!j!., 1969i Wright, 1975). Flowever,

it was hypothesized that in the Azrin and Foxx programme the alarms would

considerably enhance the effects of contingent consequences, but would

be of little value when used without contingent consequences.

Many retarded persons in institutions are incontinent,and the likelihood

that they will acquire toileting skills under conditions of standard care is

low (Eymann, Silverstein & Mc[,ain, I97 5; E,ymann, Tarjan & Cassady, L97O).

Those with lower general irrtelligence and lower initial toileting ability have

the poorest prognosis (E,yman e!_?1., 1970, I975; Lohman, Eyman & Lask,

1967; Smith & Sanderson, 1966). In addition, there is some evidence that

toileting skills are less lil<ely to be acquired by older persons who remain

incontinent (Lohman eI ?1,, 1967). Furthermore, if toileting skills have

not been acquired within the first year or so of admission, they are unlikely

to be acquired later (Eyman ej al., 1970). It is possible that these variables

also affect the likelihood that toileting skills will be acquired when training

is provided. Therefore, the relationships of irnprovement in toileting to

initial toileting ability, general intelligence, age and length of institutionalization

were also investigated.

6,2. ME,THOD

All subjects in tl-ris study received toilet training using the basic Azrin

and Foxx procedures. l{owever, each group of children experienced a

different arrangement of the three training strategies in a complete factorial

design detailed in a later section.
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6.2,t. SyÞiççts

Trainees were drawn from the 303 incontinent children between four

and twenty years of age resident in the institution at the time of the survey

described in Chapter 2. Those having any of the medical problems, outlinçd

in that Chapter, which were likely to interfere with toilet training, were
(l03)

exclude¡l/ 
- 
The remaining children were assessed for toileting ability using

the Baltha zer day time toileting scale (Balthazar , l97I). Possible scores on

the scale ranged from zero (no evidence of toileting) to 70 (fully independent

self-toileting). Those children scoring 4l or more were also excluded from

the study, since they rarely, if ever, had voiding accidents, and lost most

points for failing to clean thernselves after bowel motions or because they

were occasionally taken to the toilet by staff. Children were also excluded

if there was evidence of severe behaviour problems.
ro¡.ôocn\Y

After these exclusions, 83 children remained, from whom 32 werglselected

for this study and divided into eight groups of four. Groups were matched

for pre-training toileting ability as measured by the Balthazar day time

toileting scale (Balthazar, L97 Il, general intelligence represented by the

Social Quotient (SQ) on the Vineland Social Maturity Scale (Doll, 1936),

age, and length of institutionalization. SQ rather than IQ was used, as

some of the children had failed to score during previous attempts at

intelligence testing. Matching across groups on these four variables was

considered necessary because they have been shown to be significantly

related to the likelihood of becoming toilet trained (Bayley, 1973; Kushlick

& Blunden, 1974; Smith & Sanderson, 1966; Tarjan .IsJ.r I960).

Matching for toileting ability and social rnaturity was achieved by dividing

the 83 children into those with high (21-40) and low @-20) day time toileting

scores ancl high (15 an¿ above) and low (0-14) SQ. One category consisted

of chilclren with high toileting scorcs and lrigh SQ. A second cateSory had
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high toileting scores and low SQ. The third and fourth categories had

low toileting scores and either high or low SQ. One child from each

category was assigned to each of the eight Eroups such that group means

were not significantly different at the 20% level of confidence for either

control variable. Membership of the groups was then adjusted where

necessary to achieve the same match for age and length of institutionalization,

Group means for these four variables are shown in Table 6-1.

No attempt was made to match groups for night time toileting ability.

The mean scores on the Balthazar night time toileting scale appeared to

vary considerably (see Table 6.1), although the differences were not

statistically significant. This was probably due to the extreme variability

in individual scores within each group. An attempt was made to allocate

two fernales and two nrales to each group, although sex has not proved to

be related to the development of self-toileting (Tarjan et al., 1960' l9lrl).

Group matching on this variable proved tr¡ l¡e impossible, since the nratching

requirements for the other four variables had virtually exhausted the pool

of suitable children. Diagnosis, aetiology, additional problems and ongoing

treatment for each of the 32 children are shown in Appendix 6.1.

6.2.2. Setting and trainers

Training was carried out in the unit used for the pilot study (Chapter 5).

Each chilcl attended the unit from 8.30 a.m. until 4.30 p.m. each weekday

during training. During the remainder of each day and during weekends

the chilclren took part in the normal activities of the institution with no

special procedures for toileting or for voiding accidents. The maintenance

programme after training was carried out in each childts normal living unit,

classroonr, and in any other activity areas attended as part of the daily

routine.
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TABLE 6.I.

All
Groups

Distribution of pre-training day and night scores on the Balthazar toileting.'scale, Social
Quotient (SO) on the Vineland Social Maturity Scaler â9ê, and length of instiÈutionalization.

I
2

3

4

5

6

7

I

21. 50

16.00

20.00

24.50

19.00

21.00

23.00

2I.25

13.75

5.00

Is.50
12.s0

9.75

4. 00

14.00

17 .00

14.63

16. 85

16.38

26.I5

r3 .55

20.10

17.58

18 .18

L2.67

10.75

11.36

13.23

L3.27

]-3.29

I0 .71

l-3.42

6.27

5.42

6.7L

3 .61

7 .3s

7.2L

4.52

7 .63

LL.44 r7.93

Note: DÍfferences between groups on these variables were not significant using one-v¡ay analysis of variance.

20.78 L2.34 6.09
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The four trainers who worked with the children were those involved

in the pilot study described in Chapter 5. Each trainer worked with one

child at a time. However, the four trainers were rotated so that they

each worked with each child for a part of each trainirrg day, in order to

control for trainer variables. Positive trainer expectations for each group

of children were ensured as much as pcssible by presenting all training

stra.tegies as being likely to succeed because of the irrtensive nature of

the programme. In addition, the author initially allocated children to each

group using a number to designate each child so that all four trainers were

kept in ignorance of the characteristics of each child as much as possible.

6.2.3. Q.qiËn

A three-way complete factorial design with four possible covariates

was used. The three f¿rctors consisted of the presence or absence of the

three training strategies discussed above, namely, contingent consequences,

guidance, and contingent alarms. Each factor hacl two levels, the training

strategy, and the corresponding control procedure as described below.

Thus, the eight groups each received a different combination of the three

factors, as shown in Table 6.2.

TABLB 6.2. Arrangements of two levels of the three experimental
factors across groups.

FACTOR 1 FACTOR 2 FACTOR 3

CONTINGENT
ALARMS

NON-
CONTINGENT

ALARMS

GROUP

I
2

3

4

5

6
7

B

NON-
CONTINGENT

CONSEQUENCES

CONTINGENT
CONSEQUENCES

GUIDANCE NO

GUIDANCE

*
*
*
*

*
*
*
*

*
*

*
*

*
*

*
*

*

*

*

*

*

*

*

*

* Indicates piesence of the feature described by the column heading.
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Contingent consequences. Positive reinforcement was delivered

immediately bowel and/or bladder voiding occurred in the toilet, and after

every five minutes during which pants remained dry between toiletings.

Reinforcement was in the form of food, an activity or toy. The reinforcers

used were those which had been demonstrated before training to be effective

reinforcers for each subject when performing simple sensori-motor tasks,

together with social praise and physical contact. Reinforcement was

continuous until the lirst successful self-initiation occurred, after which it

became increasingly intermittent. In addition, mild punishment was immediately

contingent on bowel and/or bladder voiding which was not in the toilet.

Punishment was in ttre form of a rcprimand, withdrawal of reinforcement,

cleaning up the mess, and practising toileting a number of tin¡es.

Non-contingent consecuences. Tlre control procedure for contingent

consequences consi.sted of rewards and aversive conditions deliverecl non-

contingently. The procedure was selected so as to ensure that the number

of rewards or aversive events at each stage of training were similar for all

groups and only the response contingency was varied. On the first day of

training the children in the control condition received, evenly spread

throughout the day, the mean nurnber of rewards and punishments which

were received during the first day of training by the corresponding group in

the contingent consequences condition. Tl-rereafter, the number of rewards

arrd punishments received by each child was determined by the number of

toilet voidings, five minute intervals between toiletings on which no voiding

accident or punishnlent had occurred, and voiding accidents for that child

during the previous training day. These rewards and punishments were

distributed evenly tl-rroughout the day, so that no response-reinforcer or
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response-punishment pairings occurred. If a punishment was scheduled

during toileting, it was delayed until toileting was completed. The purpose

of this control condition was to determine the importance of the conti!ßency,

rather than the number, of supposed reinforcers.

A comment is in order concerning the ethics of using non-contingent

a$rrÙe conditions. These were mild and involved no more than a reprimand

and being required to carry out tasks which were not self-initiated. This was

a common experience for all the children in their everyday lives. Only one

trainee in the pilot study showed signs of distress during these procedures.

This took the form of biting, scratching and grizzling. However, he displayed

this behaviour when required to perform most tasks, including the toileting

tasks, although he became increasingly compliant once he had experienced

each procedure a number of times. In the study reported here care was

taken to select children who did not display any similar behaviour problems.

It was therefore concluded that the mildly aversive procedures would be

unlikely to cause distress, whether they occurred contingently or non-

contingently.

Guidance; Each of the tasks associated with toileting were prompted

by the trainer. The tasks consisted of toilet approach, pulling pants down,

sitting on the toilet, rising fr'om the toilet, pulling pants up, and flushing

the toilet. If performance of the task was not voluntarily initiated, or

ceased part way through, the trainer physically guided the appropriate

movements until voluntary performance occurred. Social praise was given

during guidance for any attempt at voluntary performance until it was

completely self-initiated. If the task was completed without guidance,

the prompt was reduced at the next trial. This fading of prompts continued

until the subject voluntarily initiated and completed the task with no prom¡rting

or physical guidance.
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No Guidance. In tt¡e control procedure for guiciance, each of the six

tasks which were not involved in bladcler or bowel control was prompted,

as in the guidance condition, but no guidance ensued. The prompt was

discontinued after the first self-initiated, correct Performance of the task.

lf an incorrect rnovement occurred, or the task was not performed, or

performance ceased part way tlrrough, the task was done for the child by

the trainer. Praise was given when the trainer was helping the childt

rather than when performance was voluntary as in the guidance condition.

There was no fading of prompts or graduated guidance under the control

procedure.

The purpose of this control condition was to provide a contrast with

the systematiu gui.dance, by not usinS fading, graduated guidance or praise

for voluntary performance. It was considered inappropriate to include a

ilnullr guidance condition without any assistance, since assistance was often

given in the normal institutional setting in any case. Moreover, the operation

of contingent consequences could not be assessed without some form of

assistance with tl're associated tasks, since sonle of the children made no

attempt to carry ttrem out before trainrng.

Continsent alarms. An alarm was attached to each subjectrs pants and

to each toilet (see Chapter 5). A few clrops of urine or a small amount of

faeces elicited a high pitched discontinuous tone from the pants alarm,

and a low pitched discontinuous tone from the toilet alarm. The alarm

was disconnected after a few seconds so that the tone ceased. During

training, the pants alarm sounded on every voiding outside the toilet, and

tLre toilet alarm sounded on every voiding in the toilet.
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Non-contingent alarms. In this condition the training pants, the bowlt

and the alarm boxes used in the alarms condition were in place, so that

only tl-reir use varied and not their inclusion in the setting. The alarms

were not connected, and therefore did not sound when urine or faeces

touched the studs. Instead, the leads were taped to the alarm boxes, and

the alarms were sounded when the trainer touched the two studs at the

lead ends together by hand. On the first day of training, the children

heard the mean number of pants and toilet alarms which were heard by

the corresponding ErouP in the alarms condition. Thereafter, the number

of tinres the pants and toilet alarms were sounded for each child was

determined by the number of voiding accidents and toilet voidings for that

child during the previous training day. The alarm soundings were distributed

evenly throughout the day so that rro resPonse-alarm pairings occurred.

However, trainers received no assistance in detecting voiding.

The purpose of this control condition was to determine the importance

of the alarms as both response detectors and cues for the children, but

with the effect of merely hearing the alarms noncontingently controlled.

It was hoped to achieve this by disconnecting the alarms as detection aids

for the trainers. At tl-re same time, the relationship between the alarms

ancl voiding was removed for the children while ensuring that it was the

cue functicn which was varied, rather than just the occurrence of the alarm

tones unrelated to voiding.

6.2.4, Control Variables

Four control variables were involved in this study. They were scores

on the Balthazar day time toileting scale, SQ, ager and length of

institutionalization (see Section 6.2.I in this Chapter). These variables

were used to match groups as closely as possible because of their relationship
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with the development of continence, as discussed earlier. However, matching

was not perfect, so that variaticn within grouPs occurred. Thereforet

the ccntrol variables were also examined as potential covariates. However,

they were introduced in the final analyses only if they proved to have a

significant covariance effect.

6.2,5, Measures

Accident rate has generally been the sole measure reported irr the toilet

training literature, although several studies have used additional measures

such as ttre frequency of toilet voiding or the frequency of self-initiated

toileting (see Chapter 3). Accident rate has not always proved an adequate

indicator of toileting performêrìCê. For instancer two paPers reported

improved toileting with no accomPanying décrease in accident rate (Hundziak

9Ij!., I97li Watson¡ 1968). Furthermore, since toileting involves a number

of responses which are performed in sequencer measures which reflect only

part of the sequence will not necessarily adequately reflect toileting skill.

A further consideration in selecting an adequate measure of toileting

was the environment in which performance was assessed. In most toileting

studies, as in many applied behavioural studies, the most telling indicator

of effectiveness is found during the final training sessions. If the procedures

are effective, the behaviour of interest is by this stage occurring at close

to the required rate. However, during most of the Azrin and Foxx toilet

training þrogramme, the half-hourly drinks and toileting trials elicit

extremely high rates of voiding and toileting. Since two of the pilot subjects

were still at this stage when training ceased (see Chapter 5)¡ it was considered

likely that high rates of voiding and toileting would still be occurring during

the final training days in some cases'in this study, while in those cases

where the criterion was reached, these resPonses would have returned to
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more normal rates. It is likely that the forcing of high voiding and toileting

rates temporarily effects performance of the different elements in the

toileting sequence. For instance, half-hourly toileting may result in the

rrcatchingrr of many more voidings in the toilet than would occur when

toileting was less frequent, thus inflating the rate of toilet voiding. For

this reason it was considered necessary to assess end of training performance

after the training procedures had been withdrawn rather than during the

final training sessions.

The Balthazar toileting scale was therefore used, since it fulfilled the

two requirements discussed above. It provicied a composite toileting score,

based on a number of the skills involved in self-toileting, and scores could

be obtained relatively easily in non-training environments. This scale is

part of Section I of the Balthazar Adaptive Behaviour Scales (Balthazar,

I97I't which provide measures of both day time and night time toiletingt

dressing and feeding. The scales can be used separately, and were designed

to evaluate changes in each skill which may result from detailed training

proSrammes.

The day time toileting scale included items concerning the proportion

of bladcler and bowel voidings which were accidents or which occurred

in the toilet and were the result of either direction by others or were self-

initiated. It also contained items indicating the proportion of toiletings

during which pants up and down, and self-cleaning after bowel motions

were performed without help, as well as how often the child let others

know when a voiding accident had occurred. Scores for each child on

this scale were obtained during a structured interview with a member of

the direct care staff who had worked closely with the child for at least

one month immediately prior to the interview.
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Night tinre toileting was also assessed, using tl¡e Balthazar night tinre

toileting scale. It contained items indicating the proportion of nights during

which the child wet the bed, remained dry anci unsoiled, and was awal<ened

to go to the toilet. Scores for each child on this scale were obtained from

a member of ttte night staff who had worked in the child's unit for at least

one month immediately prior to the assessment.

Scores on these two scales were obtained for each child during the

week before training,30 days after training, and again 210 days (seven

months) after training, and were'based on estimates of average performance

over the preceding month. Thus, the pre-training scores represented

performance during one month before training. The post-training scores

represented performance during the month following training. In the case

of children who had reached the training criterion, the maintenance

procedures were in force during at least some of that time. The follow-up

score represented performance during the seventh month after training.

Follow-up was timed so that scores for all children would be based on

performance after the maintenance procedures had been withdrawn. However,

several children were not able to be assessed. Follow-up toileting scores

were not obtained for one child who had died several weeks before the

follow-up assessment. In addition, night time scores could not be obtained

for two children after training and at follow-up because no member of

staff was available who had worked in these childrenrs units for more than

a few days during the previous month.

6.2.6, Interviewers for the Balthazar scale assessments

The pre-training toileting scales were administered by the author who

had little or no knowledge of the childrents toileting performance or other

abilities and problems before training. However, both the post-training and
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follow-up interviews were administered by fclur independent interviewers

who were unaware of both the childrenrs performance during training and

maintenance, and the experimental design. They were also unaware oÍ

the pre-training scores.

The interviewers were trained in the design and use of the scale. They

were given the three handbooks to read (Balthazar, l97L) and attended

sessions during which procedures and problems were Ciscussed. The author

then carried out Several assessments observed by the interviewers, and

these assessments were discussed. Each interviewer then assessed several

children who had not been subjects of this study. These children were

selected to enable each interviewer to experience obtaining high, intermediate

and low scores on the scales. The author observed each interview, recorded

scores indepently, and afterwards discussed the interview and scoring with

the interviewer. This process continued until each interviewer had

administered one scale on which he or she and the author obtained the

saÍne scores on all items, with no disagreements concerning the interview

tecirnique.

Reliability checks by independent interviewers were not possible, since

it was often the case that only one member of the direct care staff had

the required knowledge of the child. This was because of the frequent

staff changes resulting from transfers, leave, and absence due to illness or

attendance at staff training weeks. It was therefore considered that a

second interview with the same member of staff to assess reliability would

involve an interviewee practice effect which may have interfered with a

true assessment of interviewer reliability. However, it was accepted that

the careful training procedures would result in high reliability, especially

since Balthazar reported an interviewer reliability coefficient of r =.937

(Balthazar , I97I) for trained interviewers.

I
fl
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6.2,7. Procedure in detail

TI-re order in which the eight groups were trained was determined using

a table of random numbers, with adjustments to ensure that groups receiving

contingent rewards and punishment or alarms preceded the corresponding

groups receiving non-contingent rewards and punishment or alarms. This

was necessary because the records of the first training day from the former

groups were used to determine the first dayts rewards and punishments,

or pants and toilet alarms for the latter Broups, as stated above. The four

children in each group were trained together.

PJS:Ifdl4g proggdt{S. Children attended the training unit for three

days before training to familiarize them with the trainers and the setting.

During this time effective rewards were determined for each child. This

was done by presenting the child with a simple task unrelated to toilet

training which had only been partly mastereó The task was presented

during several short sessions a day and a range of potential rewards were

tested during task training to assess their effectiveness as reinforcers.

The rewards which proved effective included chips, dried fruit, chocolate,

paper to tear, a favourite toy and string. Sitting for five minutes and

wearing the pants alarms were shaped when necessary. In addition, specific

behaviour management Procedures were designed to control any behaviour

which would interfere with the toilet training procedures.

Trailine .P!oce_d.u,r-ej. The basic toilet training programme for all groups

was that used in the pilot study (Chapter 5), and closely followed the

pro8ramme designed by Foxx and Azrin (1973b), Each child sat in front of

the toilet, received drinks every half hour followed by toileting. During

toileting, each child remained on the toilet until voiding occurred, or for

20 minutes if voiding did not occur. In between toileting trials, the pants
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were checked every five minutes. After the first self-initiated toileting,

the half-hour schedule ceased and drinks were offered after each self-

initiated toileting. The pants checks and drinks were systematically faded,

and the child was gradually moved further from the toilet.

I-iowever, for each group, the rewards and punishments, the alarms,

and the procedures for training toilet approach, pants up and down, sitting

on and standing up from the toilet, and toilet flushing were arranged as

dcscribed in Section 6,2,3 of this Chapter. Thus, groups received either

contingent or non-contingent rewards and punishments, guiclance or no

guidance, and contingent or non-contingent alarms. In the groups receiving

non-contingent rewards and punishments the pants were checl<ed and changed

after accicients with as little interaction with the child as possible.
$rü¿ åaqs,¿r- ¿¿e.eh

Training continued Lor 28 day$ or until at least nine out of ten

consecutive voidings were self-initiated in the toilet, whichever came first.

Children who achieved tlre training criterion within the 28 days were placed

on a maintenance programme in their normal environments. Those who

did not reach criterion returned to their normal activities without the

maintenance programme.

Nlaintenance Procedures. The maintenance procedures for all groups

were those described by Foxx and Azrin (tglZ¡) and used during tl-re pilot

study (Chapter 5). Praise was given when a pants check revealed that

the child was dry and unsoiled. Since most checks preceded meals, snacks,

and bedtinre, these regular events also acted as rewards. Delay for an

hour of a meal or bedtime, or withholding a snack altogether resulted if

the pants were found wet or soiled. No reward was given for toilet use,

but the punishment in use at the end of training was continued for voiding

accidents.
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It was not possible or advisable to arrange non-contingent rewards or

punishments during maintenance, since the direct care staff were not in

a position to schedule these reliab.ly. Moreover, undeserved punishment,

no matter how mild, was actively discouraged in the institution, and it was

considered unethical to attempt it outside the controlled experimental

environment.

Direct care staff and teachers carried out the procedures and the

recording. The trainers demonstrated the procedures and prompted the

staff during the first three maintenance days. Thereafter they visited

every day or two to check the records and discuss procedure. In addition,

they could be called to assist whenever difficulties arose. Ttre maintenance

procedures continued until l4 consecutive days with no voiding accidents

occurred or, failing this, for 180 days.

6.3, RE,SULTS

l'he results of this study are presented in two sections. scores on the

Balthazar toileting scales following training are considered first, while

behavioural changes during training itself are considerecl in a later section.

6,3.1. Analvses of imÞr ovement followins trainine

statistical evaluation was conducted on the mean improvement in

Balthazar day time and night time toileting scores after training and at

follow-up when compared with scores before training. Mean scores on

these two measures before and after training and at follow-up for each

group are shown in Table 6.3, and mean improvement scores are shown in

Table 6.4.
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TABLE 6.3. Group and overall means before and after Èraining
and at follow-up on the Balthazar day time and
night tine toileting scales.

u S.or.= were unavailable for one trainee and therefore the
mean is based on 3 trainees in these cases.

b Scores were unavailable for two traíneês and therefore the
mean is based on 2 trainees in this case.

TABLE 6.4. Group and overall mean improvement after training
and at follow-up on Balthazar day time and night
time toileting scales.

Note: Differences were calculated in the direction such that
all positive values indicate improvement.

t S"oru= were unavaílable for one trainee and therefore
the mean is based on 3 trainees in these cases.

b-- scores were unavailable for two trainees and therefore
the mean is based on 2 trainees in this case.

GROUP MEAN BALTHAZAR DAY TIT\,IE SCORES MEAN BALTHAZAR NIGHT TIME SCORES

1
2

3
4

5
6

7

I
AIl

Groups

BEFORE
TRAINING

AFTER
TR.AINING

AT
FOLLOV'I-UP

BEFORE

TRAINING
AFTER

TRAINING
AT

FOLLOVg-UP

21. 50
16.00
20.00
24.50
19.00
21. 00
23.00
2I.25

20.78

31.25
28.75
20. 50
37.25
23.25
3L.25
25.50
32 .00

28.72

2L.7s
3r.674
27.25
3s.25
28.25
35.50
20 .00
33.50

29.07

13.7s
6.67

15. 50
t2.50
9.75
5. 33

14.00
17.00

11. 81

14.00
8.334

11.00
L4.75
13.75
13.334
12.00
5.50

11. 58

20. 333
9.00þ
9.75

L4.25
15. 50
L8.25
17.50
18.00

15.32

GROUP MEAN BALTHAZAR DAY TIME SCORES MEAN BALTHAZAR NIGHT TIME SCORES

I
2

3

4

5

6

7

I
All

Groups

IMPROVEMENT
AFTER TRAINING

IMPROVEMENT AT
FOLLO!{-UP

IMPROVEMENT
AFTER TRAINTNG

IMPROVEMENT AT
FOLLOV{-UP

9.75
12.75
0.50

L2.75
4.25

L0.25
2.50

r0 .75

7 .94

0.25
10.6?a
7.2s

10.75
9.25

14. s0
- 3.00
12.25

7.65

o.25
' 1.674
- 4.s0

2;25
4 .00
8.004

- 2.00
-1I. s0

- 0.23

5

-1
-7

1
5

.333

.00p

.25

.75

.75
14.25
3.50
8.7s

3 .89



195.

An examination of individual improvement in day time toileting after

training showed that all but one group improved with training. In that

Sroupr improvement was minimal for two children ancl one child obtained

a considerably lower score after training than before trairring. Nine

children in other groups also either showed little or no improvement or

gained lower toileting scores after training. These twelve children included

four who had achieved the training criteria. There did not appear to be

a systematic pattern in the distribution of non-improving chilclren among

groups (see Appendix 6.2). Thus there appeared to be a general improvement

in all groups, and this is discussed further, below.

on the other hand, only four of the eight groups improved in night time

toileting. of the 32 children, 19 showed no improvement or gained lower

night time toileting scores after training. Generally, improvement in tlre
remaining 13 children was slight.

Three-way analysis of variance was carried out to examine the effects

of training strategies. where individual scores were unavailable, as

described in Section 6.2.5, the group mean was inserted to maintain t¡e

balanced design. No significant relationships were found between the

four control variables and improvement when they were included as covariates

in the analysis. Therefore, the analysis of variance results are presented

without adjustment for covariates (see Appendices 6,3 and 6,4). No

significant effects of training strategies or levels were found with respect

to improvement scores following training. Thus, the hypotheses that

contingent reward and punishment, guidance, and contingent alarms would

enhance the acquisition of self-toileting were not supported. Moreover,

the mean improvement for Group I (the only group which experienced all

three training strategies) was less than for several of the other groups
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(see Table 6.4), so that tlre three training strategies together resulted in

no significant improvement relative to the:other control procedures.

Did the absence of differential treatment effects indicate that the

obtained improvement scores were Senerally little more than chance variation?

This possibility was checked by testing overall mean improvement against a

null-hypothesis of zero improvement. Overall improvement in day time

toileting was found to be significantly better than zero (t = 3.93, df = 31,

p < .O0l). Improvement in night time toileting was not significantly better

than zero (t = 0.28, df = 29, n.s.). Thus, training generally resulted in

significant inrprovement in day time toileting, but not night time toiletingt

irrespective of the particular combination of training strategies used.

At follow-upr a similar analysis of improvement revealed a significant

effect for the contingency of alarms (F = 4,35, df = lr28t P < .05) (see

Appendix 6.4). However, the direction of the effect was oPPosite to that

predicted: improvement was somewhat greater for the non-contingent (mean

improvement = !2,13) than the contingent alarms BrouPS (mean improvement

= ).44), In view of the lack of a significant effect for this training strategy

immediately after training, and the length of time between training and

follow-up, it is unlikely that this effect was in fact due to the non-contingency

of alarms during training. This result is regarded as anomalous, but is

nevertheless of value. It throws serious doubt on the relevance of theories

which emphasize the role of response-reinforcement contingency in complex

human learning. This point is discussed in the following section.

An examination of individual scores at follow-up showed that eight

children scored at or below their pre-training level, whilst 24 children showed

improvement. Scores generally varied both above and below those obtained

at the end of training. A test of the overall improvement at follow-up
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against a null,hypothesis of zero revealed significant improvement in day

time toileting (t = 3,50; df = 30, p < .001), but not in night time toileting

(t = 1.41, (f = 2/, n,s,). Thus, the significant overall improvement in day

time toileting found after training was generally maintained at follow-up.

Although the toileting skills displayed in the natural environment appeared

to improve irrespective of the training strategies used, it is still possible

that one or all of the strategies could have enhanced acquisition during

training, even though such effects were not reflected in the Balthazar

toileting scale. Since this measure assessed performance outside the training

environment during one month after training, it is possible that any

differential effects of the training strategies on acquisition during training

may have been obscured by other environmental influences.

In order to test this possibility, additional measures of toileting performance

were extracted from the training records and analysed. This further analysis

is reported below.

6.3.2. Perfgrmancq. durinR Training.

This study was primarily concerned with the effects of training strategies

on toileting performance in the natural environment after training. Conse-

quently, measurement of changes during training was not planned. However,

trainers continuously observed a number of toileting responses during training.

These were recorded, along with¡ each training procedure as it was carried

out, thus providing a detailed r-ecord of what both the trainer and child

did. Examples of the record sheets have been provided in Appendix 6.5.

The purpose of such detailed records was to ensure that problems arising

during training could be quickly identified and remedied. In addition, they

enabled the trainers to monitor each otherrs performance and so ensure
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that training was consistent and accurate. As a consequence, behavioural

measures could be extracted for analysis.

Toileting.Mgasgres,Puring Training. Six n¡easures were extracted from

the records as follows:

l. .number of days in training,

2, daily percentage of voidings which were accidents,

3. daily percentage of toiletings which resulted in voiding,

4. daily percentage of toilet voidings which were self-initiated,

5. estinrated time taken to perform the first four toileting tasks,

6, composite ratings of independence in performing the six self-

management tasks; toilet approach, pulling pants up and down,

sitting on and standing from ttre toilet, and toilet flushing.

The first consisted of the tinre each child spent in training. Some

children achieved ttre training criterion within the allotted 28 days while,

for others, training ended before the criterion had been reached. It was

hypothesized that each training strategy would shorten the average training

time, but that training time would be shortest when the three training

strategies were used together.

Records were also kept of the number of voiding accidents, the number

of toiletings which resulted in voiding, the time when voiding on the toilet

began, and the number of successful toiletings which were self-initiated

and performed without help. From these records measures were devised

of accidents, toilet voiding, time taken to initiate voiding during toileting,

and successful self-initiated toileting. In addition, a rating was available

of the level of prompt and amount of guidance used on the last training

day for the six self-management tasks associated with toileting (see

Appendix 6.12).
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Most toileting studies have used ttre frequency of accidents as the sole

or main indicator of improvement. However, the frequency of voiding

varied considerably before training. Some children only voided once or

twice during an eight hour day, while others voided nine or ten times.

It was considered that ttris variation may have influenced the number of

accidents children were likely to have. In order to control the contribution

which voiding frequency may have made to differences in accident rate,

it was ttrerefore decided to consider accidents as a Percentage of all voidings,

using the following calculation:

Accidents =

For the same reason toilet voidings and self-initiated toiletings were also

calculated as percentages. The calculations were made as follows:

Toilet = nurÍrbq! qf toilet voidings x 100,

voiding '
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Self -initiated
toiletings

A reduction in accidents indirectly reflects improvement in the ability

to recognize bladder and bowel distention and voluntarily hold back reflex

voiding. The other major aspect of bladder and bowel control involves

voluntarily relaxing the perineal muscles and pushing down with the

abdorninal muscles to start the flow of urine or to expel faeces. It was

thought that ciecreasing time between sitting on the toilet and the onset

of voiding may reflect improvement in this skill. However, although voiding

onset tin¡es were recorded, the time at which the child sat down was not.

Nevertl-reless, a rougl-r estimate of the time to voiding onset could be gained,

since every toileting which was not self-initiated began exactly on the

half l'rour when drinks were offered, followed one minute later by toilet
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approach, pants down and sitting on the toilet. It could be assumed that

variations in clrinking time would be randomiy distributed and would not

alter in a systematic way as training progressed. Similarly it was assumed

that the time taken to approach the toilet, pull down pants and sit would

vary only slightly since these tasks appeared subjectively to take about

the same amount of time with guidance, no guidance and when the child

performed them competently without help. There was no time recorded

for the start of a self-initiated toileting. However, children who self-

initiated successfully took the few steps to the toilet, pulled their pants

down and sat in a matter of seconds and invariably voided within several

seconds of sitting on the toilet. It was therefore assumed that successful

self-initiations resulted in almost immediate toilet voidings The estimated

time taken on the first four toileting tasks was therefore calculated by

subtracting the starting time of the trial from the time of voiding onset

and subtracting one minute to remove the constant time between drinks

and the toilet approach prompt. Successful self-initiated toiletings were

scored as zero time to voiding onset. These times were calculated only

for toiletings which resulted in voiding

Since no baseline records of the above four measures were available,

irnproverrient was assessed by taking the difference between the average

daily score during the first and last quarters of training. It was hypothesized

that each of the three training strategies would lead to shorter training

times and greater improvement in the four behavioural measures than the

corresponding control conditions.

The sixth measure was available only at the end of training. This was

the amount of help provided for toilet approach, pants up and down, sitting

on and standing from the toilet, and toilet flushing. The amount of help
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for each task during the last training day was rated on a four point scale,

as follows:

l. Physical assistance for thre whole task.

2, Physical assistance for part of the task.

3. Task prompted but no other assistance.

4, No prompt or physical assistance.

These ratings were combined to give a total score for independence in

performance of the self-management tasks.

No formal reliability checks were made of the trainersr observations

and recording, since they were not initially made for evaluation purposes.

Nevertheless, it was considered that a high degree of reliability was

maintained in the following ways. Generally, more than one trainer was

present, and when a trainer was not involved in training he or she assisted

the others and checked the records. Trainers were required to frequently

check each otherrs observations and recording. This was done whenever

possible by having one person record while the other carried out the

procedures. At the end of the trial any disagreements between the two

about what had occurred were resolved. In addition, trainers prompted each

other if there was any uncertainty about procedure or recording. Examination

of the records at the end of each day also helped to ensure recording accuracy.

6.3.3. Ar,ralvses of improvement during training

Thirteen of the 32 children completed training to criterion in the

allotted time. The distribution of these children and the average time in

training for each group are shown in Table 6.5.

Analysis of covariance revealed that pre-training toileting ability was

significantly negatively related to the length of time in training (standardized

Beta = -.47). Those with greater ability, as indicated by high scores on the

i
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TABLE 6.5. Training time in days and number of children who
completed training to criterion.

GROUP

I
2

3

4
5

6

7

I

NUMBER COMPI,ETTNG
TRATNTNG TO CRITERION

AVERAGE TRAINING
TIME TN DAYS

3

2

2

I
1
0
2

2

I0 .3
23.5
18. I
22.3
24.s
28.0
16. I
1s.3

Balthazar day tinre toileting scale, were more likely to reach the training

criterion, whereas those with few skills generally did not reach criterion

within the allotted 28 days.

No significant relationships were found between time in training and

SQ, age or length of institutionalizatian Therefore, the analysis of variance

results are presented without adjustment for these variables (see Appendix 6.6).

The main effects were not significant, but there was c significant interaction

effect for contingency and guidanco Inspection of the means in Table 6.6.

shows that more children reached the training criterion earlier when either

TABLE 6.6. Mean numbers of days in training in the contingency
and guidance conditions.

CONTINGENCY NON4ONTINGENCY

GUIDANCE
NO GUIDANCE

16 .88
20 .50

26.25
16. 00
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the two training strategies or the two corresponding control conditions were

used in combination. It was considered that this interaction effect might

be spurious since no logical explanation was immediately apparent, other

than the possibility that either combination was easier for the trainers to

operate. Puzzling interactions of this nature perhaps indicate that uncontrolled

factors were more important than the experimental conditions.

Four other variables extracted from the training records allowed an

analysis to be made of changes during training, since a comparison could

be made between scores at the beginning and at the end of training. 'lhese

variables consisted of measures of voiding accidents, toilet voidings and

self-initiated toileting, and an estimate of time taken to perform the first

four tasks. Although groups were not matched before training on these

variables, no significant differences between group means in the first quarter

of training were found.

Improvement on these four variables was calculated by taking the

difference between mean scores in the first and last quarters of training

as shown in Tables 6.7, 6.8, 6.9 and 6.10. Three-way analysis of variance

was carried out to assess the effect of training strategies. Four control

variables (Balthazar day time toileting score, SQ, age and length of

institutionalization) were included as covariates only when a significant

covariance was found. In fact, only one:relationship between a control

variable and inrprovement was found. Pre-training toileting ability was

significantly correlated with improvement in self-initiated toileting

(standardized Beta = l.l3), with those having high scores on the Balthazar

day time toileting scale showing the greatest improvement (see Appendix

6.7).
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TABLB 6.7. Group and overall means for percent accidents,/totaI
voidinqs during the first and last quarters of
training, and mean inprovement scores.

a Differences $rere calculated in the direction such
that alt positive values indicate improvement.

b o.r" trainee in each of these groups achieved mastery
during the firsÈ quarter of training and maintained
it, thus obtaining a zeto improvement.

TAiILE 6.8. Group and overall ¡neans for percent. toilet voidings/
toÈal to itetinqs durÍng the first and last guarters
of training, and mean imProvement scores.

a Differences l¡rere calculated Ín the direction such
tl-¡at aIl positive values indicate improvement.

b onu trainee in each of these groups achieved
mastery during the first quarter of training
and maintained it, thus obtaining a zero improvement'

" T"o trainees in each of these groups achieved
mastery during the first quarter of training
and maintained it, thus obtaining a zero improvement.

GROUP FIRST QUARTER
OF TRAINING

LAST QUARTER
OF TRÀINING

IMPROVEMENT AT THE
END OF TRAININGA

I
2

3

4

5

6
7

I
AII

Groups

I9. 50
36.50
25. 50
20.00
24.50
L8.25
20. 50

9 .50

2L.78

23.75
24.50
25.00
34.00
2L.25
20.25
10.25
4.50

20.44

- 4.25
12.00

0

-r4
3

-2
IO

5

.50

.00

.25

.00

.25

.00

b
b

1.34

GROUP FIRST QUARTER
OF TTì,AINING

I,AST OUARTER
OF TRAINING

IMPROVEI',IENT AT TIIE
END OF TRAININGA

I
)
3

4
tr

6

7

I
AII

Groups

95.50
73.00
Bt. 00
88. 50
86.50
77 .25
86.75
68.75

82.L6

9I. 50
82.75
84.75
84.75
83. 25
73.25
85.25
76.1s

82.79

-4
9

3

-3
-3
-4.I

I

.00

.75

.7s

.75

.25

.00

.50

.00

c

b
b
b
c
c

0 .63
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TABLE 6.9. GrouP and overall means for percent self-initiated
toiletinq/toLaL toilet usesduring the first and
last quarters of training, and mean improvement scores.

u Diff"r"nces were calculated in the direction such
that aII positive values indicate improvement.

TABLE 6.10. Group and overall means for estimated time in
minuÈes taken to perform the first four toileti nct

tasks during the first and last quarters o f training,
and mean improvement scores.

a Differences were calculated ín the direction such that
all positive values indicate imptovemênt-

GROUP FIRST QUARTER
OF TRAINING

LAST QUARTER
OF TRATNING

IMPROVEMENT AT
END OF TRAINING

THE
a

I
2

3

4

5

6

7

8

AII
Groups

25.25
22.50
22.25

1. 00
16.50
7.00

23.00
10.50

16.00

69 .50
44.75
46.25
43.7s
28.25
7.50

50.00
s0.00

42.50

44.25
22.25
24.00
42.75
1r.75

0. 50
27 .00
39.50

26.s0

GROUP FTRST QUARTER
OF TRAINING

LAST QUARTER
OF TRAINING

IMPROVEI4ENT AT THE

END OF TRAININGA

I
2

3

4

5

6
7

I
AII

Groups

8.25
6.75
4.75
7.25
6.75
8.25
6.75
9.75

7.31

2.so
4. 50
3.25
3.50
5.75
9.25
s.00
7.75

5. 19

5
2
I
3

I
-1

I
2

.75

.25

.50

.75

.00

.00

.75

.00

2.L2
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No significant effects of training strategies on improvement in voiding

accidents, toilet voiding or self-initiated toileting were found (see Appendices

6.7, 6,8, and 6.9). However, analysis of improvement in the time taken to

perform the first four tasks revealed a significant main contingency effect

(F = 7.32, df = 1r 25, p < .05), and a significant interaction effect (F = 5.19r

df = 1r 25, p < .05) for guidance and alarms (see Appendix 6.10). Improvement

was greater with contingent consequences (mean improvement = 3.31) than

with non-contingent consequences (mean improvement - 0.94). The Sreatest

improvement in time taken to perform the first four tasks occurred in Group I

(see Table 6.10) where all strategies of training were combined.

These results probably reflect improvement in the time tal<en to approach

the toilet, pull down pants, and sit on the toilet rather than just the efficiency

with which toilet voiding was initiated, because of the way the measure was

estimated. They indicate that guidance did affect the time taken to approach

the toilet, pull the pants down and sit, thus complicating the measure.

Nevertheless, the greatest improvement occurred in Group l, which received

all three training strategies¡ Contingent reward appeared to motivate the

children to speed up their performance of the sequence of tasks which

preceded that reward. The immediate delivery of contingent reinforcement

was probably ensured when trainers were alerted by the sounding of tl're

toilet alarm, thus increasing the effect on voiding onset. In addition,

guidance probably led to more efficient performance of the other three

tasks. Without contingent reward, the effects of the other two strategies

became less clear. Sinrilarly, withdrawing either guidance or the contingent

toilet alarm also confused the picture. In fact, training without guidance

or toilet alarms was more effective than using one without the other (see

Table 6.t t).
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TABLE 6.11. Mean improvement in the est,imated time in minutes
taken to perform the first four toileting tasks when
quidance, contingent alarms and the two corresponding
control conditions were used.

GUIDANCE NO GUIDANCE

CONTINGENT ALARMS

NON_CONTTNGENT ALARMS

3.38

0 .63

r.63
2.88

These findings raised questions about the overall magnituCe of changes

in these four dependent variables during training. It was important to check

that there was overall improvement during training grater than could be

expected by chance. Overall mean intprovement on each of the four variables

was tested against a null hypothesis of zero change, using Student's t ratio.

Improvement in self-initiated toileting scores of.26,50 was significant (t = 4.I8t

df = 31¡ p < .001), and estimated time taken to perform the first four

toileting tasks significantly reduced by 2.I2 minutes overall (t = 4.18, df = 3l¡

p < .O0l). However, improvement in voiding accidents (t = 0.55, df = 29, n.s.)

and toilet voiding (t = 0.29, df. = 22, n.s.) was not significantly different

from zero. Therefore, it is not surPrising that no effects of control

variables or training strategies were found for the latter two variables.

Examination of individual toilet voiding scores during training suggested

that tl-re failure to find improvement was due to two features of the data

(see Appendix 6.12). First, there was no room for improvement in eleven

cases, since they always voided when toileted from the first day of training.

Second, the perccntage of toiletings during which voiding occurred either

remairred the same or decreased by the end of training in 13 cases. These

cases irrcluded two who had no unsuccessful toiletings at the beginning of
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training. Only l0 children improved on this measure" There appeared to

be no pattern in the distribution of these cases among groups. Inspection

of individual accident scores revealed that about as many children got worse

as improved on this measure, with again no apparent pattern in the

distribution among groups. Despite the failure to find general improvement

in what would seem to be vital components of the self-toileting sequence,

the majority of children (22 out of. 32 available cases) were self-initiating

at least some of the time at the end of training.

The sixth toileting variable considered was the amount of help required

at the end of training for the six tasks associated with toileting. Each

task was rated on a four point scale, giving a possible score of. 24 on this

variable when performance was complètely independent. Group nìeans are

shown in Table 6.12. Analysis of variance on these end of trainir-rg scores

TABLE 6.L2. Group and overall means at the end of trainingfor ratings of performance on the six self_
management tasks.

GROUP MEAN SCORES
(maximum score - 241

1
2
3

4

5
6

7
8

All Groups

r8. 75
20.25
16.50
19.00
20.25
22.00
12.00
]-7.75

18.31
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was carried out in the same wáy as for the other variables. Pre-training

toileting ability, as a covariate, was again found to be significantly positively

related to this variable (standardized Beta =.31). In addition, there was a

significant effect of guidance (F = 5.83, df = Ls 27s p < .05) (see Appendix

6.ll). Those who received guidance performed these tasks with less help

at the end of training (mean = 20.11') than those who received no guidance

(mean = 16.31). However, these results must be interpreted with caution

as there is no evidence concerning the amount of help required at the

beginning of training.

6.3.4. Case studies

In general, the findings discussed above indicate that some essential

skills involved specifically in bladder and bowel control were not affected

by training strategy. and some were not improved by training with any

reliability. This general conclusion is further illustrated by an examination

of individual performance during training (see Appendix 6.12). Not only

was there marked variability between individual responses to training, but

many children varied considerably from day to day. To demonstrate this,

the daily records of voiding accidents, toilet voiding and self-initiated

toileting for three children are presented, since these were the variables

which showed no training strategy effects.

Those children who reached criterion generally did so within two weeks,

with most taking no more than five days. This was also the case in the

pilot study reported in Chapter 5. child 2 from Group I is typical of these

children. fulost children who reached criterion already had the ability to

initiate voiding inlmediately whenever they were on the toilet. When toilet

voiding failed to occur, it did so only on the rare occasions when toileting

followed within a few minutes of an accidenl Figure 6.1 shows that Child 2
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Figure 6.1. Changes in accidents, toilet voidirrg
and self-initiated toileting for Child 2.

always voided in the toilet. She began self-initiating on the second trtrining

day and cc¡ntinued to do so on the third day. However, on ttre tlrird day

she began to have frequent accidents again and was returnecl to sitting irt 
i

front of the toilet in preparation for l¡ladder training Sl-,e irnnrediately

began self-initiating again, and this tirne managed to achieve a run of ten

self-initiated toiletings without acc¡dents. She was transferred to the

maintenance phase, and reached the maintenance criterion of l4 consecutive

accident-free days in 77 days. At follow-up she was reliably toileting ltcrself,

altlrough her accident rate was higher than before training.

t{apid progress through training did not necessarily indicate that all

the skills involved in self-toileting had been acquired For exatnple, the

transition frorn bladder training to self-initiation training occurrcd irnrnediately
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following the first self-initiation. This appeared to be too sudden for most

children, including Child 2. Generally, children self-initiated a few more

times after the first attempt, and then began having accidents in rapid

succession. Although they were clearly able to carry out thre toileting

sequence, they were not always recognizing bladder or bowel tension as

the signal to toilet themselves, or had not learned to hold back voiding so

that they could get to the toilet in time. Only four children progressed

smoothly through the self-initiation phase without having to return to bladder

training at least once.

The structure of the self-initiation phase also gave the children little

time to consolidate their skills. To complete this phase, a mini¡num of nine

self-initiations in a row was required, with no more than one accident.

Extra fluids were being offered after every toileting except the sixth and

the ninth so that voiding still occurred about every half hour and sonletimes

more frequently (see Appendix 6.5). This meant that the self-initiation

phase was often conrpleted in half a day. Moreover, during this process,

the child was nloved two feet from the toilet after each self-initiation

This meant that by the sixth self-toileting the child was free to move around

the unit. These environmental changes were introduced too rapidly for

many children, since accidents usually began occurring again as soon as

the toilet was out of sight. This was the case for Child 2.

In addition, there was no opportunity to become accustomed to self-

initiating when thre urge to void was occurring only two or three times a

day rather than ten to fifteen times a day. This was because the extra

fh-ricls were only partially faded by the encl of trairring. Thus tlre transition

from training to maintenance was also tc¡o sudden for many children. Although

Child 2 completed maintenance successfully, she showed no improvement on
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the Balthazar day time toileting scale at the end of the first month of

maintenance. In fact, thre number of accidents steadily increased during

maintenance until the last three weeks, and she was having more accidents

at follow-up than before training.

This pattern indicates that the training Programmer even with all three

training strategies included, was not arranged to teach reliably the skills

involved in inhibiting accidents under normal toileting ionditions; that is,

without extra fluids and without the cues provided in the training environment,

performance deteriorated. The transition between phases, and from training

to the normal environment may need to be much more gradual if accident-free

self-toileting is to be completely mastered.

Nine children showed no signs of improvement in accident rate or toilet

voiding. Most of these rarely or never self-initiated during training, and

most Look over five minutes to void in the toilet, with no improvemcnt in

tllis skill during training. Child 3 from Group I was typical of this grouP.

Her performance is shown in Figure 6.2.

Most of these children obtained low scores on the pre-training Balthazar

day time toileting scale, although three were high scorers. This failure to

respond to training occurred under various experimental conditions. It was

suggested in Chapter 5 that failure to respond to training may occur among

extremely withdrawn, profoundly retarded individuals. This suggestion is

partially supported in this study, in that all five children who were profoundly

retarded belonged to tl'ris BrouP, including Child 3. It was also suggested in

Chapter 5 that children with diffuse brain damage may also fail to respond to

training. However, this was not supported, since, of the eight children

with this problerrr, only three failed to improve. The remaining child in the

non-inrproving group showed no evidence of either problem. I-le was in a
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Figure 6.2. Changes in accidents, toilet voiding and
self-initiated toileting for Ch¡ld 3.

non-contin8ent grouP and made it quite clear thnt he 'vvanted rewards whenever

he finished a toileting trial. He was the only child in the study who did this,

and might have improved if contingent rewards had been used.

Although the subject characteristics suggestsed above may have

contributed to training failures, it was considered that some more general

fault with the training programme should be sought, such as insufficient

clarification of learning tasks from the trainee's point of view. It is possible

that the non-improving children might have responded to step-by-step training

of one task at a time with gradual transitions from one step to the next.
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Child 3, like most of these children, showed no sign that she recognized

when each task was required. There was also no sign that the response-

reward connection was recognized, although other children in the contingency

condition showed this recognition by looking for the reward as they finished

the response. Nevertheless, even the non-improving children occasionally

attempted to elicit rewards .from the trainers at other times.

The ten remaining children improved on one or more of the four measures

but did not reach criterion in the allotted time. All but one were voiding

ir¡ the toilet more quickly by the end of training. This one child was in the

non-contingency condition. However, the performance of this group was

erratic, especially after they had begun to self-initiate. The records for

Child l3 illustrate this (Figure 6.3).

H ACCIDENTS AS A PERCEilTAGE OFALL VOIDINGS

TOILET VOIDINGS AS A PERCENTAGE
OF ALL TOILET¡NGS

H ,SELF-INITIATED TOTLETTNGS ASpehcexrace oF rl_l_ 1ôller A
usEs

s 10 15 20 25

TRAINING DAYS

Figure 6.3. Changes in accidents, toilet voiding and
self-initiated toileting for Child 13.
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Inspection of this figure shows that toilet voiding steadily improved

until the first attempt to self-initiate. It began to improve again as self-

initiations became more frequent, but Performance was erratic. There was

also a slight improvement in accidents which was also disrupted when self-

initiation began. The disruption was much Sreater than for toilet voiding,

and continued during the rest of training. Child 13 did not continue to

self-initiate, but began to have frequent accidents soon after bladder training

was withdrawn. She was returned to self-initiation training seven times

during the last l8 days of training because of relapses of this kind. However,

she tended to continue self-initiating for longer periods with fewer accidents

until, on the last day¡ every toileting was self-initiated.

It is possible that chil,.iren like Child 13, who performed erratically but

continued to improve, might have reached criterion with longer training.

However, this erratic performance again indicates that, although the self-

toileting sequence was acquired, the ability to recognize bladder and bowel

tension and hold back voiding trntil the toilet could be reached, was not

well taught under any of the experimental conditions. Re-design of the

training programme in order to more effectively teach this skill may make

progress for such children more certain.

6,4, DISCUSSION

The most consistent influence on improvement in toileting skills during

training was the amount of toileting skill which the children already possessed

before training began, as measured by the pre-training Balthazar day time

toileting scale. Children with higher scores on this measure were more

likely to reach the training criterion in less than the allotted 28 days. In

addition, whether they completed training or not, they also showed Sreater
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improvement in self-initiated toileting and performed the self-management

tasks with less help at the end of training than those with lower scores.

Tliese findings suggested tlìat persons with greater initial toileting ability

will not only show greater improvement in their toileting skills under

conditions of standard care (Eyman et al., L97A), but will also respond

to training better than persons with few initial toileting skills.

The one measure of performance during training on which improvement

occurred irrespective of initial toileting ability was the estimated time

taken to void in the toilet. As discussed earlierr this measure was an

approximate estimate of the speed with which the toileting sequence was

carried out prior to thê delivery of the major reward rather than a precise

measure of voiding speed. As such, it yielded complex effects which

rnay have overshadowed the clear relationship between initial toileting

ability and improvement found in the other measures. In addition, improve-

ment in toileting ability as measured after training and at follow-up were

unaffected by initial toileting ability. These measures probably reflected

how well toileting skills were maintained in the natural environment as

well as how much improvement occurred as a result of training. It is

possible that the factors which affect skill maintenance are quite different

from those which influence acquisition. Bladder and bowel control, as

reflected in the measures of voiding accidents and toilet voiding, did not

improve significantly during training and therefore possible influences on

the acquisition of these skills could not be determined.

, It was thought that SQ, age, and length of institutionalization would

also influence how well children learned during training, but evidence for

such influences was not found. The failure to find any influence of lengtl-r

of institutionalization on improvement in toileting is understandable, since
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earlier evidence lor this was in relation to conditions of standard care

(Eyman el, +l:r I97O). The longer individuals remained untoilet trained,

the less likely they were to improve without special training. The provision

of intensive toilet training probably overrides this trend.

The eviclence ror a specific reiationship between social and chrono-

logical age and reduction in accidents during toilet training with the Azrin

and Foxx programme (smith & smith, 1977) was not confirmed, and no

significant improvement in this skill was found in this study. It is

surprising that these two variables were unrelated to irnprovement generallyt

as indicated by length of time in training, the measure of self-initiated

toileting and performance after training. However, the age range and

length of training were both Sreater in the Smith and Smith study. Their

olclest trainee was 56 years of age and they provided ten weeks of training,

whereas the oldest trainee in this study was 20 years of age, and training

ceased after 28 days. It is possible that the restricted age range and

restricted training time in the present study prevented relationships which

would otherwise occur. Furthermore, measures of toileting skill after

training may be unaffected by these variables for the same reason as v/as

suggested in relation to initial toileting ability.

Although individual children may respond tc training differently, one

would expect that most would acquire some skills as a result of training

and that some training strategies wouid be more effective than others.

The differential effects of several training strategies on skill acquisition

may appear in a number of aspects of performance during training. The

superiority of one training strategy over another may be reflected in

decreased training tilne, a greater number of trainees completing training

in a given time, greater improvement in performance during training, or
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improved performance after training. Improvement in perforrrlance may

be reflected in decreasing response times, increasing independence in task

performance, or an increasing tendency to produce the response in the

appropriate circumstances. It was expected that all three training strategies

investigat'ed in this study would be more effective than the control conditions

witlr which they were compared. However, the obtained effects were quite

complex, and raised important questions concerning the methods used in

'pplying the training strategiesr as well as the general programme design.

The contingency of rewards and punishments appeared to have no effect

on improvemí'nt in performance of the entire toileting sequence, as reflected

in training time and the measure of self-initiated toileting. However, when

contingent consequences were used in conjunction with guidance and

contingent alarms, more children completed training within a few days.

Contingency did affect improvement in the performance of the first part

of the sequence. This was reflected in the measure of time taken to

perform the first four toileting tasks. If we consider that the major

contingent reward occurred following the onset of voiding rather than at

the end of the entire toileting sequence, this finding suSgests that it did

strengthen at least one aspect of that part of the sequence to which it was

directly applied.

In the same way, guidance was directed at the specific skills of toilet

approach, pants up and down, sitting on and standing from the toilet, and

toilet flushing, and these were the tasks which predictably were performed

less well when no guidance was provided. Although no measure of

improvement was available for these tasks, the amount of independence in

their performance on the last training day was significantly greater in the

groups receiving guidance. The finding that guidance contributed to
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improvement in the first part of the toileting sequence adds weight to

this finding, since this measure partly reflected improvement in the speed

with which toilet approach, pants down and sitting were performed.

The sounding of the toilet alarm to signal the onset of voiding also

contributed to improvement in the speed of performance of the first part

of the sequence. However, the contribution of both the toilet alarm ancl

guidance was complicated by the fact that the measure which reflected

their combined effects was a composite measure of four tasks to which

different training strategies were applied. It appears that, when training

strategies did have an effect, they were quite specific to the tasks to

which they were applied. separate measures of improvement in each

task may have revealed the specific effects of guidance and contingent

alarms more clearly. The issue of measurement of toileting performance

will be taken up again at the end of this section.

The failure to find either training stratety effects or overall

improvement for voiding accidents and toilet voiding was unexpected, since

the inhibition of voiding away from the toilet and voluntarily bringing

about voiding during toileting are primary skills in toileting. Although

some children improved, performance actually deteriorated in many cases,

no matter which training strategies were used. This suggests that neither

structured toileting nor any of the three training strategies reliably enhanced

acquisition of these particular skills.

To summarise, guidance appeared to enhance acquisition of self-

management skillsr and contingent consequences increased the speed with

which those tasks preceding them were performed. Guidance and contingent

alarms also contributed to this increase in performance speed; but the

way in v¿hich they contributed was not clear because several skills were



220,

incorporated in the measure which displayed this effect, and each skill

may have been affected differently by the two strategies. The primary

skills of bladder and bowel control were not reliably taught by either

frequent structured toileting or the training strategies. Even when the full

programme incorporating the three training strategies was used, both in

this study and the pilot study reported in Chapter 5, some skills did not

improve and some trainees made little or no Progress. Nevertheless,

nineteen children in this study began to toilet themselves during training.

Moreover, the majority of the 32 children were found to have improved

on their pre-training toileting skills when assessed in their natural

environments one month after training and again seven months later, although

some regression was noted at this last assessment.

No significant improvement was found in night time toileting. Since

day tirne rather than night time toileting was ttre target of training, this

provides some evidence that improvement was a direct result of the training

programme. However, improvement occurred irrespective of the training

strategies used. This suggests that other aspects of the procedures may

have been more important than the three training strategies which were

studied. These procedures included increased fluids, regular freguent

toileting, and keeping each child in sight of the toilet while redúcing other

competing stimuli to a minimum. Smith (1979, suggested that the exact

nature of training procedures may be irrelevant and tl're obtained data support

his suggestion. The structured framework provided by intensive toilet

training programmes may be the crucial feature leading to the acquisition

of toileting skills.
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6.5. IMPLICATIONS OF THE STUDY FOR THE DEVELOPMENT

OF IMPROVED TRAINING PROGRAM¡VIES

The full training programme devised by Azrin and Foxx (tgZt) was

replicated with seven trainees in the pilot study and four in Group I of this

study, giving a total of I I replicating cases. All nine of Azrin and Foxxrs

trainees achieved the training criterion within four weeks, with a marked

reduction in accident frequency. In this replication, eight children achieved

the criterion, but three failed to achieve it within four weeks. One of

the three had still not reached it after additional training was given. In

addition, the proportion of voidings which were accidents increased rather

than decreased by the end of training for two trainees in Group l, even

though they were toileting themselves frequently enough to achieve the

training criterion. Thus, the success rate reported by Azrin and Foxx was

not n¡atched in this replication. Moreover, aspects of training which Azrin

and Foxx regarded as crucial were found to have only limited importance.

A possible explanation for the lower success rate in the present studies

lies in the evidence found of greater improvement among children who had

more ti¡ileting skills before tr'aining. Azrin and Foxx did not assess pre-

training toileting ability. However, they recorded an average accicjent

rate before training of approximately two per day. In our study most

children were having five or more accidents a day before training, and some

never voided in the toilet. This suggests that Azrin and Foxx's trainees

had more ability to hold back voiding than many of the trainees in this study

and may have also had more toileting ability generally. They vrere therefore

more likely to succeed during training than many of the trainees in this

study.
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Perhaps trainees needed to have some previously acquired toileting

skills in order for the Azrin and Foxx procedures to bring about accident-

free self-toileting, and some of these essential skills were not adequately

taught as part of the procedures. The results of this study suggest that

bladder and bowel control skills were those which were least likely to be

brought under voluntary control. Since Azrin and Foxx derived many of

their procedures from operant learning principles, it may be that an operant

analysis of toileting is insufficient. However, experience with the

procedures here suggests that the problem arose from an incomplete

behavioural analysis rather tl'ran from failure of the principles underlying

the analysis.

The particular punishment procedures which were made contingent on

acciclents appeared to be generally ineffective' singh (r976) ornitted them

altogether and still successfully trained a severely retarded child with a

simplified version of the A,ztin and Foxx Programme, to the point where

the child was toileting himself with no accidents. Some trainees in this

study actually enjoyed the rrpunishmentrr procedures, which could ttterefore

hardly be functioning as punishment. Smith and his colleagues reported

similar experiences (Smith, Ig79i Smith 913.' 1975\, They modified the

punishment procedure as a result. They also found, as was found in this

study, that trainees tended to relapse once they were left to toilet

themselves during self-initiation training. This indicated tl-rat the

transition from bladder training to self-initiation training after the first

self-initiation did not allow the new skills to stabilize. To overcome this

problem they fadecl the prompts more gradually and delayed self-initiation

training until trainees had toileted themselves successfully a number of

times. These observations and the present results prompted the writer
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a

Sensation of
pants at knee

Grasp pants
waistband

(b

Sensation
of pants
at knee

d

Bend from
the waist

Sensatíon of hands in
posítion on pants

R.t2

Pull pants
rd
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I

Sensation of pants in
position at waist

Remove hands

Pressure
of elastic
on thumbs

3

Clamp fingers
against thumb
through cloth

i

to re-analyse the training procedures outlined in the Foxx and Azrin manual

(Foxx & Azrin, I973b), with outcomes described below.

In Chapter 3, self-toileting was described as a chain containing a

number of sequential response elements linked by environmental cues, which

act as both discriminative stimuli and conditioned reinforcers. This was

represented in Figure 3.I, and the reader may wish to refer to that figure

during the following analysis.

The toileting chain may be expanded to include further responses and

linking cues. For instance, R, in Figure 6.4(a), the pants up response, can

be further broken down as shown in part (b) of the same figure.

,r,tr,

R2

S
2

*z
I3

tr,
c

,ru

-++ *r,
3

*z

Sensation
of bending,
view of pants

c

Bring hands
Èo top
of pants

FeeI of
cloth under
hands

*r,
b

Slide thumbs
inside waist-
band of pants

*z

"r,
a

--+

"23¡

a

Figure 6.4. Expansion of the pants up response
in the self-toileting sequence.
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Conceptually, the actual number of toileting responses and linking stimuli

which can be rePresented is arbitrary and can be expanded or contracted

at will. However, the detail with which responses are broken down may

be crucial to successful learning. The problems which many retarded persons

have in acquiring the self-toileting sequence often result from training

programmes which require the performance of multiple responses which do

not exist as whole units in the person,s behaviour repertoire. Learning

cânrrot take place if the responses in the chain are contracted such that

they are too complex and unlikely to be performed. For instance, teaching

the expanded pants up chain represented in Figure 6.4(a), may allow an

individual to carry out the task so that it can be strengthened, although

the same indiviciual may not be able to perform if presented with the pants

up task as a single unit. Further breakdown of ttris task, as in Figure 6.4(b),

may be necessary for another person who is unable to grasp the waistband

(R23).

Nor can learning occur if the individual cannot discriminate the stimulus

situation which signals the response required to advance tlre sequence to the

next stimulus situation. The linking stimuli which occur naturally in the

chain may not themselves be discriminable by an individual. They may

also vary so much from tinle to time that the individual cannot generalise,

and the response may therefore not come under environmental control.

one method of overcoming this problem is to pair a constant, easily

discriminable stimulus with the naturally occurring linking stimuli. The

added stimulus can be gradually withdrawn as generalization to the natural

stinluli occurs. This metl'rod may also bring the natural stimuli into perceptual

range for discrimination.
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The Azrin and Foxx toilet training programme was not based on a

full analysis of this chain of responses and linking stimuli. The toileting

sequence itself was presented as a single unit rather than as a chain, the

elements of which could be strengthened one at a tinle. Training was

broken into two main phases. On every trial during the first bladder

training phase the individual was required to complete the entire sequence.

The tasks were not added one at a tinre from back to front, as occurs in

the typical chaining of compex responses (Millenson & Leslie, 1979),

However, few individuals had all the elements of the chain in their

repertoire, and were therefore unlikely to perform correctly if left to respond

voluntarily. In addition, the training environment was relatively uncontrolled,

so tl'rat an indeterminate number of irrelevant responses were possible.

Consequently, acquisition of the elements could not be achieved by successive

approximations in the normal way. Prompts and graduated guidance were

used instead as a means of eliciting and moulding the correct response so

that it could be strengthened. However, this procedure was not enough

for the trainees who did not improve. For instance, some individuals had

not previously acquired even the basic skills required in pulling pants up

and down. They did not put any effort into hooking fingers or thumbs into

the pants cloth, they did not maintain a grasp on the cloth when moving

the hands up or down, or they failed to adjust hand position when an

obstracle such as the buttocks impeded the movement of the pants.

These persons might have acquired the pants up and down responses if these

had been expanded to include further discrete elements, a procedure which

was not included in the Azrin and Foxx programme. Hence some children

in the guidance condition in this study were still requiring prompts and

guidance at the end of trairring.
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In addition, not all the elements of self-toileting were included in

the sequence for training. On every trial during the first bladder training

phase the learner went through the entire toileting sequence, as defined in

the programme. This occurred every half hour during training. Consequently,

the naturally occurring stimulus of bladder or bowel tension was not

systematically established as the signal for the learner to run through the

toileting seqLrence, even though it is the essential signal for most toileting.

Although the likelihood of that stimulus being present at half-hourly intervals

was increased by extra fluids, there still remained a considerable element

of chance. Muellner (1960a, 1960b) postulated that reflex voiding of urine

occurs in response to a full bladder and initial bladder control is first

acquired in the presence of a full bladder. Controlled voiding in the

presence of a partially full bladder comes only later, presumably as musclc

control and discrimination of bladder tension become more refined. If this

is so, it would seem essential that the sensation of bladder tension during

initial acquisition be close to that which triggers reflex voiding. In addition,

without the accumulation of waste in the bladder or bowel, no voiding can

occur. This may explain the failure of many children in the contingent

consequences condition to acquire the skills involved in bringing about

voiding in the toilet.

In self-toileting, the first response to bladder or bowel tension is to

tighten the perineal muscles and keep them tensed while the first part of

the toileting sequence is carried out. Once the individual is in position at

the toilet, these muscles are relaxed and voiding takes place. Tightening

the perineal muscles in the presence of bladder or bowel tension is thus

an essential part of the toileting sequence, which needs to be brought under

environmental control and incorporated into ttre sequence if toilet training is
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to be successful. This response was not taught as part of the sequence in

tlie Azrin and Foxx programme, although the regular pants checks and over-

correction procedures attempted to teach it outside the toileting sequence.

The individual felt his or lrer pants and, if they were dry, received a reward.

This procedure, represented in Figure 6.5(a), clearly strengthened feeling

the pants rather than tightening the perineal muscles. If individuals did

learn to tighten the perineal muscles, it was more likely to be as a result

of uncontrolled factors operating outside the programme itself. This was

especially so since bladder or bowel tension, as the signal to tighten the

perineal muscles, was not usually one of the stin¡uli present during the pants

checks. During a typical half hour of training the individual could go

through the toileting sequence, void in the toilet, then sit on the chair for,

sayr 20 minutes. During most of that time there was no sensation of bladder

(a)

Dry pants * Trainer
asks "Are your pants dry?"

R
+

Food and praise
Feels pants

(b)

S

Standing by toilet + pants at
waist level + pants down prompt

Standing by toilet + pants
around legs + pants up prompt

R

to

S

so
D

Rtnlur". 
+ pants

around legs

S

PIaise + pants
at waist level

PulI pants down Pull pants up

Figure 6.5. Analysis of the pants checl< procedure and the
procedure to teach pants down and pants up
in the Azrin and Foxx toilet training programme.
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tension since 'the bladder had just been emptied. Tension may have built

up towards the end of the half hour, but tt¡e pants checks occurred every

five minutes no matter what state the bladder was in.

when voiding occurred in the pants, the punishment procedure was

applied, and this was a mildly aversive experience for many individuals.

As such, it operated to temporarily suppress voiding in the pants. presumably,

this aspect of the programme was intended to facilitate the strengthening of

toileting as the alternative behaviour to voiding in the pants by weakening

the likelihood that voiding would occur outside the toilet. That is, the

procedure appeared to be one of differentially reinforcing one of two possible

responses (self-toileting) while suppressing the alternative response (voiding

in pants) with punishment. This has been shown in some circumstances to

be a more effective technique for strengthening one of several operant

responses (w.I. Gardner, 1969) than strengthening alone, or strengthening

in conjunction with extinction of the unwanted response. However, for

this to occur reliably, a common discriminative stinrulus is needed to signal

that the two resPonses will lead either to reinforcement or punishment.

In the toileting sequence this stimulus should be bladder or bowel tension.

Llowever, while bladder or bowel tension was present at the time of voiding

in the pants during the Azrin and Foxx programme, it was only present on

some occasions when the alternative toileting sequence was performed.

A furtlrer problem with the punishment procedure arose during this

study with those individuals for whom it was a pleasurable rather than an

aversive experience, or for whom it was so aversive that the emotional

reaction was disruptive. In the first instance, voiding in the pants clici

not clecrease and, in some cases, such as Child l, increased in frequency.

In the second instance, other elements in the toileting sequence also became



229,

aversive. Furthermore, many trainers themselves found the procedure

highly aversive. For all these reasons the muscle control required to hold

back voiding was not brought under voluntary control, and children who

did acquire this skill probably did so despite, rather than because of, the

training procedures.

During this experiment as well as the pilot study, a number of

individuals confused the order of responses when carrying out ttre toileting

sequence. This may have been because the responses were not added to

the chain one at a time. It may also have been because some of the linking

stimuli were not established as discriminative stimuli within the chain. For

instance, several trainees tried to pull their pants up or down when the

opposite resPonse was reguired, began to sit again after pulling their pants

upr or began standing part way through seating themselves on the toilet.

These responses had not come under stinlulus control.

There are two aspects of stimulus control which require careful attention

during training. One is the necessity to provide stimuli which the learner

notices, so they can be discriminated and thus come to control the response

during acquisition. The other is establishing stimuli which occur naturally

in the sequence of responses as discriminative cues, so that they will continue

to exert control over the response after it has been strengthened.

If we examine the two responses, pants up and pants down, as

rePresented in Figure 6.5(b), the problem of stimulus control becomes clearer.

In these two situations the position of the trainee by the toilet and the

position of the Pants on the body are the naturally occurring stinruli which

should come to control the two responses. However, the po:ition at the

toilet was the same in both cases, leaving the position of the pants as the

only indication of which response was required. The two different pronlpts
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were designed to aid this discrimination during acquisition but, unless the

person actually learned to pay attention to the position of ttre pants,

environmental control could not be achieved reliably. Stimulus control

of the pants up and down responses was often difficult to achieve in the

Azrin and Foxx programme because the salience of the two pants positions

as discriminative stimuli was much less than the salience of the presence

of the toilet, which was a stimulus common to both responses. This was

a particular problem for children who did not readily pay attention to the

pants position. Moreover, in normal self-toileting, there is the additional

discriminative cue of bladder or bowel tension which was often not there

during toileting trials in this programme. Toileting trials which occurred

only in the presence of bladder or bowel tension would enable this stimulus

to become an additional, naturally occurring discrinrinative stimulus for

pants down, and its absence to signal pants up. The individual would thereby

have two discriminative stimuli to signal which pants response was required.

Environmental control by the natural links in the chain under these

circumstances would thus be more likely to be established and maintained

after withdrawal of the prompts.

A similar discrimination problem existed in relation to the sitting

response, which was often performed before pulling the pants down, after

standing, or after pulling Pants up. Presumably, once the prompt was

withdrawn, the position of the pants was not well established enough as a

cue to signal which response was required. The discrimination problem

for both the sitting and standing responses was made even more confusing

by the frequent toileting trials which occurred during training in the

absence of bladder or bowel tension. Bladder or bowel tension as an

essential condition for toilet sitting should relieve some confusion in relation
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to sitting. The confusion for some retarded children about when to stand

is not surprising when one considers that the cessation of voiding and ttre

resulting relief from bladder or bowel tension is the only cue in normal

self-toileting which signals that standing is appropriate. Many toiletings

during bladder training did not result in voiding, and so it is unlikely that

this cue became firmly established as the signal for standing.

The standing, pants up and toilet flushing responses were those

mastered least well during training in both this and the pilot study. Some

individuals did not acquire them at all. Apart from the problerrrs of stimulus

control just discussed, a further obstacle to successful learning was the

placement of the primary reinforcer. This was delivered party-way through

the chain, contingent on voiding rather than on completing the entire

sequence. Thus the last three responses had no clear relationship to the

major reinforcing stimulus, and there was no mechanism for establishing

their linking stimuli as conditioned reinforcers. Attaching the primary

reinforcer to voiding also disrupted that response on some occasions.

Trainers generally gave the rewards immediately the toilet alarm began

sounding. Several individuals then stopped voiding. They were in fact

learning to void oniy enough to set off the alarm. This problem was

overcome by holding back the reward until after voiding had ceased, but

in practice the cessation of voiding was often difficult to detect. This

problem should not arise if the primary reinforcer were removed to the

end of the chain.

The above analyses ,ugs.r.?häY tlrffi ln?tluo"quate application

of learning principles which prevented the training strategies from having

clear effects on the acquisition of self-toileting sequence. This was

especially so in relation to contingent consequences. The major reward was
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attached part-way through the chain and therefore could not operate to

cement all the elements of the chain into a smooth sequence or strengthen

the entire chein as a unit. Furthermore, it was understan<iable (post hoc)

that reliable bladder and bowel control was not achieved, since the usual

stimulus conditions for behaviour change were not adhered to. Nevertheless,

most children did irnprove, so confirming the value of an intensive structured

prcgramme of training. In addition, there was some evidence that the

training strategies enhanced acquisition of specific elements in the self-

toileting ch¿in to which they were applied.

These findings raise a methodological issue of considerable importance

to the study of complex human belmviour in general, and one which has

rarely been addressed by applied researchers. It concerns the choice of

response classes and dimensions which will both represent the behaviour of

inrerest, and he susceptible to the environmental manipulations being studied.

When the behaviour can be controlled as a single unit, this choise usually

involves only a single response class, defined artd quantified along one

dimension such as frequency or duration. Decisions about appropriate response

classes and dimensions become much more difficult v.,hen the behaviour of

interest cannot be controlled as a single unit.

This study confirms the view, expressed in Chapter 3, that the

acquisition of selt-toileting does not initially result from environmental

operations directed at the behaviour as a single unit. Rather, it involves

the acquisition of a number of discrete responses which only function as a

unit once they are well-established and performed together in the correct

order. This may be true for all complex behavioural sequences. However"

many human skills are made up of resPonses which already exist in the

individual's repertoire, so that simple strengthenirrg of the entire sequence
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as a unit is possible. When individuals do not have most of the elements

in their repertoire, simple conditioning may not be effective. Therefore,

persons who have few of the component skills will need training which

incorporates procedures directed at establishing each response and joining

the responses into a smooth sequence.

One response measure will not reflect this process, nor will it reveal

which procedures are most effective or which responses are not brought

under environmental control when acquisition is incomplete. This is so

whether the chosen response measure represents only one element in the

chain or the entire chain as a single unit. This study clearly points to

the need for a set of measures which represent each discrete response to

be acquired, as well as an overall measure which will show whether these

responses have been correctly sequenced. For example, the frequency of

voiding accidents has been the sole response measure in most toileting

research. In the present study the specific measure of voiding accidents

did not reveal that different elements in the chain responded differently to

both structured toileting and the three training strategies. This fact only

emerged because a number of measures were examined. It was also shown

that an overall measure of toileting such as the Balthazar toileting scale

or time in training did not reflect the operation of specific training

procedures on each response in the chain. It was only when several aspects

of toileting behaviour were observed that the complex nature of training

effects and the existence of procedural problems were disclosed.

The varying responses of each measure to training suggest that the

effects of particular training strategies were quite specific to those skills

at which they were directed. Thus, the self-management tasks were

specifically enhanced by guidance, which was tl-re training strategy applied
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directly to their performance. However, the measure which reflected this

effect was a composite of six self-management resPonses occurring at

different points in the self-toileting sequence. As such, it could not show

the possible influence of the other two strategies on each of the six responses.

It is possible, for instance, that contingent reward also enhanced the acquisition

of these tasks. This was not revealed in the composite measure because

the major reward was given part way through the sequence, and therefore

could only have an effect on those three self management tasks which

preceded it. Separate measures of these tasks may have shown this

contingency effect. The measure of time taken to perform the first four

toileting tasks was also a composite measure incorporating both the first

three self-management tasks as well as the speed with which voiding was

initiated. Although all three training strategies appeared to affect this

measure, these effects were difficult to interpret in relation to guidance

and contingent alarms. They might have emerged more clearly in measures

of each individual response.

6,6, CONCLUSIONS

Despite the procedural and measurement problems which became evident

during this study, the Azrin and Foxx toilet training programme did lead to

qidsræ improvement in self-toileting for many trainees. In addition,

contingent rewards, guidance, and contingent alarms appeared to enhance

some components of self-toileting, although the evidence for these effects

was complicated by the inadequate analysis of the behavioural sequence

involved in toileting and the composite nature of the response measures.

These findings indicated that it would be worthwhile pursuing the

investigation of factors which may enhance the acquisition of self-toileting
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using a training programme more firmly based on a carefr¡l functional

analysis. Tþerefore, a new toilet training Programme was designed to

incorporate the principles of reinforcement, chaining and stimulus control.

In addition, measures were chosen which would allow each response in the

chain to be monitored throughout training. It was hoped that the effects

of particular training strategies would thereby be revealed more clearly,

and an experiment to investigate this is described in the following chapter.
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CHAPTER 7.

REINFORC NT AND CONTINGENCY IN THE TOILET

TR.AINING OF RETAR DED CHILDREN WITH A

CHAINING PROGRAMME

7.1. INTRODUCTION

'l'he study of factors involved in the Azrin and Foxx toilet training

Programme (Azrin & Foxx, l97L¡ Foxx ôr Azrin, l973br, described in the last

chapter, found some evidence that specific training strategies enhanced the

acquisition of self-toileting. However, only some components of toileting

were affectedr while others were not acquired well enough to reveal any

effects. The programme did not adequately strengthen all the components

of toiletingr or join them together as a smooth and correctly sequenced

' Performance. It was hypothesized that this may have prevented important

'training strategy effects from showing up.

For this reason, a new set of training procedures was devised, based

on a detailed functional analySis of toileting as an operant chain. It was

considered that this would allow a more effective application of learning

principles and, therefore, more reliable acquisition of the entire toileting

sequence. The new chaining programme was used in the study reported

in this chapter to examine further the contribution of specific training

strategies during acquisition.

The most puzzling result during investigation of the Azrin and Foxx

programme was the failure to find clear and consistent effects of contingent

consequences. Not only is the effect of consequences central to many

learning theories which deal with the acquisition of new behaviour (t{ilgard

& [Jower, 197 5), but toileting has generally been regarded as an intrumental

response which is particularly amenable to the effects of consequences (Ellis,
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1663i Gardner, I97l¡ Watson, 19671. Consequently, it was this aspect of

environmental control which was manipulated in this study. If toileting

is an instrumental response, then manipulation of consequences in an

environment which provides sufficient behavioural control should lead to

clear effects on acquisition. If consequences cannot be shown to have

clear effects on acquisition, then the analysis of self-toiletirrg as an

instrumental response and the efficacy of applying operant conditioning

procedures to facilitate learning are questionable. However, there is

considerable difficulty in analysing and demonstrating the effects of

environmental manipulations in relation to every day human behaviour because

complete environmental control is rarely possible. Moreover, the difficulties

are multiplied when the behaviour to be controlled is complex. Since

environmental control of toileting is likely to be problematical, even with

improved procedures, it was considered that the effects of consequences

would have more chance of showing up if all other conditions remained as

constant as possible. Therefore, in this study no other environmental

conditions were manipulated. In addition, the aspects of behavioural

consequences to be manipulated were simplified. In the study described

in Chapter 6, the consequences consisted of both the delivery of reward

to strengthen self-toileting and the application of punishment to suppress

voiding outside the toilet. The manipulation of this combination of

procedures may have conrplicated the results, especially as the effects of

punishment are less certain than the effects of positive reinforcement (see

Chapter 4). Therefore, only the effects of manipulating positive

reinforcement were considered in this study.

It was found in the study reported in Chapter 6 that, while contingent

consequences enhanced the acquisition of some aspects of toileting,
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improvement generally occurred under conditions of both contingent and

non-contingent consequences. However, it was not possible to conclude

from this evidence that non-contingent consequences contributed to

acquisition, since training involved the application of a number of procedures

besides contingent and non-contingent consequences, and the observed

improvement may have resulted from these procedures.

In this study it was thought that other factors besides reinforcement

would also affect acquisition of toileting,skills. Guidance is one such factor

that has been shown to be effective in bringing about resPonse acquisition

in the absence of reinforcement (Macrae & Holding, 1965¡ Zaporozhets,

196l). The previous toilet training study suggested that it is also important

in the acquisition of the self-management skills involved in toileting.

Guidance was one of the training procedures used in the chaining pro$ramme

designed for the Present study. In addition, the programme incorporated

a number of procedures besides guidance. These included the use of pants

and toilet alarms to signal the onset of voiding, a loud rrNorr at the onset

of voiding outside the toilet, considerable practice after mastery had been

achieved so that over-learning could occur, and extra fluids to increase the

frequency of urination. Each of these procedures was intended to enhance

acquisition of the toileting sequence.

When contingent reinforcement was added to these procedures it was

expected to enhance acquisition. In most studies which have investigated

the effects of contingency on human resPonse acquisition, contingent

reinforcement has been found to be important (see Chapter 4). The major

responses involved in toileting are those which inhibit or initiate voiding.

These are not amenable to guidance, or any other direct training procedure,

since they involve the tensing and relaxation of the perineal muscles, and
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no method for observing or directly intervening in these responses has yet

been found. In addition, the incorporation of these resPonsesr together

with the guided responses, into a co-ordinated response to bladder or bowel

tension, may not be achieved without the use of contingent reinforcement

to cement the elements into their correct places in the chain.

Non-contingent reinforcement was also expected to enhance acquisition,

although to a lesser extent than when it was contingent on performance.

In most studies of contingency, non-contingent reinforcement has had little

or no effeCt (see Chapter 4). However, the findings are not as clear cut

in relation to complex human learning in naturalistic settings. Several

investigators have found increases in appropriate classroom behaviour

(Brigham, Finfrock, Breunig & Bushell, 197\ Cormier, 1970; Kazdin &

Forsberg, 1974) and work behaviour (Waters, 1980) under conditions of non-

contingent reinforcement. Although non-contingent reinforcement was

less successful than contingent reinforcement in these studies, it did lead

to considerable improvement.

In all four studies, reinforcement was provided in an environment where

many other behavioural influences were also occurring. For example, the

teachers in the three classroom studies provided reinforcement while also

continuing their normal teaching activities. This was not unlike the

environment in the present study where a range of training and behaviour

management procedures were being used in a busy training environment.

The retarded subjects in Watersf two experiments were employed in a

sheltered workshop where supervisors and other workers frequently inter-

acted with them. Both Of these studies included a no reinforcement

condition in the design. Contingent reinforcement produced the largest

increases in work behaviour (Experiment 2) and in work outPut and attention
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to task (Experiment 9B). However, both contingent and non-contingent

reinforcement were significantly more effective than no reinforcement.

For these reasonsr the effects of reinforcement and contingency were

differentiated from the effects of the other factors in the chaining prograûìme

by comparing three conditions. One consisted of training during which no

systematic reinforcement was given. The two remaining conditions added

either contingent or non-contingent reinforcement to the training procedures.

It was hypothesized that toileting skills would improve as a result of training

in the absence of positive reinforcement. However, both contingent and

non-contingent reinforcement were expected to enhance acquisition even

further, with contingent reinforcement having the greatest effect. It was

therefore hypothesized that improvement would be greater in the contingent

- 
than in the non-contingent condition, and both conditions would result in

greater improvement than no reinforcement.

The relationship of initial toileting ability, length of institutionalization,

age and general intelligence with improvement in toileting were again examined

in the present study. Past studies have found that these variables predict

the likelihood that toileting skills will be acquired under conditions of standard

care (see chapter 6), and the two latter variables appear to predict the

amount of progress during training (Smith & Smith, 1977). Initial toileting

ability also predicted how much progress subjects made during toilet training

in the study reported in Chapter 6.

Variables such as these have often been used to predict the likelihood

of achievement in retarded persons (clarke & clarke, 197 4; Smith &

Sanderson, 1966). However, there is some evidence to suggest that at least

general intelligence and initial performance on specific tasks do not predict

the likelihood or amount of inrprovement when effective training is provided.
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This has been demonstrated in relation to spatial relations tasks (Tizard

& Loos, 1954), industrial tasks (Clarke & Hermelin, t955) and cognitive tasks

(Gerjuoy & Spitz, 1966r, On the basis of this evidence, it was thought that

variables which show some relationship to untrained improvement in toileting

may not predict improvement when training is provided, especially if that

training is highly structured and provides opportunities for over-learning

(Ferguson, 1954r.

A particular aspect of toileting which was considered in more detail

in this study was the complexity of the skills involved. As was noted in

Chapter 6, training strategies appeared to have different effects on different

comPonents of the toileting sequence. Thus, providing contingent consequences

entranced the speed with which the tasks preceding the major reward were

performed, but did not appear to influence the acquisition of bladder and

bowel control or increase the likelihood that trainees would toilet themselves

independently. Differential effects of this kind may also indicate that

the components of toileting respond in different ways to environmental

consequences. In order to evaluate this possibility, separate measures of

each response in the toileting sequence were devised.

7.2., METHOD

Three groups of six children rvere toilet trained using the chaining

procedures described in Section 7.2.3, One group received contingent

reinforcement during training, the second received non-contingent reinforce-

ment, and the third received no reinforcement.
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7.2.1. Subiects

I he number of children in the institution requiring toilet training had

reduced since the beginning of the pilot study described in Chapter 5 to

the point where there were not enough suitable subjects to allow satisfactory

matching of groups for this study. Therefore, both institution children

and children living at home were included. Trainees for the study were

selected from a pool of referrals for toilet training in the Intensive Training

Unit. Referrals consisted of children already on the waiting list and children

who were referred as a result of publicity about this study.

The criteria for selection were the same as those used in Study I and

described in Section 6.2.1. However, the assessment of medical problems

was slightly diflerent from that used in Study I at the request of the medical

officers involved. They considered that a routine rectal examination subjected

children to unnecessary discomfort and should only be used when a bowel

abnormality was suspected. Instead, a micro-faeces test was used to detect

organisms which may interfere with bowel functioning. It was also decided

that the micro-urine and culture were only indicated when the ward urinalysis

was abnormal, and that the expense of the multi 12 test for urea and

creatinine levels was unjustified since it only detected extremely rare

cenditions. Except for these changes, tl-re medical assessment form was the

same as that described in Appendix 2.1.

The selection process left 28 children, from whom I8 were selected

and divided into three groups of six. Groups were matched for pre-training

toileting ability as measured by the Balthazar day time toileting scale

(Baltl-razar, I97I), general intelligence as represented by the Social Quotient

(SQ) on the Vineland Social Maturity Scale (Doll, 1936r, and age in the same

way as for Study l. Group means for these three variables are shown in

Table 7.1.
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Note: Dífferences between groups on these variables $rere notsignificant using one vray analysis of variance.

Equal numbers of institution and home children were selected and

allocated to each group. An attempt was made to ensure that these two

categories of children did not differ significantly on the above three variables.

This was achieved for pre-training toileting ability and age, but not for SQ

(see Table 7.2). Diagnosis, aetiology, additional problems and ongoing

treatrnent for each of the 18 children are shown in Appendix 7.L.

TABLE 7.2. Distribution of pre-training scores on the Balthazar
day time toileting scaIe, Social euotient (SO) on the
Vineland Social Maturity Scale and age for children
living at home and in the institution.

Note: The differences between the Home and rnstitution chirdren
were tested using t-tests. the results were as follows:
Mean Balthazar Score: t=0.86, df=L6, p>.05
Mean SQz E=2.9I, df=16, p<.05
Mean agez E=2.56, df=16, p>.05

GROUP MEAN BALTHAZAR
SCORE

MEAN

s0
MEAN

AGE

I
2

3

Att
Groups

27.s0
25.00
23.83

25.44

29.s8
26.05
27.30

27 .64

I0.07
IO.26
9.61

9 .98

PLACE OF

RESIDENCE
MEAN BALTHAZAR

SCORE

MEAN

SQ

MEAN

AGE

Home
Institution

23.56
27.33

35. 88
19.40

7.92
12.04



244.

Two additional children were originally selected for training. I-lowever,

they became self-toileting during the baseline period and so were replaced.

Their performance is discussed in Section 8.2.7.

7.2.2. Settine trainers. equipnrent and materials

Tiris study took place in the Intensive Training Unit at Strathmont

Centre, and its organization was therefore determined largely by the

organization of that Unit. The floor plan of the Unit is shown in Appendix

7.2. Each child attended the unit from 9.00 a.m. until 3.30 p.m. each weekday

during training. During the remainder of each day and during weekends

they took part in their normal activities'with no special procedures for

toileting. Three children were trained at a time as there were only three

toilets available, and trainers were also involved in the other programmes

provided by the Unit.

Forty trainers were involved during the study. They included Mental

Deficiency Nurses and trainee nurses who were assigned to the unit for

varying periods of time on a roster of two days on and two days off, two

permanent members of the Unit staff and part-time volunteers. The author

was also involved in the day to day training as well as supervising and training

staff. Before becoming involved in the study, trainers read a detailed

description of the procedures and recording methods used in the chaining

programme, viewed a video-taped demonstration of the procedures, and then

spent three days observing and practising each procedure under the guidance

and supervision of experienced trainers. Parents of home children generally

assisted with the training for at least eight hours a week under the super-

vision of trainers. Trainer expectancies and other trainer variables were

controlled in the same way as in Study I (see Section 6.2.2.).

I

I

lþ-

I

{
r
!

t:

t
)

I
I



?45.

During training, each trainee wore a pants alarm and each toilet was

fitted with a toilet alarm. These differed from those used in Study I in

a number of respects. They were lighter and more robust than the original

' alarms. However, the major difference was in the toilet alarm, in which

the tone was replaced by a red light which shdwed when urine or faeces

bridged the gap between the sensors in the bowl. This modification was

made because several children stopped voiding in the toilet at the onset

of the tone during Study l. It was considered that this disruption could

be avoided by using a light. The modified alarms without the addition of

the light are described in detail in the manual (Appendix 9).

The other materials used during training were the same as those used

in the pilot study and Study I (see Section 5,2,2). Examples of the record

sheets can be found in the manual (Appendix 9).

7,2.3, The Chainin Proqramme

The chaining programme is described in full in the manual (Appendix 9).

This manual was initially designed for the Staff of the Intensive Training

Unit, who have incorporated the programme into the range of services which

they offer to clients.

The self-toileting sequence was presented to the learner as a chain to

be acquired, starting with those elements at the end of the sequence and

progressing back through the chain in reverse order to that in which elements

would eventually be carried out (see Figure 7.1). The main toileting sequence

incorporating the naturally occurring linking stimuli is represented down the

centre line of the figure, with the programmed discriminative stimuli branching

to either side. During the strengthening of each response element, a pre-

determined response was required before the next element was added for

strengthening. Trials for pants up and standing from the toilet, as the
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first two responses to be learned, occurred three times every half hour

during training. However, once the third response, voiding in the toilet,

and following responses were added for strengthening, bladder or bowel

tension became an essential discriminative cue. Consequently, trials only

occurred when this stinrulus was present.

The sounding of the pants ålu.r indicated the onset of voiding in the

pants. Since bladder or bowel tension is always present at the time of an

uncontrolled voiding, all trials during acquisition followed the sounding of

the pants alarm. The trainer shouted rrNorr as the alarm sounded. This

procedure, first reported by Van Wagenen and associates (Mahoney, Van

Wagenen & Meyerson, I97I¡ Van Wagenen, Meyerson, Kerr & Mahoney, 1969),

generally startled the individual into tensing the perineal muscles, thus

stopping voiding. The learner was then quickly moved through the toileting

sequence by the trainer, but was not required to initiate any response until

the one to be strengthened was reached. The toileting trial began at this

point, using prompts and physical guidance to shape each response,

Most of the response elements of this chain already occur frequently

in the repertoire of any retarded person who may be trained using this

programme. For instance, all trainees frequently walked, seated themselves,

remained sitting for long periods, Bot up fron¡ a sitting position, voided and

held back voiding for a while. Incorporating these responses intc the self-

toileting sequence generally required only that they be brought, as units,

under the discriminative control of the natural linking stimuli in the chain.

However, the pants down and pants up responses were often incomplete

or did not exist at all before training. When this was the case, the sub-

loops shown in Figure 7.2 were added to the chaining proceduresrusing the

usual backward cl-raining methods.
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The loud rrNotr, contingent on voiding irr the pants, was delivered

whenever voiding occurred outsicie the toilet bowl. It was arranged so that

this response would become a voluntary action to avoid the loud ilNort, and

the pants alarm, which thus acted as negative reinforcers. If perineal

tightening was acquired as an avoidance response, then continuing bladder

or bowel tension became a discriminative stimulus to maintain the response

in its natural sequence. However, occasionally voiding was not interrupted

by the loud ItNOtr, especially during the early trials. Under these circum-

stances there was unlikely to be any waste left to void in the toilet. When

this occurred, a further branch of the chain was followed, as shown in

Figure 7.3. The branch sl'lown here also represents the sequence followed

when the individual began voiding outside the toilet bowl again at any stage

dr.rring the toileting sequence.

The theoretical advantage of these procedures over the Azrin and

Foxx procedures (L97 D, resided in their placement in the sequence. The

aversive consequence and the positive reinforcement were both attached to

the discriminative stimulus of bladder or bowel tension. Eventually bladder

or bowel tension should have come to signal that tightening the perineal

muscles before any voiding occurred would allow the learner to avoid the

aversive stimulus, while performance of the toileting sequence would lead

to the reward.

The arrangement of discriminative cues attempted to overcome the

confusion which some children in Study I experienced during the Azrin ¿rnd

Foxx programme. The pants alarm continued to sound during the performarìce

of tl-¡e first four responses which normally occurred in the presence of bladden

or bowel tension during toileting. It was intended that the pairing of that

tension with the alarm would bring it ir¡to awareness so that it would

eventually come to exert control on its own'
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Figure 7.3.
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Voiding in the toilet was likely to occur reflexively, during the initial

trials at least, once the child relaxed after being seated on the toilet and

the pants alarm was disconnected. The onset of voiding in the toilet

switched on a toilet light which remained on until the child left the toilet

cubicle after pulling the Pants up correctly. Thus, the light was on during

the last three responses in the toileting sequence. These resPonses normally

occurred during the relief from and absence of bladder or bowel tension.

Consequently, as a result of the chaining Processr the light became a

conditioned reinforcer to strengthen perineal relaxation and voiding. It

also became a discrinrinative stimulus which signalled that standing and

pulling up pants were appropriate. It was hoped that the pairing of relief

from bladder or bowel tension with the light would allow that state to exert

control over these responses. Thus, the pants alarm and bladder or bowel

tension became discriminative stimuli for the sequence, perineal tightening,

toilet approach, pants down and sitting resPonses, with each response also

having its individual disCriminative stinlulus. That sequence was therefore

differentiated from the final sequence of standing and pants up which occurred

in the presence of the toilet light and relief from bladder or bowel tension.

This arrangement was also intended to bring the pants position into awareness

so that it could add to the discriminative control of the pants down and

pants up responses. The intention of this arrangement of stinluli was to

provide the necessary controls which would establish the responses in their

correct order.

Once the learner carried out the entire toileting sequence without

voiding in the pants, discrinrination of bladder or bowel tension could

reasonably be assunred to exist. When the entire chain was self-initiated

in this way several tinres, it was conring under the control of bladder or
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bowel tension' Oltce a near continuous rate of accurate toileting in response

to bladder or bowel tension alone was reached, the chain was regarded as

established. No further strengthening of elements in the chain occured

and the remaining programmed stimuli were gradually faded. As each

resPonse in the chain was acquiredj the prompts and physical guidance were

also faded. Similarly, at the end of training, the trainees were gradually

moved further away from the toilet until they were moving freely about

the unit. Once accident-free, selt-initiated toileting was again occurring

reliably, the pants and toilet alarms, then the extra fluids, were removed,

and the trainees were ready to resume their usual activities with the addition

of a simple maintenance programme to help them transfer their new skills.

7,2,4. Design

All 18 children were trained using the chaining programme described

above. Six children received contingent reinforcement at the end of each

trial during which correct performance occurred, whether or not prompts

or guidance was used. Another six children received non-contingent reinforce-

ment, and a third group of six received no reinforcement.

C Reinforcement. Rewardswere presented immediately

the pants were in the final correct position at the waist, since pants up

to the waist was always the final response in every trial. Thus, rewards

were received as the child was about to move away from the toilet. The

one excePtion to this occurred once toilet voiding was added to the chain

If any trial was performed without voiding in the toilet, the trainer

turned away from the child when the pants up response was finished, and

no reward was given. The trainer continued to give no reaction even if
the child actively sought a response.
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Non-continsent Reinforceffiêrlt. Toileting trials during training

occurred in exactly the same way aS for the first groupr excePt that no

reward was given at ttte end of successful trials. Trainers remained

impassive and did not react. The child was allowed to walk out of the

toilet, the trainer emptied the bowl in the toilet and carried on with any

other tasks required at the time.

Whenever a successful trial occurred, a time during the next 30 minutes

in the case of phases I and 2 or 60 minutes in the case of phases ) tct 7,

was chosen and entered in the place on the recording sheet set aside for

this purpose. The chosen time was at least ten minutes after the successful

trial. When this time was reached, the reward was given and marked on

ttre record sheet under that tinre.

On rare occasions a toileting trial was occurring at the time when

reward was scheduled. It was not practically feasible to interrupt a trial

in order to deliver reward. Furthermore, reward which occurred during

occasional toileting trials may have operated on a variable ratio schedule,

thus establishing a contingency. The intention of this procedure was t<¡

apply reinforcement which was not contingent in any way on toileting'

Consequently, on these occasions, reward was delayed to a time which was

at least ten minutes after the completion of that trial In practice this

meant that rewards occurred at irregular intervals during the day as long

as toileting was not occurring. Trainers found initially that they had to

actively stop themselves from showing signs of approval, but very quickly

learned to relax and merely observe or carry out other tasks.

\o Reinforcgp,gnt. Training was carried out in the same way as for

the first two grouPs. However, no reward, praise or affecticrn was given

at any time during toileting trials. Trainers merely carried out the procedures
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and did not react if toileting responses were completed successfully. In

addition, no reward was scheduled for any other times during training.

Dependentvariables. In Chapter 6, the issue of measurement was

discussed and some possible measures were extracted from the daily training

records. Accident rate has been used traditionally as the sole measure of

toileting in most toilet training studies. However, as reported in Chapter 6,

it has proved to be misleading as an indicator of self-toileting ability. In

the previous study as well as in those reported by Watson (1963) and Hundziak,

Maurer and Watson (1971), toilet use increased, but there was often no

accompanying decrease in voiding accidents.

Clearly additional measures were needed which would directly represent

toileting performance. The Balthazar toileting scale described in Chapter 6,

âppeared to provide such a measure. However, once self-toileting was

analysed as a number of responses joined together as a chain, it became

clear that no one measure could adequately quantify what was in fact a

conrplex series of behaviours. If we considered that the chaining process

required careful monitoring of each response to ensure that it was strengthened

adequately before the next response was added, the need for a measure of each

discrete response in the chain becon¡es apparent. The composite score on

the Balthazar toileting scale was a useful overall measure of selt-toileting

ability, but did not provide a measure for each response in the sequence.

Therefore separate measures of each response seemed especially important.

The experimental focus of this study was the effect on self-toileting

acquisition of manipulating the reinforcement component of the training

procedures. In the previous study the five toileting measures which were

taken from the training records responded in different ways to the three
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training factors which were studied. Although it is possible that the effects

were inconsistent in tt¡at study as a result of the inadequate training regime,

it could also be the case that different responses in the chain may be

differentially affected by different training aspects. For instance, one

resPonse in the chain may be affected differently by a training technique

which is directly applied to it than by one which was applied to a response

further down the chain. If this was the case, it is not surprising that the

conrposite measure provided by the Balthazar day time toileting scale did

not vary as ttre th¡ree training factors were manipulated.

For all these reasons it was considered necessary to devise measures

of the seven responses represented in the chain shown in Figure Z.l, as

well as an overall measure of the total chain. These are described below.

Calculation methods for all measures are described irr detail in the manual

(Appendix 9).

Reliable observ¿rtion and recording are very difficult to ensure in an

applied setting. It was therefore thought necessary to keep the amount

of recording to a minimum while at the same time obtaining measures of

each response. Therefore, it was decided that once mastery of each of

the five responses which dici not involve bladder or bowel control was

achieved to the pre-determined criterion, no further records of that response

would be kept. Experience from pilot work had already suggested that at

this point staff interest in the record waned, since training was no longer

directed at that response and little further improvement was likely. Flowever,

the programme allowed for deterioration in any response after mastery had

been achieved by requiring a return to the point in the programme where

strengthening and recording of that response occurred. In practice, this

programme contingency was rarely required.
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The measures were calculated for each day from the continuous records

and are as follows¡

l. Five separate measures of independence in toilet approach, pulling

pants down, seating self on the toiletr standing from the toilet, and

pulling the pants up, each rated on a scale of 0 to 5 (see Table 7.3).

2. Accident rate as a percentage of all voidings.

3. Size of accident rated on a scale of I to 5 (see Table 7.4).

4. Rate of voiding in the toilet as a percentage of all toiletings,

5, Time taken between being seated on the toilet and the onset of

toilet voiding.

6. Rate of self-initiated toilet voidings as a percentage of all toilet

voidings.

Scores on these,measures were exPected to increase with trainingr with

the exception of measures 2, 3 and 5, which were exPected to decrease

with training.

TABLE 7.3. Rating scale for Índependence in the responses,
toilet approach, pants down, sitting, standing
and pants up.

AMOUNT OF ASSISTANCE GIVEN R,ATING

No prompt, no guídance

Gestural prompt, no guidance

Verbal prompt, no guidance (wíth or without
a gesture)

A little guidance (with or without a prompt)

Guidance about half the time (wíth or without
a PromPt)

Guidance for approximately the whole task
(with or without a pronpt)

5

4

3

2

I

0
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TABLE 7.4. Rating scale for size of voiding accídent.

Although no direct measure of perineal tensing and relaxation was

possible, it was hoped that measures 2 and 3 together and 4 and 5 together

would reflect small increments in performance of these skills. Percentages

were used for measures 2, 4 and 6 in order to reduce the variability due

to such factors as fluid intake, temperature and health. This was especially

necessary since extra fluids were given during part of the programme (see

Section 7.2,3\.

Data fronr which the ten measures were derived were recorded during

a baseline period and throughout training. The record sheets for each stage

are shown in the manual (Appendix 9). Observation and recording conditions

were the same as in Study I (see Section 6.4) and, although reliability was

not assessed because it was not practicable to introduce independent

observers into the training environmentr it was considered that these

conditions ensured that reliability was high.

RATINGAMOUNT VOIDED DURING ACCIDENT

4

5

I
2

3

Few drops of urine and/ot smear of faeces

SmaII patch of urine and/or small faeces bolus

General dampness and/or partial bowel motion

Urine andr/or faeces in pants with a few drips
and/ot small amount of faeces escaping from
pants

Large puddle of urine and/or fuII bowel motion



258,

7,2,5. Procedure in detail

All procedures are described fully in the manual (Appendix 9) and will

therefore only be outlined briefly here.

Bqs_eline procgdur_eg. During the baseline period, children were helped

to become familiar with the environment and trainers, suitable rewards were

selected for each child, behaviour management procedures were designed,

and sitting and wearing pants alarms were shaped when necessary in the

same way as in Study 1 (see Section 6.2,7r, In addition, performance on the

ten toileting measures was recorded. Recording continued until performance

was stable, or at least was not improving, for three consecutive days, after

which training began.

Training procedures. Tra ining was divided into seven phases. The

first six phases taught the responses, shown in Figure 7.1, one at a time

in reverse order, and in phase VII trainees practised the entire self-

toileting sequence in ir¡creasingly natural situations while the last training

procedures were withdrawn. Performance criteria, consisting of a pre-

determined number of correct responses, were set for each phase, and a

new phase was not introduced until the criterion for the previous phase

was achieved. This arrangemgnt ensured that over-learning of each skill

and the entire toileting sequence occurred"

Phase I taught pulling pants up. Every half hour during training the

trainee was positioned in front of the toilet with the pants at knee level,

and prompted to pull tl'rem up tl"rree times. ôuidance was used whenever

necessary. If the trainee had none of the skills required for this response,

pulling pants up was taught in four stages. Pulling from the hip was taught

first, then from the upper thigh, the mid-ttrigh, and finally from the knee.
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Once a predetermined number of correct responses occurred without guidance,

the next stage was introduced. When the pants were pulled up from the

knee without guidance, the prompt was systematically reduced in the same

way. When the required number of responses had occurred without guidance

following the full prompt, a less active PromPt was used. This process

continued until the pants were pulled up without a prompt or guidance

immediately the trainee was in position at the toilet.

Phase II taught standing from the toilet and joined it to the Pants

up response in the same way. The trainee was seated on the toilet with

the pants at knee level, and prompts and guidance were faded until the

two responses were performed in sequence a number of times without

assistance.

Phase III added toilet voiding to the chain. From this phase on, the

trainee received drinks every half hour and sat close to the toilet, and the

alarms were used. Trials occurred whenever the pants alarm sounded or

when the trainee went to the toilet and carried out the entire toileting

sequence correctly. On the soúnding of the pants alarm, the trainer said

rrNOrr loudly, and quickly did those tasks for the trainee which were not

yet being taught,until the particular response being taught was reached.

In phase, III guidance for remaining seated was used if necessary until voiding

occurred, or until 20 minutes had elapsed if voiding did not occur. Prompts

and guidance were provided to teach sitting in the correct position during

phase IV. These were faded as described for Phases I and II. Phase V

taught the trainee to pull pants down to the knee before sitting, and phase

VI taught toilet approach using the same system of fading. When necessary,

these last three prompted responses were practised three times every half

hour, as well as during toileting trials.
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Phase VII was introduced after a predetermined number of successful

self-initiations had occurred in succession with no more than two accidents

during that time. Th!,s often occurred during one of the early phases before

all the elements of the chain had been taught. Accidents were dealt with

in the same way as during earlier phases, except that no reward was delivered

following successful toileting. On rare occasions accidents began to occur

during phase VII and the trainee was returned to the earlier phase again.

During phase VII the trainee was moved further from the toilet each time

a number of self-initiations had occurred with no accicients. The last four

stages of this phase allowed the trainee to move freely around the unit.

The alarms were removed, then the trainee was required to handle normal

clothing during .toileting, and finally the extra drinks ceased.

lVhen the trainee had remained accident-free and had self-initiated

toileting on at least eight occasions, he or she was returned to normal

activities and a maintenance programme was carried out. Training continued

until this last criterion was achieved, or for 28 days if training was not

completed.

Maintenance Þrocedures. The maint enance procedures were carried

out by parentr teachers and institution staff under the supervision of the

trainers. Instructions for maintenance were similar to those used by Foxx

and Azrin (1973b) with the following modifications. All trainees were

rewarded for self-initiated toileting. This was considered necessary, as

teachers and institution staff were often in charge of several trainees and

would have found different procedures for individual children difficult to
handle in the midst of their busy routine. It was considered that an increasing

number of toiletings would go unnoticed in the natural environment as care-

givers gained more confidence in their chargest skill, thus ensr-rring that
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rewards were gradually faded so that natural contingencies could come to

control toileting.

Voiding accidents were dealt with in the same way as during phase VII,

except that the trainee was required to remain on the toilet for at least

10 minutes. Examples of the instructions and recording sheets for

maintenance are to be found in the manual (Appendix 9). Trainees who

did not complete training in the allotted time were also placed on a

maintenance programme which u¿as modified to fit the level of skill which

they had achieved. In practice, all unsuccessful trainees had acquired the

entire chain except for independent toilet approach. The maintenance

procedures in these cases involved a prompt to go to the toilet at specified

times with all other maintenance procedures being the same as in the full

programme. Maintenance continued until l4 consecutive accident-free days

had occurred, or for six months if this criterion was not achieved.

Follow-l¡p. Follow-up assessment 7 to 14 months after the end of

training, using the Balthazar day time toileting scale, was carried out by

independent interviewers with no knowledge of the hypotheses or the

experimental group to which each child belonged. The training of inter-

viewers and the method of establishing reliability were the same as those

used in Study I (see Section 6,2,6), Interviewers were available for a two

week period. Therefore the follow-up assessments were all carried out

during this period. The time of follow-up was determined so that all

children had been without the maintenance perogramme for at least one

month, as in Study l. This also ensured that the length of time between

the end of training and follow-up was as similar as possible to the follow-

up times in Study 1, thus enabling a comparison to be made between the

follow-up scores in the two studies (see Chapter 8).
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7,3, RESULTS

All children progressed through most of the programme within the

allotted time. Ten of the eighteen children achieved the training criterion.

Their distribution across experimental groups, the average training time

and training phase reached for each group are shown in Table 7.5. Trainers

TABI.E 7.5.

.;

,t

ù

Number of children who completed training to
criterion and average training time for each
9roup.

a Differences between contingency and non-contingency, and
between reinforcement and no reinforcement on these measures
were not significant using planned comparisons.

believed that five of the eight remaining children would have reached

criterion with a few more days of training, since their daily records showed

that they were making steady'progress through the training steps. However,

the performance of three of the children was patchy and trainers were

uncertain about the likely outcome of further training. Neither the

provision of reinforcement nor the contingency of reinforcement made any

significant difference to training tirne or the number of phases completed

during training. However, progress through the training programme did

GROUP NUMBER

COMPLETING
TRAINING TO
CRITERION

AVERAGE
TRAINING
TIME IN
DAYSA

AVERAGE
TRÀINING
PHASE COMPLETED
(MAXTMUM 7 ) 

a

Contingent
reinforcement

n=6
Non-contingent
reinforcement

n=6
No reinforcement

n=6

3

4

3

25.7

L7.5

22.0

6.s

6.3

5.7

í
1i

il
I,'
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not indicate how much the children had improved, since they all had some

skills before training.

Performance on the ten toileting measures during training were used

to indicate the amount of improvement that occurred. Mean scores on the

ten toileting measures during the last three days of baseline (see Section

7,2.5) and the last three days of training are shown in Table 2.6. No

significant differences were found between the baseline scores in the

contingent and non-contingent groups, or between the groups which received

reinforcement and the group which received no reinforcement when planned

comparisons were made. Therefore, the differênces between the baseline

and end of training scores on each measure were used as indices of inrprove-

ment during training (see Table Z.Z).

The first five measures shown in Table 7,6 are of the skills which did

not involve bladder or bowel control. These are presented in the order in

which they were trained. All children reached the training criterion for

the first three skills (a score of 5 was the highest possible score). Two

children in the no reinforcement group showed no improvement in the fourth

skillr.pulling pants down, since they had only begun the training phase which

taught this skill a short time before training was stopped (see Appendix 2.3).

Two children in the non-contingent reinforcement group and three in the

no reinforcement group showed no improvement in the fifth skill, toilet

approach, since they had not begun the training phase which taught this

skill. The gains which the two groups made in these skills, as shown in

Table 7.6, reflected the performance of the remaining children. Some skills

were performed perfectly at every toileting during baseline by some chilclren,

and therefore improvement was not possible. This was most noticeable

in relation to tl-re skills involved in pulling up pants and sitting on and

standing from the toilet.

f
fl

,t

¡Þ

I
I
I

"f

'l

I
I

I

I



TABLE 7.6. Group means on the ten measures of toileting performance duríng the last three days of baseline and the
Iast three days of training.

MEASURES

Independence in pulling pants up

Independence in standíng from toilet
Independence in sitting on toilet
Independence in pulling pants down

fndependence in toilet approach

Percent toilet voidings/total
toiletings

Time taken to void in toiLeta
Percent accidents/total voidingsa
Accident sizea

Percent self-initiated toiletings/
total toilet uses

NO RETNFORCET4ENT

END TRAINING

4 .8gc

5 .00

5.00

4. l8b

3. l_7

92.75

1.35

32.53

¡15. 55

802

a

b

c

Scores decrease in size wíth improvement. AIl other scores increase in size with improvement.

Four children achieved mastery and two children did not achieve mastery, becoming less independent.

Five children achieved mastery and one child did not achieve mastery, but did reach the overall training criterion.

N
o\

BASELINE

3.r2
4 .68

4.02

4.08

2.75

65 .55

0.20

s2.87

3 .90

13 .50

5.00

5.00

5.00

5.00

4.52

97.10

0. 13

15.16

3.42

79.97

END TRAINING

NON{OlÍTINGEM
REINFORCEMENT

BASELINE

3 .55

4.80

4. 88

4.42

2.72

51.65

1.40

52.16

4 .08

L6.92

END TRAINING

5. 00

5.00

5.00

5.00

5.00

94.23

0.13

23.L4

2.38

69.2L

COI\TTINGENT

REINFORCEMENT

BASELINE

3.12

4.67

3 .48

3 .58

3.s3

78.23

2.43

45.2L

2. 83

19.7s
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TABLE 7.7.

u Diff.r"nces ttere calculated Ín the direction such that
all positive values indicate improvement

b All children achieved mastery

c All but one child achieved nastery

Mean improrr.m".rt'scores on ten measures of toíleting
performance comparing end-of-training with baseline.

IMPROVEMENT
MEASURESA

CONTINGENT
REINFORCEMENT

NON-CONTINGENT
REINFORCEMENT

NO

REINFORCEMENT

Independence in
pulling pants up

Independence in
standing from toilet.
Independence in
sitting on toilet
Independence in
pulling pants down

Independence in
toilet approach

Percent toiLet
voidín9s/total
toiletings
Time taken to void
in toilet
Percent accidentsr/
total voidÍngs
Accidenb size
Percent self-
initiated toÍletings/
total toilet uses

1.28 b

0.33b

r.52b

r.42 b

J..47b

16.00

2.27c

22.O7

0 .45

49.46

L.45b

0.20 b

0. r2b

b0. 58

1.80

45.45

L.27

47 .84

0.67

63. 05

L.77c

b0.32

0.98b

0. r0

o.42

27.20

- I.I5

20.34

1.10

32.05
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Performance on the five measures of bladder and bowel control was

more variable. All but two children improved on the measures of toilet

voiding and accidents, and all but one markedly increased the frequency

with which they toilet themselves. In addition, 13 of the 18 children were

voiding on the toilet immediately they sat down and had learned to stop

voiding more quickly when accidents occurred.

The effects of contingency and reinforcement on improvement during

training were analysed using the t test. Planned comparisons were made

between the contingent and the non-contingent groups, and between the

two reinforcement Eroups together contrasted with the no reinforcement

group. Initial testing was done using the Manova subprogramme (Cohen óc

Burns, I976l. from the Statistical Package for the Social Sciences (Nie, Hull,

Jenkirrs, Steinbrenner ðc Bent, I9751 ir¡ order to ascertain the effects of

the pre-training toileting level, general intelligence and age as covariates.

However, the effects of these variables were not significant and the t test

results are therefore reported in Table 7.8 without covariance adjustments.

The three measures of pants up, standing and sitting were not analysed,

since all children achieved mastery in all groups, so that reinforcement was

clearly not essential for the learning of these comparents.

The remaining seven measures were analysed. The effects shown in

Table 7.8 were not always in the expected directior¡. However, differences

were not significant, indicating that neither contingent nor non-contingent

reinforcement enhanced the effectiveness of training. The one exception

to these findings occurred in relation to the percentage of voidings which

were accidents. All groups improved on this measure, but non-contingent

reinforcement resulted in significantly greater improvement than contingent

reinforcement (t = -2,26, df = 10, p < .05). This may have resulted from
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TABLE 7.8. Fourteen t values testing the effects of, (a) contingency
and (b) reinforcement on mean improvement scores for
seven of the toileting measures.

Note: fn the table above, a positive t value indicates that
the difference was in the expected direction' while a
negative t value índicates that the difference was in
the opposite direction from that expected.

p < .05

the way acciclents were treated in the chairrinS Pro8ramme.

The loud rrNorr which followed immediately an accident began appeared

to induce the muscle action required to inhibit involuntary voiding, as

indicated by the general decrease in accident size during training. Irr doing

so, it probably acted as a neSative reinforcerr and the muscle action thereby

operated as an avoidance resPonse. This procedure was immediately followed

by toileting, with a reward delivered at the end of the chain whenever toilet

voiding occurred in the contingent reinforcement condition' According to

*

IMPROVEMENT
MEASURES

(a) CONTINGENT VERSUS
NON-CONTINGENT
REINFORCEMENT

r (10df)

(b) REINFORCEMENT
VERSUS NO

REINFORCEMENT
t (16df)

Independence in Pulling
pants down

Independence in toilet
approach

Percent toilet voidings/
total toiletings
Tine taken to voíd on
toilet
Percent accidentsr/totaI
voidings
Accident size
Percent self-initiated
toiletings/total toilet
USES

r.1s

-0.28

-1. 75

0. s6

*
-2.26

-0. 20

-0.9r

L.44

1.17

0.24

t. 88

1.48

-0.59

r. 86
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operant theory, the discriminative stimuli preceding each response in the

chain should have acquired reinforcing properties as a result of this process

(Millenson, 19671. The loud rrNOrr may also have come to function as a

discriminative stimulus for the next element in the toileting chain which

followed it. Therefore, it may also have acquired positive reinforcing

characteristics, thus reducing its effectiveness as a negative reinforcer.

However, if this did occur, it was not a strong enough effect to prevent

the reduction of accidents in most trainees.

In Study l, the magnitude of changes during training on two toileting

measures was not large enough to allow any differential effect to appear.

This may have been the case in this study. Therefore, overall mean

improvement on each of the ten measures was tested against a null-

hypothesis of zero change, using the t test (see Table 7.9). Improvement

TABLE 7.9. OveraII mean improvement scores on ten measures of
toileting and t values testing these means against
a null-hypothesis of zero improvement.

.05 (one-Èailed)

.01 (one-tailed)

.001 (one-tailed)

p<
p<
p<

IMPROVE¡IENT
MEASURES

OVERÀLL
MEAN

T VALUES
(df =17 )

Independence in pulling pants up
Independence in standing from toilet
Independence in sittÍng on toilet
Independence in pulling pants down
Independence in toilet approach
Percent toilet voidings/total

toiletings
Time taken to void in toilet
Percent accÍdents /EoEaL voídings
Accident size
Percent self-initiated toiletings/

total toilet uses

0.79
30.08

o.7 4

I.50
0.28
0. 87
0. 70
L.23

29.55

48.19

L.02
3.26 *
L.79 *

***

4.16 **

4.26 **

¡k*
*
*
*

4 .33
3.05
2.37
2.28
2.5s

*
**

* *:t
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was significant for all but one measurer This was the measure of tinre

taken to void in the toilet. The lack of significance in this case was probably

caused by the large number of trainees with baseline scores at or just below

the best possible score, thus leaving little room for irnprovement. In addition,

four trainees were actually taking longer to void in the toilet at the end of

training. It was therefore concluded that, if contingency or reinforcement

had influenced the amount of improvement, such influence could have been

displayed in the other nine measures.

Improvement on the Balthazar day time tc¡ileting scale at follow-up

was also analysed in the same way. Mean scores before training and at

follow-up, and mean improvement for each group are shown in Table 7.10.

Overall improvement at follow-up was significant when tested against a

null-hypothesis of zero improvement (t = 4.93, df = 16, p < .001). However,

the effects of reirrf,orcement and contingency were not significant.

TABLE 7.10. Group means before training and at follow-up and
improvement on the Balthazar day time toÍIeting scale.

Note: Differences in ímprovement scores between contingency
and non-contingency, and between reinforcement and no
reinforcement were not significant.

One child died between the end of maintenance and the
administration of the second Balthazar assessment, and
therefore means for this group are based on n = 5.

GROUP BEFORE
TRAINING

AFTER
TRAINING &

MAINTENANCE

IMPROVEMENT

Contingent _
.cIre1.ntorcemenË

Non-contingent
reinforcement
No reinforcement

AIl groups

25. 80

25.00

23.83

24.58

44.60

33. 33

33 .33

37.09

18.80

8.33

9 .50

L2.27

a
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The place of residence was not treated as a covariate during analysis

since it was a nominal measure. However, the improvement of the home

and institution children was compared using t tests (Table 7.11). The two

groups differed significantly on only one measure; independence in toilet

approach (t = 2,L4, df = 16¡ P < .05). Home children improved more than

institution children. However, they also had more room for improvement

as the mean baseline score was much lower (mean baseline score = 2.721

than in the institution group (mean baseline score = 3.28r, Consequently

the evidence suggests that improvement during training was not generally

affected by whether trainees live at home or in an institution. However,

home children were significantly better at maintaining their skills in the

natural environment. This was indicated by amount of improvement on

the Balthazar day tinle toileting scale at follow-up (see Table 7,I2r,

Improvement scores were greater for the home children than for the

institution children (t = 2.2), df = 15¡ p < .05).

TABLE 7.1I. Group means for improvement scores on seven measures
of toiletÍng performance comparing end of training
with baseline for children lÍving at home and in the
institution.

t Diff"r"nces urere calculated in the direction such that all
positive values indicate improvement

b ott chirdren achieved mastery

IMPROVEMENT MEASURES 
A PDACE OF RESIDENCE

HOME INSTITUTION

Independence in pulling pants down
rndependence in toilet aPProach
Percent accidents/total voidings
Accident size
Percent toilet voidings/tota1

toiletings
Time taken to voíd in toilet
Percent self-initiated toiletíngs,/

total toilet uses

bt
2

26
0

.04

.L7

.00

.62

24.93

0.91

56 .89

0.36
0.29

34 .00
0.86

34.L7

0.68

39.33
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TABLE 7.\2. Group means before training and at follow-up and
mean improvement on the Balthazar day time toileting
scare for children living at hone and Ín the institut,ion.

aone child died between the end of maintenance and the
administration of the second Balthazar Scale, and
therefore means for this group are based on n = 5.

7.4. DISCUSSION

rrThe law of reinforcement, or law of effect, is one of the more

important principles in all learning theoryil (Hilgard & Bower, 1975, p.561).

Its importance is indicated not only by the huge volume of laboratory research

which demonstrates the powerful influence of reinforcement, but also by

the application of reinforcement principles identified in the laboratory to

practical human problems (Bandura, 1969). The major thrust of much

applied research has been to show that reinforcement which follows immediately

on every performance of a.specified response will increase its quality and

frequency, while the absence of reinforcement will result in extinction

(Resnick, L97l). This has been the concern in relation to toilet training.

Little attempt has been made to isolate the effective components in toilet

training procedures. Rather, it has been assumed that contingent reinforce-

ment is the major essential element.

PLACE OF
RESIDENCE

BEFORE
TRAINING

AFTER TRAINING
& MAINTENANCE

IMPROVEMENT

Home

Institution
23.56

27.33

39.89

33.00
a

t_6.33

6.75
a
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This study attempted to investigate whether positive reinforcement

and its contingency were indeed important comPonents when chaining'

procedures were found to be generally effective, whether or not reinforce-

ment was provided.

Making reinforcement immediately contingent on performance did not

appear to enhance learning. In fact, accident rate improved more when

reinforcement v/as non-contingent. These findings raise a number of questions.

The first concerns the other factors which were controlling acquisition.

A second issue is that of contingency, its lack of effect in general and its

deleterious effect in relation to voiding accidents. These will be dealt with

one at a time.

The emission of the required behaviours in this training programme,

as in much applied skills training, was forced or moulded. The five

associated skills were elicited by prompts and physical guidance, while

toilet voiding was generally ensured by only running trials when reflex

voiding had already begun. This is quite different from the usual

laboratory methods which place the organism in a bland environment and

induce the required behaviour by applying consequences through shaping

by successive approximations. In addition, each response in this study was

practised many times, both during acquisition and after mastery had been

achieved.

It is possible that acquisition of behaviour which is forced and over-

learned in this way occurs somewhat differently from acquisition through

induction by reinforcement. It may be that the former kind of learning is

largely an associative processes throt¡gh practice between the response and

the stimuli in existence at the time (Guthrie, 1952\, This process of

learning what one practises was stated by Logan (t97I\, who suggested that
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one function of reinforcement is much the same as the function of

instruction, in that it ensures that the behaviour occurs (the subject becomes

willing to emit the behaviour so that it can be practised and thus learned).

This interpretation suggests that ensuring the emission of the required

behaviours through guidance and prompting took over the role which

reinforcement usually plays and thus reduced its usually clear behavioural

control.

Logan did not propose that reinforcement has no incentive function,

but only that this other associative function is also important in learning.

There is some evidence for this view from studies of conflicting responses

in animals which were introduced after a first response had already been

learned (Logan, 1969¡ Logan & Boice, 1969; williams & williams, 1969).

However, the results from this study suggest that further more convincing

evidence may come from a study of forced repetition under alternative

conditions of reinforcement and non-reinforcement.

Of course, it is difficult to achieve a totally non-reinforcing condition

in typical human skills training. The very presence of the trainer may be

reinforcing as a result of the learnerls past history. The moulding of

behaviour already mentioned could also be seen as providing continuous feed-

back about the nature of the required responses, as well as providing a

coffection whenever incorrect responses occurred. The operation of

response-feedback loops of this kind during acquisition has been espoused

by various informational analyses of reinforcement effects (Atkinson & Wickens,

L97l; Bloomfield , 1972; Estes, I97Ir,

If informational feedback is the major determinant of learning rather

than the direct strengthening of associative connections espoused by strict

S-R theorists, then physical guidance techniques used in the chaining
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programme probably had a more potent effect on acquisition than the

extrinsic rewards provided in the reinforcement conditions. There is some

evidence for this suggestion in the differing levels of success for the five

associated tasks as compared with the two bladder and bowel control tasks.

Mastery of the former was achieved by all children who were actually taught

them, whereas few children achieved complete mastery of the two bladder

and bowel control skills involved in inhibiting and initiating voiding. It

is significant that during performance of these two skills there was no

continual feedback. The training procedures were much more analoSous

to the usual S-R strengthening paradigm.

In fact, toilet voiding probably did receive immediate reward, even

in the no reinforcement condition, in that the toilet light came on (a bridging

signal) and the child was free to leave the toilet after voiding had been

completed. In contrast, no voiding resulted in no light and a requirement

to remain seated for a period of time (see Figure 7.3). Similarly, rnuscle

action to prevent involuntary voiding outside the toilet resulted in avoidance

of the loud trNOrr in all three training conditions.

The discussion above goes some way towards explaining why the

indiviclual skill components were not affected by the presence or absence

of positive reinforcement as defined in this study. In a training format

like the one used in this study, the required tasks and their place in the

entire sequence were made so clear that further extrinsic reward probably

became redundant. In fact, it is hard to see how one could avoid providing

feedback when the breakdown of a complex skill is such that it allows the

learner to advance by easy steps which are self-paced and which always

begin with what the learner can already do.

The distinction between single units of behaviour and a set of
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behaviours, each of which has to be learned and thren incorporated into the

whole, is made clear in the toilet training literature (see chapter 3). It
is possible that the distinction is more than one of complexity in the

arrangement of reinforcement, but may involve different processes. The

task of changing problem behaviours in humans appears to resemble that

of laboratory research, especially when the behaviour to be trained can

be treated as one unit. However, when the behaviour to be trained is

complexrthere are constraints placed on the possible strengthening procedures,

in terms of fixed objectives, which do not exist in the laboratory. Therefore,

a direct transfer of behaviour strengthening principles from the laboratory

is not possible. It may be that factors such as the adequacy of task analysis

and the opportunity for practice and overlearning override the operation

of extrinsic reinforcement dr.rring the building of predetermined sequences in

training. Nevertheless, the operation of reinforcement may exert consider-

able control once the entire sequence is established and ready for the final

strengthening and generalization tc take place. This hypothesis was not

tested in the study reported here. Further research into maintenance and

generalization after training may show that contingent reinforcement becomes

essential once toileting can be treated as a unit rather than as a number

of discrete responses. In fact, partial support for this hypothesis is already

available. A number of investigators have used reinforcement, sometimes

in combination with punishment, for accidents in persons who could already

perform the self-toileting sequence (chopra, lg73i pedrini & pedrini, IgTIi

scott, 1977; wolf, 1965), In these studies, contingent reinforcement was

provided as the subjects went about their usual activities. This approach

is akin to the maintenance procedures provided after intensive training of

the entire toileting sequence, using either the Azrin and Foxx (1971) or
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the chaining procedures. A number of authors interested in skill mastery

by retarded children in educational settings have similarly differentiated

between the acquisition of new skills and the later strengthening and

maintaining of already acquired skills (Haring, Liberty & Whiter 1980;

Rosenshine, 1980). Task breakdown, cuesr prompts, and various forms of

guidance were seen by these authors as the important factors during

acquisition, while reinforcement contingencies became important in the later

stage.

This study provides little evidence concerning the importance of

contingency in the operation of reinforcementr since training with no

reinforcement resulted in much the same amount of improvement as when

reinforcement was provided, irrespective of the contingency. However,

the differential effects of contingent and non-contingent reinforcement

on the reduction of accidents during training suSSests that contingency was

not unimportant.

It was suggested in Section 7,? that the loud rrNOrr may have partially

lost its aversive properties because it was paired with positive reinforcement

as a result of the chaining Process. An additional explanation is suggested

by the informational view of reinforcement mentioned earlier in this section.

In the chaining programme, contingent reinforcement was in fact delivered

for retaining a small amount of waste, especially during the early stages

of training when no self-initiations occurred. It could be argued therefore

that contingent reinforcement worked against the aversive procedure by

indicating that the response which required the least effort (partially

stopping involuntary voiding) was an acceptable resPonse. Non-contingent

reinforcement may haVe been too far removed from the resPonse to have

this effect.
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Several other aspects of the results of this study deserve commênt.

In Study 1, Social Quotient on the Vineland Maturity Scale (Dolt, 1936) and

age were found to have no influence on the amount of improvement in

toileting which occurred during training. These findings were confirmed

in the present study. Pre-training toileting ability was also found to be

unrelated to improvementr although in the previous study there was a

significant relationship. The different procedures used in the two toilet

training programmes may account for this discrepancy.

A number of inadequacies in the Azrin and Foxx programme were noted

as a consequence of the outcome of Study l. Several of the essential

responses were not adequately taught, and correct sequencing of resPonses

was not always achieved. Therefore, children who had few toileting skills

before training were unable to acquire the entire self-toileting sequence.

The number of skills which trainees already have may no longer be important

once training is directed effectively at each comPonent skill and at the

sequencing of those skills. The chaining procedures were specifically

designed to do this. Whether they were, in fact, more effective than the

Azrin and Foxx procedures, will be considered in Chapter 8.

The results from this study do indicate that the chaining procedures

were successful in establishing self-toileting for most c¡f the children.

Moreover, this programme is now being used successfully by Intensive Training

Unit staff who had no part in the initial development and testing. However,

further improvements are necessary in relation to bladder and bowel control

skills. Although irnprovement occurred in these skills, children still did

not achieve the level of success which was achieved in the skills not

associated with bladder and bowel control. Refinement of reirrforcement

procedures may not be the answer. Instead, improvement in acquisition
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may come from a further analysis of the muscle control required, together

with more direct cues and the provision of guidance in some form.

This study did not examine procedures to enhance generalization of

the skills to real-life settings. Althoughlimprovement at follow-up was

considerable, many children did not maintain the high level of performance

achieved during training. This has been a problem in many toilet training

studies (J.M. Gardner, 1969; Osarchuk, 19731, An indication of one direction

for future research in this regard is given by the superior skill maintenance

at follow-up by children living at home compared with institution children.
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CHAPTER 8.

THE CHAINING PROGRAMME: CASE STUDIES AND A

COMPARISON IVITH THE AZRIN AND T.'OXX PROGRAMME

8.I. INTRODUCTION

The last chapter was largely concerned with between-group comparisons,

and the light which these shed on a number of important theoretical, and

practical issues. Tlrese issues mainly centred around the general factors

which affect the acquisition of a complex human behaviour such as self-

toileting. However, a second focus õf research for thls thesis has been

to develop a practical training technology which could be used by programme

designers and trainers to teach self-toileting to a wide range of inconïinent,

intellectually handicapped persons.

The problems involved in applying learning principles derived in the

laboratory to the training of complex human skills have been outlined in

Chapters 3 and 4. In relation to toilet training, few advances have been

made since Ellis (1963) first proposed that solutions to the toileting problems

of intellectually handicapped persons may come from a learning theory

analysis. Instead, the majority of toilet training ventures have been

characterized by a reliance on reinforcement notions and ad hoc procedures

that had failed to address substantive theoretical issues. Although

considerable practical success has been reported, in conrparison with the

traditional unsy'stematic methods, this approach has not provided a reliable

or generally effective technology which can be used by programme designers

and trainers. In fact, the situation has not changed much in relation to

toilet training since 1956 when Hilgard and Bower stated: rrThe lesson to

be learned from research on training may be stated in this way: it has been

found enormously difficult to apply laboratory-derived principles of learning
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to the improvement of efficiency in tasks with clear and relatively simple

objectives. We may infer that it will be even more difficult to apply

laboratory-derived principles of learning to the improvement of efficient

learning in tasks with more complex obiectives," (P. 542).

The research reported here suggests that the experintental and

theoretical literature on learning may provide an aPPropriate framework

for further research directed to this issue. However, the almost exclusive

reliance on operant theory may not be justified. Operant research has

given little attention to the variables which facilitate the acquisition of

complex skills, although behavioural conseguences have been assumed to

be inrportant (Millenson & Leslie, 1979), The results reported in Chapter 7

suggest that this assumption may not be supported by research. If this is

the case, tl-ren toilet training researchers also need to look for other variables

which may not yet be considered in current learning theories.

Since the early l960ts, applied behaviour analysis, with its emphasis

on the importance of data from individuals, has encouraged the search for

such variables (Hersen & Barlow, 1976; Lovitt, I975). Although much of

the research in this field has concentrated on reinforcement variables, its

emphasis on the analysis of single cases can facilitate the discovery of other

controlling variables which may not be predicted by theory.

Experintental design based on the single case has not been used in

the research reported here. Nevertheless, an examination of individual

cases is useful in any attempt to isolate factors which may increase the

general efficacy of training procedures, or point to other variables which

may be of importance during acquisition. This examination is especially

irnportant since individual variations in response to the chaining programme

used in Study 2 were obscured in the group averages. Therefore, in this
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chapter the individual records of selected children who were toilet trained

with the chaining programme will be discussed in detail In additionr a

comparison of this Programme with the Azrin and Foxx Programme (Foxx

& Azrin, 1973b,) will be made. Such a comparison can only be tentativet

since the conditions and measures ur"¿ in the studies carried out with the

two programmes were not exactly the same. Nevertheless, the chained

toilet training programme was specifically designed to overcome some of

the inadequacies observed in the Azrin and Foxx procedures. In the search

fo¡ a general training technology it..is important to assess whether the new

procedures showed any Signs of being more effective.

8.2. CASE STUDIES
z

All 18 children in thi¡ StudJ¡could already perform at least some of

the skills required for self-toileting (see Chapter 7). The average number

of skills already mastered was 3, with a range from six skills for one child

(child 14) to no fully mastered skills for three children (Children 51 6 and ll).

However, the partiêular con¡bination of skills which had not been mastered

at baseline differed for each child. In addition, many of the skills which

had not been mastered were not totally absent, with¡ children varying in

the level at which they performed the unmastered tasks Thus, some skills

were never performed at baseline by a few children, while most children

could perform some part of the unmastered tasks without help. The training

task in this case was to establish i;rdepencient Performance of all aspects

of the tasks. Other tasks were performed by some children to nrastery,

but only on some occasions. In ti¡is case the skill existed in the childts

repertoire, but required strengthening and integrating into the entire

toileting sequence. The individual cases presented in this section have
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been chosen in order to show the variety of skill deficits and responses to

training.

The first three cases exemplify three different patterns of behaviour

during training. The first response involved rapid mastery of the entire

self-toileting sequence after training of the lirst few resPonses in the chain.

The individual case selected was typical of those who successfully conrpleted

training within the allotted tinre. The second followed a similar Patternt

but progress was erratic and was often disrupted by procedural changes'

This pattern was typical of the three children who were self-initiating by

the end of training, but who did not reach criterion in the allotted time.

The third response involved steady but slow Progress through each phase,

typical of t¡re five children who did not self-initiate frequently enough to

transfer to phase VII. They required training in each element of the sequence

and may have reached the criterion if training had been continued for several

more weeks.

The fourth and fifth cases illustrate two specific deficits which were

not analysed during the design of the chained toilet training Programme.

Although these defieits were rare, they involve aspects of bowel or bladder

control which are crucial to self-toiieting. The last two cases are of children

who achieved mastery during baseline. Their performance raises issues

concerning baseline and maintenance procedures.

8.2.1. Explanation of the Fisures in this ChaPter

îhe ciata for individual ôases are presented in the form of Figures

showing performance on the particular skills through the several phases

of the sturJy, described in Chapter 7. During training, phases I' IIt IVt V

and Vl taught the skills of pants up, standing from tl-re toilet, seating self

on the toilet, Pants down and toilet approach in that order. During each

l
È
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phase, only those skills which were being taught, or which had already been

mastered, were practised. Those skills remaining to be taught were carried

out as much as possible for the child. For instance, the pants were pulled

down by the trainer or the child was placed on the toilet or physically led

to the toilet by the trainer. This was so both during trials and when

toileting occurred in between trials during phases I and II. From phase III

on, each toileting constituted a trial. Throughout training, self-initiations

were allowed and recorded, but all other toiletings occurred during trials

or after accidents and the tasks other than those beii^,g taught were carried

out by the trainer.

Figures showing the five tasks which did not involvê bladder or bowel

control reflect this procedure. There was no opportunity for improvement

in the skills which were not being practised during a particular phase, except

when self-initiations occurred. The programme was designed in this way

to ensure that each element in the tcileting sequence was performed in

its correct place in the sequence and only after the elements which came

before it were maståred. However, the possibility of self-initiating at any

time during training provided opportunities for the children to construct the

sequence for themselves. There were occasional unsuccessful attempts at

self-initiation which were not reeorded. During these attempts, the child

was taken out of the toilet area as soon as an incorrect response occurred

or performancè ceased. Dufing all phàses, toilet voidings, toiletings which

did not result in voiding, acôidents, self-initiations, time taken to void in

the toilet and accident size were recorded. Hence, improvement on these

measures throughout training could be followed. The reader may wish to

refer to the description of each training phase in Section 7,2.5 during the

following discussion of individual cases.
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8.2.2. Rapid Masterv o{ self-toil_etinR

Child 9 in the non-contingent reinforcement groL¡p was one of l0

children who successfully completed training within the allotted time of 34

days. He was typical of these children in that he did not progress through

all seven training phases, but began, to toilet himself frequently enough

during phase IV to be transferred to phase VII. Transfers to phase VII part-

way through training occurred for 13 of the children, but three had not

completed phase vll on day 34. The jump to phase VII occurred during

phases III to IV. .:

The performance of child 9 illustrates this. Figure 8.1 shows his

performance on the five tasks which did not involve bladder or bowel control.

The baseline scores show that seating self on the toilet had been mastered

before training. The remaining four were sometimes performed correctly,

but performance was unreliable. Thus, child t had the skills required for

all five tasks in his repertoire, but these skills had not been reliably integrated

into the toileting sequence. Figure 8.1 shows each skill improving as it was

added to the sequenie. However, this child began sitting indeperidently

during phase III, before the trainer could do it for him, and before it was

the target of training. This was thè skill which had been mastered before

training. During phase IV he bêgân to self-initiate (see Figure 8.2). self-

initiationsr by definition, were toiletings di-rring which every task was carried

out correctly.. . Thus, the improvement in pants down and toilet approach

shown in Figure 8.1 during phase IV (which taught sitting) occurred because

self-initiations were increasing in frequency. During phase IV, child 9

reached the criterion for proceeding to phase VII. Therefore, phases V and

VI were ontitted. During phase VII the variations in toilet approach, shown

in Figure 8.1, reflect the occurrence of voiding accidents. These accidents

resulted in the loud rrNO" and the miñimum prompt required to induce toilet

approach.
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Throughout baseline and training, all toiletings by this child resulted

in immediate voi,Jing. Consequently, it was assumed that the muscular skills

required to bring about toilet voiCing had.been thoroughly mastered before

training, and these measures are not shown. However, voiding accidents

constituted 33 percent of all voidings at baséline, and the same proportion

of all toiletings required some prompting or guidance from the trainer

(Figure 8.2). As was the case for four of the tasks shown in Figure g.l,

child t had the skills required to prevent accidents and toilet himself, but

these were not performed reliably.

During phases I and I[ accidents decreased (see Figure g.2), largely

because chitd 9 began to void during the training trials even though this

was not required. once extra tlrinks were given every half hour, the

accident rate increased. However, as self-initiations subsequently increased,

accidents again decreased until, with the exception of one day, child 9 was

consistently self-initiating and accident-free over the last seven training

days. This indicated that recognition of sensations of bladder and bowel

tension and perineal'tensing to prevent voiding outside the toilet were

occurring, and that the entire toileting sequence liad become established

as a unit.

Tensing the perineal muscles to stop voiding after an accident had

begun was not so succesòfully learned. This was the skill least well taught

by the chaining Programme. Figure 8;3 shows the performance of this skill

às reflected by ratings of acôident size. The zero points in this figure

occurred on days when there were no accidentô (refer to Figure g.2). An

examination of the remâinin! points on the graph show a decrease in

accident size during phases I and II, after an initial increase. with the

introduction of extra drinks there was another increase, then a slight decrease,

until accidents ceased altogether.
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h-igure 8.3. Changes in the size of accidents
during training for Child 9.

It rnay be that this is a skill which is not easily learned, no lìratler

wlrat training technilue, ar" us..L Many non-hat¡dicappecl aclults wlro have

no roileting problems report difliculty in interrupting llie urine Ilow until

towarcls tlre end of the stream. Only further rescarch will inclic¿rte wlietl¡cr

tliis sl<ill could be acquirecl more efficiently, or cv(jrì whetlrcr it cotttributes

in any way to efficient self-toiletinp

8.2.7. Erratic pror{r ess during traininR

Clrild 6, irr the corrtingent reinforcenìent group, was ottc of the threc

chilcJrer¡ w[o dicl not complete training, but whu begatr torhrting Ihcrttsc-'lvcs

Irec¡uerttly and who were therefore translerred to plrase Vll. l-lt-'r pcrlornì¿tnce

was typical of this grouP.
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Figure 8.4 shows her performance on the five tasks which did not

involve bladder or bowel control. Although none of these skills had been

mastered before training, all but seating self on the toilet and toilet approach

were performed correctly without help on some occasions during baseline.

Thus, child 6 had three of these skills in her repertoire, but they were not

reliably cemented into the toileting sequence. The first two sliitts of pants

up and standing improved quickly and smoothly during phases I and II, while

pants down was not directly taught since it began tc be performed to mastery

as self-initiations increased during phase IV. This is a similar pattern to

that shown for child 9 in Figure 8.1.

Child 6 needed considerable help to seat herself on the toilet (see

Figure 8.4). She was a small ihild of four, and had beer¡ used tc sitting on

a pot at home and at pre-school. During phase IV, she required careful

guidance of her hands and buttocks until she learned to hoist herself on

the seat and then shift back until she was in the correct position for voiding.

Therefore, she required more training time for this skill than child 9, who

could already seat liimself before commencing training (see Figure 8.1).

During phase IV, child 6 reached the criterion for proceeding to phase

VII. The improvement and variation in toilet approach during these two

phases largely reflects the occurrence of self-initiations and voiding accidents,

since this skill was mastered without direct training. The drop in performance

of toilet approach, pants down and sitting during a return to phase IV occurred

because the task was either being carried out by the trainer, or, in the case

of ,sittiçrg, was being prompted and guided during most toiletinga The return

to phase IV will be discussed in more detail later.

During baseline, the majority of voidings were accidents, less than half

of all toiletings resulting in voiding, and no self-initiations occurred (Figure

8.5). Inducing voiding in ihe roilet presented considerable difficulty. Child
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6 was a very active child who cör¡c(:'¡imrted on one activity for no more

than a few seconds. She was rarely still unless kept constantly amused.

When required to comply for more than a few seconds, she struggled, cried,

and often kicked, screamed and threw herself about. Consequently, sitting

on a chair was shaped fróm three seconds to five minutes during baseline,

and three minutes in an empty room were made contingent on tantrums.
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These procedures were successful in eliminating non-compliant behaviour.

However, once phase III began, tantrums began to occur whenever she was

guided to remain on the toilet for more than a few seconds. Since she had

not learned to start voiding inrmediately she was on the toilet, guidance to

remain seated occurred during every toileting on the first day of phase III.

Trainers dealt with this by using contini¡ous guidance which blocked all

movements away from the correct sitting positioru This was a very tiring

procedure, but during the next two days tantrums decreased and the number

of voidings during toiletings increased. From day six no further tantrums

occurred.

From day 5, child 6 gradually mastered the muscle control required

to void immediately at every toileting (Figure 8.6). This was a skill which

child 9 did not have to learn, and therefore the time required for child 6 ì

to complete training was further lengthened.
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Accident rate and self-initiations also gradually improved during

training, although these measures were clearly disrupted by changes in

procedure. For instance, on the fifth day of phase VII, these two measures

deteriorated (see Figure 8.5). This occurred because child 6 was moved to

sit outside the bathroom door so that she could no longer see the toilet.

She was moved back within sight of the toilet and performance improved,

but cleteriorated again on the seventh day of phaoe VII. Consequently, phase

IV was reintroduced. After three days in phase IV, child 6 again transferred

to phase vII and movement away from the toilet was implemented more

gradually. This time the improvement in accident rate and self-initiations

was maintained until day 26, whcn she was again placed outside the bathroom

door. However, perforrttance recovored without further breakdown in the

steps. It deteriorated again when free movement and play were allowed,

and again recovered when the area in which she could move was restricted.

Tl'rese restrictions were gradually withdrawn and performance on these two

measures approached mastery until the final day when outer clothing was

introduced (see Figule 8.5). Several days of training to manage these would

probably have resulted in performance to criterion. In fact, this training

was successfully provided by the child's mother during the first few

maintenance days.

child 6 improved more than child,g in tensing the perineal muscles

to stop voiding. after an accident had begun. This skill was represented

by ratings of accident size (Figure 8.7). It is possible that the more frequent

accidents experienced by child 6 enabled more effective acquisition of this

skill. However, it was not established to the point where accidents involved

no more than a few drops or a smear on the pants.
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Figure 8.7. Changes for child 6 in the size
of accidents during training.

In general, child 6 had fewer skills at baseline than child 9. Her

performance during training was more erratic, improvement was slower, and

was more susceptible to disruption by changes in procedure. She also required

a longer maintenance time than child 9 Q33 days as compared with 46 days).

However, therc werq additional gains made by child 6. Her mother reported

that temper tantrums rarely occurred at home after the first few days of

training. In addition, the mother acquired improved child management methods

and greater confidence irr herself and her child. Furthermore, the periods

of sitting in a chair between trials appeared to increase the child's ability

to concentrate and thus learn. She learned to recognize many more pictures,

complete simple manipulative toys and join in action songs. These were scme

of the activities provided between trials. Her mother reported that child

6 had begun to spend between 5 and 30 minutes looking at picture books

at home without adult direction. It would seem that the longer training

time and the more erratic pattern of improvement reflected fewer toileting

skills in child 6's repertoire prior to training.
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8.2,4. Trainins required of all elem ents in the toiletins sequence

Child 7, in the non-contingent reinforcement Sroupr was one of the

eight children who did not comPlete training in the allotted 34 days.

Although she began to toilet herself during training, she did not do this

often enough to transfer to phase VII. Instead, she steadily progressed

through the training phases. Her performance in this regard was typical

of the five children who did not reach phase VII. Although the baseline

ratings of the five tasks which were not associated with bladder and bowel

control varied considerably for these children, they all had both a high

accident rate and no self-initiations during baseline. These deficiencies

appeared to be the consequence of failure to recognize bladder and bowel

tension, inability to prevent inúoluntary voiding and an absence of any attempt

to put the entire toileting sequence together, leading to the slower Progress

during training.

Chitd 7 had previously mastered the skills required to stand, seat

herself on the toilet and pull her pants down (see Figure 8.8). Like the

previous two childrên, she progressed quickly through the phases which

taught pants up, standing and sitting. Although pants down had apparently

been mastered before training, the acquisition of this skill took considerably

longer during training. This was due to difficulty in holding back voiding

while the pants down response was being practised, rather than to an inability

to pull her p.ants down. Because of this problem, voiding while on the toilet

and the pants down response began to deteriorate (see Figures 8.8 and 8.9).

Consequently, on day 18, three Pants down trials were introduced every

half hour, in addition to the usual toileting trials, in order to increase the

speed and confidence with which this task was performed. By day 23 the

pants down response was improving steadily and voiding was occurring in
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Figure 8.9. Changes for child 7 in voiding accidents, toilet
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the toilet on almost every trial. Thre extra trials were discontinued and

thereafter pants down continued to improve until child 7 was able to progress

to phase VI on day 26,

Independent pants down and toilet approach responses occurred from

phase III onward during self-initiations (see Figures 8.8 and 8.9). Or¡ce phase

VI began, the improvement in toilet appro<rch proceeded more rapidly since

this was the trainirrg target for that phase. Howe.rerr improvement was

erratic. As with pants down, this probably reflected the disruption caused

by attempting to hold back voiciing while the toilet approach response was
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being practised, rather than difficulty in learning this skill. Additional

half-hourly trials for toilet approach should also have been introduced at

this stage because performance deteriorated over the last four training days,

as shown in Figure 8.8. This could not be tried since training ceased on

day 34,

The changes in voiding patterns are the crucial factors which

differentiate this child from child 9 and child 6. The five measures which

reflect these patterns are represented in Figures 8.9,8.10 and 8.11, and

need to be considered together. All voidings were accidents dr:ring baseline

and phases I and II (see Figure 8.9). However, once toilet voiding became

the training target in phase III, the Pattern of voidings changed. Figure

8.10 shows that, from this point, child 7 gradually improved her ability to

stop involuntary voiding after it had begun, as indicated by a decrease in

EXTRA DRINKS

BASEL¡NE PHASES PHASES PHASE V PHASE VI
ll ill tv

5

1 5 10 15 20 25
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Changes for Child 7 in the size
of accidents.
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Figure 8.10.
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Figure 8.1l. Changes for Child 7 in the time taken to
initiate voiding in the toilet.

accident size, thus leaving some waste to be voided in the toilel Consequently,

the number of toiletings which resulted in toilet voiciing gradually increased.

Moreover, the time before voiciing began .after the child was seated gradually

decreased after the initial peak when extra fluicis were introduced (Figure

8.ll). Similar peaks in this measure occurred at the introduction of each

new phase, but performance settled back to a gradually improving rate after

each peak.

Accident rate took longer to reduce (Figur e 8.9), but with the

introduction of half-hourly pants down trials, rapid improvement followed.

As soon as the extra trials stopped on day 23, accident rate returned to

TOIL
occ ED



a high level, but began to decrease gradually again in phase VI, during the

last five training days. Tt¡is indicated that the ability to detect bladder or

bowel tension and respond by tightening the perineal muscles was gradually

improving, albeit erratically. There was also a very small downward trend

ir' accident size, reflecting some improvement in the ability to stoP

involuntary voiding after it had begun (Figure a.fOl Self-initiations began

occurring after the introduction of phase III, but improvement was erratic

until phase VI, when it settled into a slow, steady upward trend.

Child 7 was translerred to a modified maintenance programme designed

to generalize the skills learned during training to her living environment in

the institution. She was not expected to initiate toileting, but was regularly

directed to the toilet with a gesture, after whiCh she carried out the rest

of the toileting sequence herself. lvlaintenance was continued for 180 days

and at the end of that time her performance was compared with her

performance in the institution befc¡re training. Table 8.1 shows some

inrprovement in those measures which were recorded, However, assessment

TABLE 8.I.

300.

and toíIet
toiletings as a
seven day period,
the last week

Child 7: Average number of accÍdents
voidings per day, and self-initiated
percentage of all toilet uses over a
two weeks before training and duríng
of maintenance.

MEASURES TWO V'IEEKS

BEFORE TRAINING
LAST WEEK OF
MAINTENANCE

Average accidents per day
Average toilet voidings

per day
Percent self-inítiated

toiletings/total toilet
uses

1.r
0.0

0 .8r

0.7

3.7

15. 0t
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on the Balthazar day time toileting scale indicated that this improvement

had not been maintained at follow-up 12 months after the end of maintenance.

The problems of maintaining skills in an institutionalized environment discussed

in Chapter 7 were particularly evident in this case. Child 7 lived with a

group of very difficult children who were all incontinent. The group was

regarded by staff as rrhopelessrr, and they needed more supervision than usual

to ensure that the maintenance programme was carried ouL There were no

good toileting models among the children, and staff were not used to allowing

the children to carry out even simple tasks independently. Staff reverted to

this practice with child 7 after the maintenance procedures were withdrawn,

hence the poor maintenance of skills in this case.

It is probable that, with a considerably longer period of training, child

7 would have achieved the training criterion" However, a more detailed

analysis of the muscle action required in bladder and bowel control and

more direct training procedures for these skills may have allowed her to

learn these skills more quickly and with less errors. Such an analysis is an

important research task if training in self-toileting is to be extended success-

fully to those retarded persons who have few or no bladder and bowel control

skills.

8,2,5. Urinarv Frequencv and Low Bladder Capacitv

Child 14, in the no reinforcement group, could perform all five tasks

not associated with bladder and bowel control. During baseline she performed

two of them correctly at every toileting, and the remaining three during

nearly all toiletings. She always voided immediately she was seated on

the toilet, toileted herself frequently and, when she did have accidents,

voided only small amounts of urine. Her baseline record was, in fact, better
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that most of the ten children who reached the training criterion in the

alotted time. However, chilcl 14 had a history of frequent urination in

the natural environment as well as frequent small urinary accicients and

voiding of only small amounts of urine in the toilet. One other child

displayed this problem (Child l). In both cases extensive medical examinations

indicated no disease or malfunction which would account for this Pattern.

Figures 8.12, 8.13 and 8.14 illustrate the problem. Whereas the number

of voidings throughout baseline during the six and a half hour day ranged

from I to 6 for all other children, child 14 voided 8 times on each day

(Figure 8.12). The frequency at home was even greater according to her
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graphically by ttre tinle between urinations. The average during baseline

.1

i
,!

rì

L

I¡
?rr

fl

16

oz
l¡J
f
o
t¡l
Êlt

o



303.

was 55 minutes (Figure 8.13), with the shortest time being 5 minutes. Her
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Iligure 8.13. Average time for child l4 between urinations'

mother reported that most urinations at home were only l0 to 20 minutes

apart. The higher rates reported by the mother may have reflected her

own magnification of a problem which she found extremely distasteful an<l

worrying. They could also have reflected her method of handling the problem.

It is highly likely that the motherrs anxiety about her child's accicients led

her to make frequent comments and give frequent toileting directions. In

contrast, trainers paici little attention to toileting or accicients during base-

line other than to record or change wet pants, aña did not mention toileting

at any other iime. Nevertheless, baseline records indicated that child l4

urinated more frequently than the other children in tlris study.

once training began, urinary frequency increased (Figure 8.12). with

the introduction of extra fluids on day 3 there was a further increase to

an average of 16 urinations a day. Tl-ris was a much higher rate than usual.

Most children voided 8 tinres a day on average while extra fluids were
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Irigure 8.14. Changes for Child 14 in voiding
accidents and self-initiated toileting.

proviclecl. From phase III on, self-toileting increased and acciderrts

clecre.rsecl (lìigure S.l4). There was also a slight itrcrease itt Lhc l.it¡lc bcl-wcc¡t

urinutions (Figure S,l2),. However, once the extra Iluids were wilhclrawn,

the luntber a¡rcl spacing of urinations settled into the Patterlì lollowcd by

chilclren with no frequency problem (Figures 8.12 and 8.13). lrr addi[ion,

lraincrs rcported that child l4 was voiding larger atttounts irr tlre lc¡ilt:t.

The training criterion was reached on day l7 and the maintcndrìce protsrarìirne

was started. The improved voidirrg pattern continued durirlg rttaittlctlance,

which was completed to criterion

Urinary frequency and lc¡w voiding volurtles have beerr cifed as indic.itors

<¡I low functTonal bladder capacity (MacKeith, Meadow & 1'urtrcr, 197.)).

Conrparisons of non-handicapped children over four years oI age lrave sllorv¡l

l,¡at ¡tany <lay ancl night time wetters void snlallcr volutncs o-f uritlc arrcl

vcicl more frequently tlran non-wetters of tlre same age (lisper.tttc.r ft Gcrr.rrd,

1969; l-lallgren, 1956; Hallman, I950¡ Lin<Jerholrn, 1966: Nlucllncr, 19604,
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1960b; starlield, 1967; Troup & Hodgson, I97I; Vulliamy, 1956; Zaleski,

Gerrard & Shol<ier, I97r, A number of investigators have considered low

bladder capacity to be a primary factor in many cases of incontinence and

have investigated behavioural methods air,ied at increasing bladder capacity

as a means of reducing wetting (Doleysr 1977). Usually, it has been bed-

wetting that has been the ultimate target of treatment, although day time

wetting has also been involved in some cases (Fielding, 1980; Håþglund,1965).

The children trained in these cases could already perform the other

elements of the toileting sequence. .The elements lacking were those which

would allow increased quantities of urine to accumulate in the bladder before

the urge to void was heedecl. Muellner (1960a, 1960b) has suggested that

ntost children spontaneously learn to manipulate the voluntary muscles of

the pelvic floor and abdominal wall in order to inhibit or initiate tlre act

of micturition (passing urine) at will. It is possible that this voluntary muscle

control in the presence of the urge to void, at least partly, allows the urge

to be delayed and the involuntary escape of urine to be prevented as ¿.r.ll

increasing volume acbumulates in the btadder. Thus, older children and

adults experience the urge to void less frequently than young children, and

pass larger amounts of urine when they do void. Those who lail to develop

the use of these muscles are left with an inadequate bladder capacity and

incomplete urinary control, resulting in frequent urination of small amounts

and occasional'involuntary voiding.

Low blac]der capacity has emerged as a distinct deTicit in some children

wlro have otherwise mastered all other toileting sl<ills. I-lowever, incontinent

intellectually handicapped Persons are usually deficient in a numbcr of

toileting skills, and low bladder capacity as a specific deficit requiring

systematic training has not been considered. Consequently, tl-re design of

i
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the chaining proßrantme used in this study did not include an analysis of

bladder capacity, and no specific measures were devised to reflect it.

Nevertheless, the data which were available in the baseline and training

records indicated that low bladcler capacity was the major deficit for child

14, and suggest that systematic analysis and training to increase bladder

capacity may be a necessary part of toilet training in some cases.

The reduced voiding frequencies achieved by child 14 by the end of

training suggest that the chaining Programme did increase bladder capacity.

An aspect of this programme that has been shown to increase bladder

capacity in non-handicapped children is the ingestion of extra fluids' As

in the Azrin and Foxx procedure (I97I) the chaining programme provided

extra drinks every half hour during training'

Hagglund (1965) showed that this procedure alone can increase bladder

capacity considerably. A series of. 46 non-handicapped children were admitìed

to a children's psychiatric warcl and allocaled to three Sroups' On" g'oìp

was encouraged to drink plenty of fluids during the day. A second group

was trc-ated by restricting fluicls ili tl¡e evening and awakening lo go to the

toilet at night. A third grouP acted as a control and received no specific

treatment otl-rer than supportive handling during their stay. Cystometric

measures of bladcler pressure at the first desire to void and with a full

bladder were taken before and at the end of three monthsi treatment.

The control group improveci on all measures,7 of the 16 children wetting

less frequently. The amount required to fill the bladder increased by an

average of l0 percent ancl the volume at which the urge to void appeared

also increased by l0 percent. However, additional fluids led to Sreater

improvement. Six of the 18 children in this group stopped wetting altcgetl.rer

ancl 7 were wetting less. In additionr average increases in the two bl¿ldder
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capacity measures were 20 percent and 27 percent respectively. These

measures actually decreased in the restricted fluids Sroupsr and only two

children in that group were wetting less by the end of training. It would

appear from these results that bladder capacity can improve in a supportive

environment without specific training. However, extra fluids extended

this improvement to the point where involuntary wetting could be prevented'

In addition, the consequences of res'lricting fiuids which were observed in

ì

this study uc.orà with urological findings that keeping the bladder empty

reduces the volume at which the desire to void occurs (Yeates, 1973)'

The sudden improvement in voiding frequency and time between voidings in

comparison with baseline for child l4 after extra fluids were withdrawn

suggests that the extra fluids were alpo an important factor in this case

(see Figures 8.12 and 8.13). However, controlled trials are needed to establish

whether similar improvement will occur for other intellectually handicapped

persons with low bladder capacity'

Factors other than extra fluids discussed above may also be important

to bladder capacity. Inadequately learned m' 'scle control may be one such

factor. The child first learns to discriminate the sensations which indicate

a full bladder, and then to contract the perineal muscles so that the escape

of urine is prevented and the cietrusc,r (the smooth muscle of the bladder

wall) ceases contracting and relaxes (MacKeith, Meadow & Turner, 1973i

Muellner, 19.58, I96Aa; Vincenl, Lct60). Muellner (195S) postulated that,

in the absence of neurological or physical abnormalities, low bladder capacity

is the result of imperfect acquisition of this control. Thus, while increased

fluids may extend the elasticity of the bladder, adequate control in the

presence of larger bladder volumes also requires direct training of perineal

muscle contraction.



308.

The accident Procedure in the chaining programme and in Mahoneyrs

study (1977) provicied some training in this skill. The onset of involuntary

voiding in the pants sounded the pants alarm. The trainer immediatelv

shoutcd rrNorr, thus startling the child into shutting ofi voiding, It can be

assumed that chitdren who began to toilet themselves before involuntary

voiding occurred had learned to discriminate the urge to void and to contract

the perineal muscles long enough to get to the toilet. However, this

procedure did not induce perineal tensing for the long periods required to

extend bladder capacity and thus redqce the frequency of urination or

increase the amount voided at one time. It is reasonable to assume that

direct training in extended perineal contraction may be necessary to achieve

this.

A procedure called retention control training has been developed for

this purpose (Kimmel & Kimmel, 1970). It involves not only extra fluids,

but also instructions to hold back urine as long as possible after the urge

to void is experienced (Muellner, 1960b), together with shaping to increase

the time during which urine is retained (Doleys, Ciminero, Tollison, ìVilliams

& wells, 1977; Doleys & wells, 1975i Fielding, 1980; Harris & Purohit,

1977; Miller, 197); Paschalis, Kimmel & Kimmel, 1972i Rocl<lin & Tilkert

1973; Starfield & Mellits, 1968; Stedman, 19721.

The primary goal of training in these studies was the reduction of bed-

wetting and it.is difficult to evaluate the effectiveness of retention control

training as a means of increasing bladder capacity. Some studies did not

provide objective measures of bladder capacity or follow-up data. In additiont

some authors have reported results for only one or two children, adequate

experimental controls were often absent, and there was considerable variation

in the procedures used. However, all the above cited studies suggested that

bladder capacity had increased in most of their subjects. Of the studies
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which provided measures of bladder capacity, two presented group rìeans

only so that it is impossible tc¡ tell whether all children improved (Harris

& Purohit, L977i Rocklin & Tillcer, I973'). Certainly, when retention control

training was carried out for only three hours or less a day, bladder capacity

increased in only some cases (Doleys *ê.r 1977i Fieldingt 1980; Mahoney,

I973; Starfield & Mellits, 1968). Furthermore, increased bladder capacity

also occurred among control children whose only treatment was the recording

of base rate frequency or volume (Rocklin & Tilker, 1973). Therefore,

atthough the reasoning behind retention control training has face validity

and results were promising in many casesr further research is needed to

determine whether the proceclure is reliable and effective for a wide range

of cases with low bladder caPacity.

In order to investigate the effectiveness of re'tention control training

with intellectually handicapped persons, procedural modilications would be

necessary. Many such persons could neitl-rer understand nor comply with

instructions to hold back urine at the first urge to void. The sounding of

a pants alarm and the loud trNorr at the onset of involuntary voiding provide

an alternative to instructions in both the present study and Mahoney's study

(Ig73). However, quite large amounts of urine often escaped before voiding

stoppecl, so that the full bladder required for retention control training no

longer existed. To ensure tl¡at tl-re blaclder was full during the shaping

of l'onger reteirtion tinres, some form of guidance would be required to stop

tl-rc' flow inrmediately.

vincent (Ig59, 1960, 1964, 1966') described an apparatus which could

provicle this guidance. It consisted of a saddle piece held firmly in position

under the perineum by adjustable straps attached to a waistband. An

inflatable rubber balloon, with a rubber syringe and a pressure gauge attached,
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rested in the saddle so that, in its inflated state, it pressed upwards against

the perineum behirrd the urett¡ral openirrg. With this apparatusr retention

control training would be possible with intellectually handicapped persons.

On tl'¡e sounding of the pants alarm the balloon could be inflated, thus stopping

voiding as soon as possible after its onset. TI're balloon could then be

deflated after a few seconds and the subject shaped to continue retention

for increasing periods.

8.2.6. Failure to develop bowql control

Child 8, in the non-contingent reinforcement Sroupr was one of the

children who conrpleted training to criterion. His baseline records were

similar to those of the other children who completed training. His progress

through training was smooth and he rea'ched criterion in 17 days. The

maintenance programme following training was carried out at school and

at home. During maintenance it appeared tl-rat, while urinary accidents

graduatly ..lecreased to only one or two during the last 8 r';eelcs, bowel

accidents continued to occur every two or three days. For this reason,

maintenance was not comPleted to criterion in the allotted 180 days. A

similar pattern also occurred for child 7 and child 12.

There was no evidence of sphincter impairment, consEipation, psycho-

genic megacolon or overflow soiling in these three children. These conditions

have been cited as causes of soiling in non-handicapped children who other-

wise perform the toileting sequence reliably (Anthony, 1957i Coekin &

Gairdner, 1960; Engel, Nikoomanesh & Schuster, 1974; Kohlenberg, 1973;

Vy'oodmansey, 1967). The problem probably involved some learning deficit.

However, there has been no indication in the literature on training of the

entire toileting sequence tlrat any subjects have successfully acquired all

toileting skills, but failed to attach them to bowel tensic¡n.
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Generally, such training has dealt with all voiding, irrespective of

whether it involved the bowel or bladder, and reports have not provided

separate data for each f unction (Azrin, Bugle & OrBrien, L97I; Azrin &

Foxx, I97l; Hamilton, I97Ii Foxx & A'zrin, 1973a; Grabowski & Ttrompson,

Lg77; Mahoney, van lvagenen & Meyerson, l97l; Passman, 1975; Tierney,

1973¡, Van Wagenen, Meyerson, Kerr & Mahoney, 1969)' Only one study

is known involving the acquisition of the entire toileting qequence which

recorded both bowel movements and urinations (Wright, I97 5). This study

compared the effects of four complex training procedures and two ccntrol

conditions using analysis of variance. Although accidents were not completely

elinri¡ratecl in any Sroup within thc allotted time of 60 days, significantly

greater improvement in both bowel and bladder control occurred in the four

training grouPs as comPared rvith the two control Sroups. This was reflected

in the increasing proportion of toiletings which resulted in voiding, and of

toilet voidings which were self-initiated. However, bowel control took

longer to acquire than bladder control, although there was no indication

that any individual subjects failed to show some improvement in bowel control.

Thus, it was âssun¡€d in the present study that incontinent intellectually

handicapped persons would acquire both bladder and bowel control when

training ,¡f the entire toileting sequence was provided. Bowel control was

not analysed separately in the design of the chaining programme, and no

separate measures of bowel function were planned. Nevertheless, trainers

noted bowel movements on the baseline and training records. This has

enabled separate representation of bowel movements and urinations fc¡r child

g. Figure 8.15 shows the frequency of urinary and bowel accidents during

baseline and training ancl Figure 8.16 shows these as a Percentage ot all
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bowel and bladder voidings. These figures do not highlight bowel control

as a specific problem during baseline and the maior part of training. Tliis

is partly because urinary accidents were also occurring and bowel movements

were infrequent in comparison. However, during the last four days of training,

the only accidents which occurred were soilings and there were no bowel

actions in the toilet. This shows up particularly in Figure 8.16. Similar

evidence of bowel control problems emerged for child L2 at the end of

training. Child 6, who also displayed problems of bowel control during

maintenance, did not complete trainiñg in the allotted time.

Child 8 eventually began toileting himself for bowel actions after the

maintenance period. chitd 6 did so during maintenance, which was completed

to criterion. However, child t2 was etill having bowel accidents and an

increasing number of urinary accidents 9 months after maintenance' In

all three cases the parents and teachers lost confidence in the child's

toileting ability. Furthermore, uncontrolled attention during the extensive

cleaning up required may have provided stronger reinforcement for accidents

than was available for voiding in the toilet. The problem for child 8 appeared

to be one of discriminating bowel tension before reflex voiding began.

His mother and teachers reported that the majority of soilings during

maintenance were discovered when he was found in the toilet area attempting

to clean himself. In adclition, he was often upset when he soilecl. Frr

tf ¡esc various' reasons, specific training in bowel control is warranted.

Analysis of responses to those aspects of training aiming to enhance

discrimination of bladder and bowel tension, su8Sests that discrimination of

bowel tension was not directly trained. Whereas the pants alarm usually

began sounding on the emission of the first few drops of urine, it often

sounded only after a large amount of faeces had been voided. Thus, the
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pants alarm may have become associated with the sensation of voiding rather

than with the sensation of bowel tension immediately before voiding.

Furthermore, it was obvious to the observer that the stream of urine was

interrupted following the sounding of the alarm and the loud rrNorr. Similar

interruption of defecation was not apparent. The frequencies of soilings

and bowel actions in the toilet, as they appear on the record sheets, cannot

be regarded as a reliable record, since their recording was incidental rather

than planned. However, where bowel actions were notedr soiling was rarely

followed by further defecation in th.e toilet, whereas further urination in

the toilet occurred after most urinary accidents. In addition, the frequency

of bowel actions was so low during training (e.g. for child 8 an average of

one a day compared with an average of 6 urinations a day) that, even with

effective training procedures, strengthening of the skills involved in bowel

control was less likely to be completed within the training time.

For these reasons, the procedures designed to strengthen the holding

back of voiding in the presence of bladder or bowel tension, as the first

response in the toilèting sequence, were less likely to be effective in the

case of bowel tension. Therefore, other means should be investigated of

bringing bowel tension into awareness and ensuring defecation in the toilet

so that it can be strengthened.

No controlled research intc the acquisition of bowel control has been

reported in the literature. However, a number of case studies have described

procedures which appear to bring about acquisition. The rnost commonly

deecribed procedure has been immediate reward for defecation in the toilet

(Chopra, 1973; Keehn, 1965¡ McDonagh, I97l; Pedrini ðr Pedrini, I97I;

Peterson & London, 1964; Wolf, 1965; Wolf, Risley, Johnston, Harris &

Allen, L967). Others have punished soiling, usually in conjunction with
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reward for periods of no soiling (Edelman, l97I; Gelber ôc Meyer, 1965;

Houle, 1974; Logan & Garner, I97l).

The resu¡lts obtained with these two procedures have varied consider-

ably. One difficulty in training bowel control is knowing when a bowel

action is about to take place so that the environment can be arranged to

ensure that it occurs in the toilet and that strengthening of toilet voiding

can occur. The Pants alarm achieves this in relation to urination. A

similar effect has been achieved with the insertion of a suppository in the

rectum. This usually elicits defecation within a specific time period so

that the trainer can be ready to respond. The procedure has been used

in conjunction with reward for toilet defecation with a constipated child

(Lal & Lindsley, 1968, and children whq soiled (Ashkenazi, 1975), Two authors

have reported its use with intellectually handicapped children wlro were

not toilet-trained (Barrett, 1969i Giles & ÌVolf, 1966)-

The parents in Barrettrs report took their child to tlre toilet regularly

and rewarded every defecation in the toilet. Soiling was not reduced with

this method but urinary accidents were. The addition of punishment for

soiling accidents, in the form of restraint in a chair, reduced soiling, but

did not stop it. With the introduction of suppositories on three successive

occasions, in addition to reward for toilet voiding, soiling ceased altogether

and the child began indicating when he wished to use the toilet. This suggests

that the combination of suppositories which determine when defecation will

occur, together with reward for appropriate responding may be more effective

than reward alone or reward together with punishment for soiling.

Giles and wolf (1966) used a range of methods with five severely

intellectually handicapped boys to both shape the elements of self-toileting

and induce bowel and bladder control. Punishment was used in some cases
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to reduce soiling. Bowel control was rewarded first. Once self-toileting

for defecation had been established, urination in the toilet was also rewarded.

Suppositories were used with three of the children to elicit toilet defecation

and ensure that reward became associated with it. Although no information

is given as to how often suppositories were used or how qrrickly toilet

defecation was established after their introduction, the authors state that

all children were consistently toileting themselves without soiling by the

end of 90 days of training.

These case s'tudies suggest that..by direc'uly rewarding toilet defecation

it may be possible to overcome the bowel control problems which three of

the cl'rildren in this study experienced. In addition, the use of suppositories

may enhance acquisition, not only by eliciting voiding so that it can be

rewarded, but also by intensifying the bowel sensations which are associated

with the urge to void, thereby bringing them into awareness as discriminative

stimuli for the toileting sequence (Ashkenazi, I975). However, carefully

controlled research is needed to establish which procedures are most effective.

The insertion of suppositories is not difficult, but many trainers and

children would find it unpleasant. Therefore it would be wise to use them

only after the chaining programme had proved ineffective. Furthermore,

reward which follows immediately on toilet voiding may disrupt sequencing

if it is provided during trainirrg of the entire toileting chain. This was

observecl to ocçur in a number of cases during Study I (Chapter 6).

Consequently, effective bowel training procedures, based on reliable research

evic,lence, should be seen as an available option to be used if soilirrg continues

after self-toileting has been es'tablished for urine.
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8.2.7. Mastery durins baseline

Two chil<lren mastered self-toileting during baseline. Child A lived

in the institution and child B lived at home. li both cases Pants up and

down had already been mastered, as irrdicated in the pre-baseline ratings

on the Balthazar cla.y time toileting scale. In additir¡n, sitting on and

standing down from the toilet were performed independently from the first

baseline day. Despite theses successes, both were having several accidents

a day in their normal environments and never toileted themselves. Figures

g.lz, 8.18 and 8.19 show the inrprovements in six measures which were below

mastery level either before or at the beginning of baseiine for child A.

Figure 8.20 shows the irnprcvements in three similar measures for child B.

Children A and B clearly possessed all the skills required for self-

toileting and the baseline environment allowed them to be used. It is

reasonable to assume ttrat their normal living environments had not allowcd

these skills to fully emerge. Consequently, institution staff, parents and

teachers were asked to carry out the maintenance programme in order to

assist them to alter their attitudes and behaviour in relation to the childrenrs

toileting.

In both cases, accidents occurred during the early part of maintenance.

Child A t6ok five weeks to become accident free at home, while child B

had accidents only during the first four mairrtenance days (Figure 8.21).

Accidents for'child A are separated into those at lrome and at school.

Discussion with the teachers indicated thrat they'often failed to carry out

the maintenance procedures, did not allow children to go to the toilet at

unscheduled times and continued to direct child A to the toilet. Ttre record

at school shows clearly how this environment maintained accidents (see

Figure g.2I). However, in the institution and during a three-day stay with
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his parents, accident-free self-toileting :was maintained. It was subsequently

decided to discontinue the maintenance programme at school, since the

teachers were unable to co-operate.
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Figure 8.17. Changes for Child A in voiding accidents, toilet
use, ãnd self-initiated toileting during baseline.



319.

5

3n
(,
z
-l-

É

TOILET APPROACH

SIZE OF ACCIDENT

o

60

30

15

BASELINE DAY S

Figure 8.18. Changes for child A in toilet approach
and the'size of accidents during baseline'

1

BASELINE DAYS

Figure 8.19. Changes for child A in the timc taken to
initiate voiding on the toilet during baseline'

3t,
oz
o
o
]U
3h

=
l¡J

=Þ
o

5



320,

100
H ACCIDENTS AS A PERCENTAGE OF

ALL VOIDINGS

¿------ô TO¡LET VOIDINGS AS A PERCENTAGE
OF ALL TOILETINGS

u¡
o
l--
t¡t
o
G
t¡¡
q,

H SELF-INITIATED TOILETINGS
PERCENTAGE OF ALL TOILE ^sT

A
USES

50

o

BASELINE DAYS

Figure 8.20. Changes for Child B in voiding accidents, toilet
use, and self-initiated toileting during baseline.

1

5

o
a

oz
ul

=a
¡¡J
Elr

CHILD A (SCHOOL)

CHILD A (HOME)o
CHILD B

FIRST THREE
DA YS OF
BA SELINE

1

MAINTENA NC E
WEEKS

Figure 8.21. Average daily accidents during the first three
days of baseline and during the five weeks of
maintenance for Child A and Child B.

5



32r.

The experience with these two children raises two important issues

in relation to training in general and to this study in particular; firstlyt

tl-re necessity of an adequate baseline and, secondly, thre effectiveness of

maintenance.

l. The necessi tyofana dequate baseline. The function of a baseline

in experimental research is to provide a quantitative measure of the rrrate

and pattern of emitted responses . . . . in an environment in which no special

consequences are being provided'r (Millenson & Leslie, 1979, p,29). This

constitutes the operant level of the responses. changes in the rate and

pattern of these responses under controlled conditions can then be attributed

to the experimental procedures with sonte confidence. However, if the base-

line environment provides special consequences for the responses of irrterest,

then it is not possible to attribute behavioural change to the experintental

procedures alone, since the change may also result fronr cessation of the

pre-existing consequences during the experimental period'

In most toilet training, the reported inrprovement has been rneasured

against a baseline taken in the natural environment. Such a baseline may

not reflect the oPerant level of toileting responsest but instead may reflect

the level of performance as it is controlled by the specific set of consequences

existing in that environment. Moreover, the natural environment may actually

prevent some responses from occurring. In the case of toileting this may

occur, for instance, when free acCess to toilets is prevented or when care-

givers frequently take their charges to the toilet or routinely do everything

for them. Hence, behaviour change measured against this kind of baseline

may represent a return to oPerant level, with the lifting of imposed constraints

and consequences, as well as or rather tlran acquisition resulting from the

training Procedures.
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The differentiation between operant level and the environmentally

maintained level is important for both research and practice. In training

research the concern is usually to discover procedures which will lead to

the acquisition of new behaviour or the strengthening of partially learned

behaviour, rather than merely facilitate the performance of behaviour which

is already an established part of the personrs repertoire. Furthermore,

training procedures which do not lead to real acquisition are of no practical

assistance to intellectually handicapped persons whose lack of self-toileting

is due to the absence of the required.skills.

The baseline observations ir, this study were made under conditions

which, as far as possible, removed environmental constraints and contingencies.

The baseline environment in the Unit was the same for all children. Play

materials were provided and trainers were involved in informal interactions

and play with the children. There were usually three to six children in

the unit at a time. Trainers endeavoured to create a secure, happy and

stinlulating environment and develop positive relationships with the children.

Their approach to all activities ancl tasks was to encourage choice and

initiative. They did not interfere with any activity or task unless it was

clear that the child could not perform it. In that event, trainers gave the

mininlum prompt and guidance, increasing this only to the level which enabled

completion of the task. Toileting was treated in the same way. On the

first baseline day no direction to go to the toilet was given. If every voiding

was an accident on that day, the child was thereafter directed to tlre toilet

three times a day with the minimum prompt or guidance in order to provide

baseline measures of toileting skills. If self-initiated toileting occurred

on subsequent days, prompting to the toilet ceased. In addition, the half-

hourly pants checks were carried out as unobtrusively as possible, and

f
¡l

t
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accidents were cleaned up and pants changed with as little interaction as

possible. No comment, praise, tangible reward or punishment occurred

following either toileting or accidents.

These conditions continued until the record showed no improvement

over three consecutive days, thus allowing the effects of pre-existing

consequences and constraints to extinguish. The baseline records of most

children who tgok part in this study took several days to stabilize:

children A and B were the only two whose operant level stabilized at full

mastery. The use of this nrethodology, and the resulting pattern of records,

suggests that the baselines used in this study approached a true representation

of sl.il! before training, and therefore increases the confidence with which

we can accept the measured improvements as rePresenting new learning.

2. Tl're effectiveness of maintenance procedure s after training. This

study was concerned with factors which affected acquisition during training

rather than transfer and maintenance. However, for ethical and practical

reasons, it was necqssary to provide as much assistance as possible with

ttre transfer and maintenance of self-toileting in the natural environment.

Further research is needed to discover which are the most eflective main-

tenance procedures, and directions such research could take are discussed

in Chapter 7. However, the performance of children A and B suggests that

the procedures used in this study had a considerable effect on the lil<elihood

of continued accident-free self-toileting after training.

Regular discussions with the parents and direct-care staff in these

two cases gave no reason to doubt their consistency in recording and carrying

out the maintenance procedures. Similarly, the teachers in the case of

child B, appeared to be recording consistently, but deliberately neglected

to use the maintenance procedures on many occasions because they dicl not
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accord with the child management techniques common in tl're classroonr.

Figure 8.21 shows that when the maintenance procedures were carried out

consistently, accident rate quickly dropped to zero. This occurred at home

for both children, whereas accident rate increased for child A at school

where maintenance procedures were not used consistently.

Accidents were considered to be a more reliable index of performance

during maintenance than self-toileting because they were more easily detected

either at the tinle of occurrence or when the wet or soiled pants were noticed.

Self-toileting, on the other hand, increasingly went unnoticed as those recording

it relaxed and became more confident of the childrs self-control. Even so,

it can be assumed that absence of accidents meant that all instances of

bladder or bowel tension evoked .self-toileting, since no assistance with

toileting was given when the maintenance programme was adhered to.

The follow-up assessrnent on the Balthazar day time tc¡ileting scale

could be used to consider lurther performance after the maintenance period.

This assessment indicated ttrat child A was having as many accidents and

was being directed to the toilet nearly as often at follow-up as before

training, while child B was totally self-toileting and accident-free. It has

already been shown that toiletirrg was generally maintained better at follow-up

by children 'uvho lived in their own homes than by children in the institution

(Chapter 7). Since.child A lived in the institution and cl-'ild B lived with

her family, this. difference at follow-up may have reflected the effects of

the two different environrnents rather than the effects of rnaintenance.

Any investigation of the factors affecting the transfer and maintenance

of skill should therefore also consider the type of post-training environment.
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8.2.8. Discussion

There are seúeral conclusions which this series of case studies suggests.

The first three case studies indicate that the number of toileting components

possessed before training and the skill with which they are performed

determines how long training will take. Generally, those children who

performed part or all of each skill at least some of the time during baseline

progressed quickly through training. Where skills before training were less

developed, training time increased. Those who progressed faster through

training did so because they began toileting themselves regularly before

all the component skills had been taught. Those who required training in

every skill generally had considerably less bladder and bowel control, as

evidenced by frequent accidentô and m.any instances of toileting with no

voiciing, and never toileted themselves during baseline.

The fourth and fifth cases illustrate two specific bowel or bladder

controi prcblems w'hich require fr.lrther research. They suggest that

additional performance measures may be necessary to analyse the particular

deficits involved, together with additional training procedures which can be

used when these problems occur. It shorlld i¡e noted that rreither of these

problems would have come to light without che continuous recording of the

cornponent skills. However, the record of frequency of urination, although

it revealed a problem, did not identify its exact nature. The amounts

voided over several days should also be recorded arrd compared with the

amounts usually vqided by similar children of tl're same age. If the problem

is one of low bladder capacity, this is one measure which should reliably

reflect it (Zaleski, Gerrard & Shokeir, L973). In addition, the detection

of bowel problems requires a separate record of urination and defecation.

The last two case studies are of children who achieved mastery during
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baseline. They emphasize the importance of a rigorous baseline when

evaluating the effects of training. If the selection for training had been

based solely on the Balthazar day time toileting scale or any other measures

taken in the natural environment, both these children would have proceeded

through training and their success counted as an indication of programme

effectiveness. Failure to continue baseline observations until performance

had stabilized may have had a similar result. Not only do these two cases

increase the confidence with which improvements in toileting can be

accepted as resulting from the training procedures, but they also raise some

doubts about many other reports of toilet training success. Those for which

data are available have used behaviour in the natural environment as the

baseline against which to compare training effects, and the study of the

Azrin and Foxx programrne reported in Chapter 5 followed their example.

Therefore this issue will be considered in the comparison of the two

programmes to follow.

The last two case studies also suggest that the maintenance procedures

assisted transfer intö the natural environment. These case studies also

highlight the problems involved in transfer and maintenance. The maintenance

procedures used in this study may have led the parents of child B to alter

their behaviour towards her toileting permanently, but they did not have

the same effect in the institution where child A lived. He reverted to his

pre-training accident frequency when these procedures were withdrawn.

This was probably due, at least in part, to the frequent changes in staff,

many of whom had not experienced the maintenance procedures. Irr addition,

the teaching staff were unaffected by the procedures, since they could not

incorporate them into. the normal classroom practices. Stokes and Baer

(Ig77) suggest that restructuring the environment to ensure that skills are
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used after training is an important target of research. Experience during

this study suggests that important factors in restructuring may involve

organizational change as well as individual behaviour change.

8.3. CoMPARISON OF THE AZRIN AND FOXX (STUDY I) AND

THE CHAINING PROGRAMME (STUDY 2)

This section examines evidence which compares the effectiveness of

the two toilet training programrnes used in the stuclies reported in Chapters

6 and 7, However, the comparisons'-ntade must be treated with caution,

since the experimental conditions and measures used were different. These

differences came about for both experimental and practical reasons.

The practical constraints were related to the importance of self-

toileting in human life. This dictated the applied nature of the researcl't,

which was only possible because the institution considered the widespread

incontinence among its residents to be a major problem and welcomed any

project which might alleviate it. Thus, for the institution, the prinrary

purpose in supporting this research was tlre design and implementation of

effective toilet training procedures for its residents. Consequentlyr the

planning and carrying out of the experimental studies was embedded in a

wicler set of clinical and administrative processes, which not only were

necessary in order for the research to take place, but also prevented a

strict comparison of the two toilet training Programmes. These processes

are described in the Preface.

The major practical development was the setting up of an Intensive

Training Unit and the resulting spread of behavioural training skills among

staff at the institution. The toilet training research reported here was

one of a number of training projects nrounted during the early days of the
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Intensive Training Unit. At that time staffing, administration and facilities

were still being developed. Consequently, the stable environment needed

for this research was not available in the Unit and a separate training area

with its own staff was provicied for Study l.

By the time that study 2 was being planned, the Intensive Training

unit was functioning as an integral part of the institution and was seen

by the institution as the appropriate setting for training research. Therefore,

the physical setting for this study was different. In addition, the Unit's

apprenticeship-style staff training function meant that some of the staff

available as trainers remained in the unit for approximately two to six nlonths

only, and were involved in a number of programmes besides toilet training

for Study 2. Therefore, there'were Tony more trainers involved than in

Study 1, and trainers were often not available all day or every day.

Nloreover, parents of community children were involved as trainers for some

time each week during Study 2.

Ttrese were obvious differences in the conditions of the two studies.

Less obvious differènces also existed. For instance, the general attitude

of staff to study I was sceptical, and few members of the direct care staff

were knowledgeable or experienced in behavioural training techniques. The

climate was quite different for Study 2. The attitude to training in general

and toilet training in particular was positive, and the majority of direct

care staff understood behavioural principles and had some experiehce in

their everyday work with at least simple training procedures.

These differences in environmental conditions could not be controlled

for and need to be taken into account when attempting to draw any conclusions

about the relative efficacy of the two programmes. Further differences in

tl-re two studies exisred which could be at least partly controllcd. Fcr
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instance, only one of the three experimental factors which were manipulated

in Study I was considered in Study 2. This factor was the contingency

of the consequences delivered during training. Only two Sroups of four

trainees in Study l, and two groups of six in Study 2 experienced the complete

toilet training programme together with either contingent or non-contingent

consequences, and these were therefore the only SrouPS which could be

used in the comparison of the Azrin and Foxx and the chaining Programmes.

Because of the changes in referral patterns during this project there

were also subject differences which had to be accounted for in the comparison

of the two programmes. For instance, the children who were trained during

the two studies were not drawn from exactty the same population. In St:ldy

t, all children lived in the institution. Flowever, that study, together with

the wcrk of the lntensive Training Unrt and the extensive stafl trairting

programmes which it initiated, had helped reduce the number of inslitution

children for whom intensive toilet training was aPpropriate. Furthermore,

the Unit's success had led to a widening of its clientele to include children

from outside the institution. Therefore both institution and home children

were involved in StudY 2.

In each study, SrouPS were apProximately matched on three variables

whiclr had shown scme relationship with the likelihoud of becoming toilet

trainecl (see chapters 5 and 7). These were age, general intelligence as

indicated by the Social Quotient on the Vineland Social Maturity Scale (Doll,

1936), and pre-training toileting skill as indicated by scores on the Balthazar

day time toileting scale (Balthazar, l97Il. However, the referral groups

from which trainees were drawn were too small to allow either complete

matching on these variables within each studyr or aPproximate matching

across the two studies.
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The mean values of these variables for the compared groups from the

two studies are shown in Table 8.2. Differences between the means withirr

each study had been mininized by approximate matching. Differences

between the two programmes were evident and were examirred using the

t test. There were no sI cant differences in age or Balthazar toileting

score, but the Social Quotient was significantly (and considerably) higher

in the chaining Programme (Table 8.2). Some control on the possible

influence of these variables was made during the comparison of the two

programnres by including them as co-variates.

TABLE 8 .2. Mean age, Social Quotient on the Vineland Social Malurity
Scale and scores.on the Balthazar day time toileting scale
before training for the contingency and non-contingency
groups in the two toilet training prograrnmes.

Note: The t-test was used to test the difference of
total means between progranmes. The results
v/ere as follows:
Mean age: t=I.30, df=l8, N.S.
Mean SQ¿, t=2.59¡ df=18, p<.05
Mean Balthazar Score: t=1.12, df=18, N.S

PROGRAMME GROUP MEAN

AGE

MEAN

SQ

MEAN

BALTHAZAR
SCORE

Azrj--n & Fcxx
progranìme

Contingent
consequences
, (n=4 )

Non-contingent
consequences

(n=4 )

Both groups

L2.68

l_3. 28

12.97

14 .63

I3.s5

14.09

2I.50

19.00

20.2s

Chaining
programme

Contingent
consequences

(n=6 )

Non-contingent
consequences

(n=6 )

Both groups

10.07

l-O.26

10.17

29.58 27 .50

26.05 25.00

27 .82 26.2s
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The effects of the two toilet training Programmes on all aspects of

the toileting sequence could not be assessed. This was because the

importance of monitoring each component skill only emerged gradually during

this research programme. The frequency of accidents has generally been

the major, if not the only measure reported in the toilet training literature

and accident rate was therefore the measure chosen for the pilot study'

However, observation during that study suggested that the frequency of

accidents may not always reflect self-toiletirrg skilt. As a result it was

decided to use a standardized measure of toileting in Study l, based on

ratings of a number of toileting comPonents rather than only one comPonent

such as accident rate. The Balthazar toileting scale was selected for this

purpose. At the same tinte several discrete toileting behaviours were

recorded, either throughout training or at the end of training, in order to

assess their ability to reflect changes in self-toileting skills.

Although ratings on the Balthazar toileting scale after training showed

general improvement for all groups irrespective of the experimental variations

in training procedurèsr some of the discrete measures did react differently

to variations in the training procedures. In addition, a more detailed

examination of the training records indicated that there were marked

individual variations in performance of some of the component skills, some

of which were not mastered even by children who achieved the training

criterion. For instance, accident rate for some children increased rather

than decreased, self-toileting often occurred without any accomPanylng

voiding in the toilet, and a number of children dicl not master toilet flushing

which was the final response in the toileting sequence as taught by the

Azrin and Foxx procedures. These variations were not revealed either

by the Balthazar ratings or by the fact of attainirrg the training criterion'
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Study I led to the conclusion that reliable toilet training required

separate procedures to teach each component of the sequence as well as

to strengthen the seguence as a whole, and that their effectiveness could

only be assessed by quantifying each of the coffrponent skills. Consequently,

a new set of training procedures, designed for this purposer was used in

Study 2, together with a set of ten measures to assess the performance

of each component, as well as overall toileting. Tk¡ree of the measures

used in Study 2 were also recorded during Study I and these formed the

basis for the comparison of the two Programmes, alttrough that comparison

was necessarily incomplete. Improvement on the Balthazar toileting scale

some time after training had been completed was also examined.

The three measures consisted of improvement in the percentage of

voidings which were accidents, the percentage of toiletings which resulted

in toilet voiding, and the percentage of toilet voidings which were self-

initiated. Since these measures were not initially planned as dependent

variables irr Study l, no baseline was taken. Therefore, in order to assess

differences in irnprovement resulting from ttte two programmesr changes

in performance during training were calculated by taking tl're difference

between tt-ie average daily scores during the first and the last three days

of training. Use of tl-re first three days of training as a control period

is not ideal, since trairring procedures during tl-.e early part of training were

marf<edly different in the two programmes; the first three training days

do not, then, provide a rrstandard baseline". This was especially so since

the group means on the rrpercent accidentsrr measure in the two Programmes

(Table 8.3) differed significantly, as shown by analysis of variance (F = I0.75'

df = 1, 17, p <.01). As an additional precaution, therefore, the contribution

of the ilstart of trainingil measure to any differences in improvement was
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examined by including the relevant measure as a co-Variate in each

comParison.

TABLE 8.3. Mean scores during the first three days of training
on three measures of toileting performance for groups
receiving contingent and non-contingent consequences
in the two toilet training prograrnmes.

8.3.1. Results

With these constraints in mind, there is nevertheless some indication

that the chaining programme used in Study 2 was more successful than the

Azrin and Foxx programme followed in Study l. The mean intprovement

scores in each study on ttre tkrree measures are shown in Table 8.4. The

two groups available for conrparison in eaclr programme received either

contingent or non-contingent consequences. Two-way analysis of variance

was used to test for contingency and programme effects. The analysis

was initially carried out with age, Social Quotient and Baltlrazar day time

PROGRAMME GROUP PERCENT
ACCIDENTS

/TOTAL
VOIDINGS

PERCENT TOILET
vorDrNGS/TOTAL

TOILETINGS

PERCENT
SELF-INITIATED

TOILETINGS
/TOTAL TOILET

USES

25.25

16 .50

20.88

Azri-n &

Foxx
programme

Contingent
consequences

(n=4 )

Non-contingent
consequences

(n=4 )

Both groups

I9.50

24.50

22.O0

95.50

86.50

9r.00

Chaining
progranme

Con tingent
consequences

(n=6 )

Non-contingent
consequences

(n=6 )

Both groups

59.r7

58 .67

58.92

76.r7

74.50

75.33

7.83

L6.L7

12.00



334.

TABLE 8 .4. Mean ímprovement scores'at the end of training
on three measures of toileting performance for
groups receiving contingent and non-contingent
conseguences in the two toilet training programmes.

a Differences were calculated in the directíon such that
all positive values indícate improvement.

Note: Because the groups trained wíth the Lwo programmes were
not matched, Lhe improvement scores cannot be interpreted
withouÈ allowing for the beginning of training scores
(see Tables 8.5, and 8.6).

toileting score as co-variates, to control for any influence which these

variables may have had on improvement during training, as described earlier.

In the event; th.e influence of these variables was not significantr and the

analysis of variance results are therefore reported without these co-variates.

When the beginning of training performance for each measure was

included as a co-variate, two significant relationships were found. On the

measure of accidents as a percentage of all voidings, performance at the

beginning of training had a significant influence on the amount of inrprovement

PROGRAMME GROUP PERCENT

ACCIDENTS

/TOTAL _

VOIDINGSd

PERCENT TOILET
VOIDINGS/TOTAL
TOILETINGSA

PERCENT

SELF.INITIATED
TOILETINGS/TOTAL
TOILET USES.I

Azrín
& Foxx
prograÍìme

Contingent
conseguences

(n=4 )

Non-contingent
conseguences

(n=4 )

Both groups

4.25

3.2s

0.50

4 .00

3.25

3 .63

44.25

LL.7 5

28.00

Chaining
progranme

Contingent
consequences

(n=6 )

Non-contingent
consequences

(n=6 )

Both groups

36 .00

43.83

39.92

20.78

22.60

2I.69

61. 33

64.00

62.67
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during training (standardized Beta = .96r, Those with a higher accident

rate at the beginning of training showed the greatest reduction of accidents.

On the measure of toilet voidings as a percentage of all toiletings, performance

at the beginning of training was also significantly related to the amount of

improvement during training (standardized Beta = - .88). Those who voided

least often when ttrey went to the toilet at the beginning of training showed

the greatest improvement. The analysis of variance results for these two

measures are therefore shown with these co-variates (see Appendices 8.1

and 8.2). No significant relationship'was found between beginning of training

performance and the amount of improvement on the third measurer percentage

of toiletings which were self-initiated (standardized Beta = - .19). Even so,

the relationship was in the same direction; that is, those who rarely self-

initiated at the beginning of training improved most on this nleasure. The

analysis of variance results for this measure are shown without the co-variate

(see Appendix 8.3).

There were no significant programme effects for the accident measure

(Appendix 8.1). Mosi of the variance in improvement was contributed by

differences during the first three training days. The difference in Sroup

means when adjr.rstments were made for the co-variate can be seen in Table

8.5. However, there were significant programme effects on i.'nprcvement

for the other two measures. The percentage of toiletings which resulted

in toilet voiding improved significantly more during the chaining Programme

even though the beginning of training scores contributed significantly to

the overall variance (Appendix 8.2). This could be seen quite clearly when

the means were adjusted for the co-variate (Table 8.6). The percentage

of toilet voidings which were self-initiated also increased more during the

chaining programme with no significant effect of the start of training scores

(Appendix 8.3), There were no significant effects of contingency on any

of the three measures.
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TÀBLE 8.5.

(a)

EffecEs wlth and wlLhout covarlabc adJuotmcnt:
varlable is percctrt accl'de'nLô/L()tul voldlng¡'

Main effects for ImProvemcn
covariate "Percent accidctrt
beginning of training".

(i) Prograrùne effecl

(ii) Contingency effect

TABLE 8.6.

t wlthout arlJuuLlng for tha
s/toLal voldllrr1u at thrr

Mcan f()r Àzrln and
lroxx Prog r anme

- 0.50

Mean for contlngent
cond I t lon

r9.90

Maan for clralnlng
pr()9 r afulla

39.92

Mcan for non-
conEl,ngcnt
cond I t lon

27 .60

tt Th""" main effects vJere not significant for
Ehis variable.

Effects with and vrithout covariate adJustment:
variable is percenE tollet voidings,/total
toiletings.

MaineffeclsforimprovemenlscorcsafheradJuaElngfortha
covarlate "percenÈ accidents/loEaJ' voldlngo at Ehc beginnlng(b)

Mean for contingent
condltion

20.64

(i) Prograrìme effecEa

a
(ii) contingency effect 26.86

18 .67

Mean for chaining
pr09 rafnme

2't .L3

Mean for non-

Mean for Àzrln and
Foxx prograflule

contingent
cond ítion

of training".

Main effects for improvement scores without adjusting for
it¡e covari¿ite'percent toilet voidings/total toiletings
at the b€ginning of training"'

(a)

t9.35

(i) PrograrTÌne effect

16.78(1i) ConÈIngency effect

2t.69

flean for Azrin and
Foxx Prograrnne

- 3.63

Mean for contingent
cond i t ion

Mean for chaining
Pr09 r a¡nne

Mean for non-
contingenL
cond i t lon

(b) Mair¡ effects for inprovement.6core6.after adjustlnq
coúariate "percent loilec voidings,/total tolleÈings
the beginnlng of trainlng" '

Mean for Azrln and

L2.71

I 4.12(i) Programe effect

(ii) ContingencY effect 1.0.37

Foxx Programme

Mean for contlngent
cond I E ion

Mean for chainlng
prog rafnme

16. s4

Mean fo non-
contlngent
cond i t ion

for the
at

* ,hi" maln effect was significanÈ (see ÀpPendix 8'2)'



337,

Thus, the two programmes dici not appear to differ in how well they

taught the skill of holding back involuntary voiding in the presence of bladder

or bowel tension. However, acquisition of the ability to start voiding when

on the toilet was better with the chaining programme. This finding was

supported by observations during the whole training Programme. There

were far fewer instances of toileting without voiding during the chaining

programme, and these occurred only during the early part of training. During

the Azrin and Foxx programme there were many such instances throughout

training. Children were also better..at performing the entire sequence by

the end of trairring with the chaining programme. Not only was the mean

improvement greater by thê end of this programme, but all children were

toileting themselves most of the time, whereas half the children rarely or

never toileted themselves by the end of the Azrin and Foxx programme.

Furthermore, there were no instances of cliildren conft¡sing the order

of responses in the toileting sequence at any time during training with tlre

chaining procedures, whereas several who were trained u,ith the Azrin and

Foxx procedures had difficulty with sequencing and still occasionally

misplaced responses in the sequence after they had begun to toilet them-

selves regularly. In addition, only one child in the chaining prograrnrre

failed to maintain reliable self-toileting during training once she had begun

the self-toileting phase. As a result, she was returned to an earlier phase

until self-toileting returned to its former high rate. In contrast, all but

two of the eight children in the Azrin and Foxx programme returned to

the bladder training phase several times because self-toileting was

established but not nraintained.

Irrrprovement at follow-up was also tested. Follow-up assessments

on the Balthazar day time toileting scale were made 7 to 14 months after
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training, and these were compared with the pre-training assessments in both

studies. Mean improvement for the four comparison grouPs are shown in

Table 8.2. There was no significant relationship between performance before

training and improvement at follow-up. The mean improvement was slightly

greater for the chaining programme, but there were no significant programme

or contingency effects revealed by anatysis of variance. Thus, although

the entire self-toileting sequence was more readily acquired with the chaining

programme than with the Azrin and Foxx Programme, this difference was

not statistically significant after the.children had sPent some months in

the non-training environment.

TABLE 8.7 . Mean improvement scores at follow-up on the
Balthazar day time toileting scale for groups

receivíng contingent and non-contingent
consequences in the two toilet training progranmes'

u Diff.r.nces were calculated in the direction such that aII
positive values indicate improvement '

a
IMPROVEMENTMEAIJ

BOTH GROUPSNON-CONTINGENT GROUPCONTINGENT GROUP

PROGRAMME

4.75

13.s7

9.25

8.33

0.25

18.80

Azrin & Foxx
progranìme

(n=4 )

Chaining
programme

(n=6 )
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8.4. DISCI.JSSION

Conclusions abcut the relative merits of the two toilet training

programmes on the basis of these results can only be tentative. The most

telling evidence for the greater effectiveness of the chaining programme

lies in the greater intprovement in self-toileting which it produced. This

was the prinrary target of training in both programmes.

A self-initiation was recorded when the urge to void was recognized

and the child carried out ttre entire toileting sequence successfully and in

the correct order without any assistance. Toileting was not recorded as

a self-initiation when the urge to voici was not recognised in time and an

accident occurred, when the child did not void in the toilet, or when some

help was needed with some part of the sequence. The daily frequency of

self-initiations was then converted to a percentage of daily toilet voidings

to provide a picture of selt-toileting which was not contaminated by how

skilled the children were at preventing involuntary voiding.

It was important to separate this latter response from the self-toileting

measure because it àppears to involve a set of skills which not only differ

in nature from those involved in the rest of the sequence, but are also n¡ore

difficult to learn. Numbers of non-intellectually handicapped children toilet

themselves competently but still have bladder or bowel accidents during the

day (Bellman, 1966; Blomfield & Douglas, 1956i Hallgren, l95G¡ Lapouse

& Monk, L964)^ In addition, two reports of toilet training with intellectually

handicapped children found that, while toileting improved, there was little

or no reduction in accidents (Hundziak, Maurer & Watson, lg7I; Watson,

1968). Although the training procedures in these cases were not directed

a.t establishing the entire toileting chain, a similar result occurred in Study I

when training was directed at the entire chain. There was no evidence
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that the accident procedures in the chaining programme would be any more

effective than those in the Azrin and Foxx programme. It was therefore

decided to assess performance of the rest of the chain separately, in order

to discover how well the responses were sequenced, irreópective of possible

difficulties in preventing involuntary voiding.

It does appear that the chaining programme taught the defined self-

toileting skills more effectively than the Azrin and Foxx programme. Its

greater success may have resulted from both the attention paid to building

the responses into tlre sequence one..at a time and the overlearning which

occurred during each training phase. Certainly there was no sign of the

misordering of responses which was observed during the Azrin and Foxx

programme. Furthermore, all but one child in the chaining programme were

toileting themselves most of the time by the end of practice, in contrast

to only four of the eight children in the Azrin and Foxx programme.

The ability to initiate voiciing once on the toilet also improu"å ro."
during the chaining programme. However, some of the apparent differences

between programmeb may have been due to procedural artifacts. Children

in the Azrin and Foxx programrne voided more often at the beginning of

training when they were toileted. This was because voiding frequency in

general was increased by the extra drinks and the half-hourly toileting trials,

thus ensuring that many voidings were caught in the toilel In contrast,

no extra drinks were given arrd toileting occurred only a few times a day

during the first two phases of the chaining programme, thus making it less

likely that toileting and a full bladder or bowel would coincide.

Nevertheless, there was room for improvement on this measure in all

four comparison groups. However, even rvhen the variance contributed

by the beginning of training measure on this variable was controlled, the
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mean percentage of toiletings which resulted in voiding had actually decreased

by the end of the Azrin and Foxx programme. Some of this deterioration

occurred in children who were still being assisted with toileting, but

inspection of individual records indicated that voiding was also absent during

many self-initiations. In fact, the only children who voided during all

toiletings at the end of training were those who also did so at the beginning

of training. During the chaining programme, there were few instances of

toileting without voiding after the first few days of training. All children

voided during every toileting by the end of training, except on the rare

occasion when a full accident occurred, after which they were unable to

produce any more in the toilet.

These results can be explained by tl're different arrangement of toileting

trials in the two programmes. During the Azrin and Foxx programme, toileting

trails occurred whether or not the bladder or bowel had reached full capacity,

whereas the chaining procedures ensured that they only occurred when full

capacity was reached. This mazinrized the likelihood that voiding cc.uld

occur during toileting so that not only were the required muscle skills

practised on almost every trial, but bladder or bowel tension became established

as the necessary signal for toileting to be performed.

While the muscle control required to voluntarily turn on voiding

approached conrplete mastery when the chaining programme was used, the

muscle control. to prevent accidents was not mastered rvith either programme.

Inspection of the group means in Table 8.4 suggests that there was a greater

reduction in accidents during the chaining programme. However, differences

in improvement between the two programmes on this accident measure were

not significant when performance at the beginning of training was included

as a co-variate in the analysis.
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Devising effective training procedures for this skill poses particular

difficulties because neither the discriminative stimuli of bladder and bowel

tension nor the muscle action required to hold back voiding can be observed

or directly manipulated. Neither is there any product to indicate when

success is achieved as there is in voidirrg. Observation during training suggests

two solutions which may improve acquisitic¡n of this skill, as follows.

Although no baseline measure of accidents was available in Study I,

a baseline was taken in Study 2. The percentage of voidings whrch were

accicients at the end of training was.compared with the baseline percentage.

This contparison showed that accidents were reduced for all but one child,

and this improvement was significant for all groups. It is therefore possible

that longer training would enable this skill to be mastered. The inhibition

of accicients was the one cornponent of toileting which was not added at

the correct place in the sequence and was not taught separately until it

reached a predetermined criterion. Training which continues until several

accident-free days occur after self-toileting has been well established might

enable trainees to concentrate on and master the skills required.

It rrray also be possible to provicie more direct training procedures.

The major difficulty in the training of this skill arises because there is no

way of telling when perineal tensing should occur in order to Prevent

involuntary voiding. The pants alarm sounded after involr.lntary voiding

had begun so .that there was no opportunity to apply procedures to induce

and strengthen the response of perineal tensing before the onset of voiding.

However, it may be possible to detect impending voiding before it occurs.

The levator ani muscles in the perineal region are in a constant state of

tonus, and the action currents only fall to zero just prior to and during

the act of urination or defecation (Vincent, 1964¡ Yeates, 1973'). The
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changes in action potential can be monitored using an electromyograph.

Continuous recording on such an instrument may allow detection of impending

voiding before it begins instead of after its onset, so that the procedures

directed at training perineal tensing could be applied at the appropriate

time. With a procedure of this kind, learning may take less tinle ar¡d be

more certain. However, the recording instrument would need to be portable

so that free movement during toileting was not impeded.

There was general improvement in toileting ability at follow-up, as

measured by the Balthazar day time..toileting scale, with no significant

difference between the two prograrnmes. These improvement scores cannot

be taken as a firm indication of the relative effects of the two programmes

on performance after training, because other factors intervened between

the end of training and the follow-up assessment. Not only were the

maintenance procedures after training different in the two studies, but the

influence of constraints and contingencies in the natural environment could

not be controlled. These factors probably outweighed any differences in

performance after training which may have resulted from the different

training procedures. It is possible that, once toileting skills have been

established, the factors which maintain performance have little to do,with

the initial training procedures, unless additional procedures are built into

training to specifically enhance maintenance (Baer & Stokes, L977; Stokes

ðr Baer, L977.)? Neither the Azrin and Foxx nor the chaining prograrnme

contained such enhancing procedures, although a maintenance programme

was provided after training.

Uncontrolled factors may also have effected improvement during training.

One such factor was suggested by the case studies of the two children who

became self-toileting during baseline. An adequate baseline was not taken
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in Study l, since it was assumed on the basis of other studies that children

who were not self-toileting in their natural environments did not Possess

all the required skills. It is therefore possible that the performance of

at least some children in Study I resulted fronr withdrawal of the natural

contingencies rather than from the training procedures.

Although this comparison only allows tentative conclusions about the

relative efficacy of the two programmes, it does pinpoint many of the factors

which need to be controlled when training procedures are being compared

either with each other or with contrql conditions. A more precise comparison

of the two programmes reported here would require a separate stud¡r i¡

which the two programrnes were run in a standard training environment with

measures of all toileting responses recorded throughout a controlled baseline

and training.

Í
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CHAPTER 9.

GENERAL DISCUSSION

This chapter summarizes and discusses the findings from the investi-

gations reported in Chapters 2, 5, 6, 7 and 8, concerning .incontinence and

toileting in retarded persons. Issues arising from the results of these studies

are related to the acquisition of complex human skills in general, and to

the design of training programmes to teach skilled performance.

The details of treatment methods used to bring about continence in

persons who have not developed adequate bladder and bowel control derive

from theories concerning the causes of incontinence. Operant learning

theory has had a considerable influerìce on the treatment methods used with

both non-handicapped chiidren and retarded persons over the past two

decades. Accorcling to this approach, most children and retarded persons

who fail to become continent Co so because of faulty learning, and the most

appropriate treatment is tl¡erefore to teach toileting skills.

The survey of retarded residents at Strathmont Centre partially

supported this view.., lVlore than half of the 611 persons surveyed were

found to be incontinent to some extent. The prevalence of incontinence

decreased with age and increased with level of retardation. These findings

are in l<eeping with the results of similar surveys of retarded persons in

other countries, and support the notion that learning is involved in the

develooment of continence.

On the oihe, hand, the survey also suggested that faulty learning does

not provide a sufficient explanation for incontinence. Thus, medical

assessments of residents under 2l years of age indicated that more than

half of those who were incontinent also suffered from organic conditions

considered likely to interfere with the achievernent of con'tinence and tlre

prevalence of incor¡tinence in this group did nct decroas: wii;h age. Nìoreover,

II
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incontinence associated with organic conditions was found to be

concentrated among the severely and profoundly retarded residents.

Such findings highlight the need for assessment methods which can

identify organic pathology as well as skill deficits, and the development of

treatment nrethods directed at overcoming both. Future research into

improving the effectiveness of treatment for incontinence among a wide

range of retarded persons needs to take these findings into accounl

When incontinence exists with no evidence of organic involvement,

learning or maturation explanations appear to be the most reasonable,

especially in view of the increase in continence with age. The development

of toilet training proceclures would seem to be the most promising approach

to the treatment of inêontinence.of this kind, and this was the focus of the

research reported in this thesis.

The learning explanation is partially supported by evidence that

incontinence can be reduced by toilet training. Evidence of this kind has

been reported for both non-handicapped children and retarded persons, and

was reviewed in Chapter 3. The three toilet training studies reported

here add further support in relation to retarded persons. However, this

support was qualified by the minimal improvement observed in some .tra.inees,

especially during the pilot study. The failure of these subjects to improve

may be attributed either to a cause unrelated to a learning problem or,

alternatively, t9 inadequate training procedures.

An analysis of individual perlormance in the pilot study, both during

training and some time after training l'¡ad ceased, indicated that inadequate

procedures were probably at least partly involved. These procedures were

derived from Azrin and Foxx (Azrin & Foxx, t97I; Foxx & Azrinn I973bl,

but the study did not permit a clear analysis of which variables were

¡'

¡

I'

t
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responsible for success and which were irrelevant or possibly even interfering

with progess. The two experimental studies, referred to as Studies I and 2

and described in ChaPters 61 7 and 8, therefore examined the effects of

a number of variables on improvement in toile'ting during and after training.

These variables were of two types, being either subject characteristics

previously shown to be related to improvement in toileting or training

strategies cclmmonly used in toilet training programmes'

The subject characteristics considered were initial toileting ability

before training, age, general intelligênce, as measured by the Vineland Social

Maturity Scale (Doll, 1936) and length of residence in an institution. The

last three of these variables were found to be unrelated to improvement

when intensive toilet training was provided, and the inrportance of initial

toileting ability, suggested by the results from Study l, was not confirmed

when the training procedures were modified in siudy 2. This findinS suSSests

that these variables only predict improvement in toileting skills under

conditions of standard institutional care.

It was suggested in Chapter 6 that the restricted age range of subjects

and the restricted training time in Study I may have preven'ted the relationship

of irnprovement wi'th age and general intelligence from appearing (Smith &

Smith, Ig77). However, in view of the failure to find a relationship with

irritial toileting ability in Study 2, when improved training procedures were

used, it is posòible that many individual differences among subjects became

less important as the effectiveness of training procedures is increased (Bloom,

re7 6).

'Ihe training strategies examined in Study I consisted of contingent

reward and punishment for appropriate and inappropriate voiding, guidance

for the self-management tasks that were not involved directly in bladder or



348.

bowel control, and contingent alarms as aids in response detection and

reinforcer delivery. The majority of trainees improved in at least some

aspects of toileting, irrespective of the training strategies used. lvloreover,

the three experimental strategies together appeared to result in shorter

training times, although this findirìg must be tr:cated with caution because

of the small number of 'sub;ects i¡-¡ this conditir:n.

Each of the three training strategies conferred some advantage during

training when compared with control conditions. Guidance appeared to enhance

performance of the self-management tasks at the end of training, although

this effect rnust also be treated with caution because no assessment was

made of the performance of these tasks at the beginning of training.

Guidance, togethrer with contingent alarms, also enhanced the speed rvith

which the first four toileting tasks (toilet approach, pulling pants down,

sitting on the toilet, and bringing abcut voiding) were performed. Speed

of performance on the first four tasks was also improved when consequences

were made contingent on voiciing. Thus, the results from Study I indicated

that contingency had'a significant influence on perform¿ìnce speed, but did

not appear to be inrportant in reducing accidents, increasing toilet voidings,

or bringing about self-initiated toileting.

Tlrree questions were raised by these findings.

l. Would contingency have clearer effects when it was considered in

relation tq positive reinforcement alone, while all other aspects of

trainirrg remained unchanged.

2. Would contingency effects be displayed more clearly when the

structure of the training programme was more firrnly based on the

operant principles of chaining and stinrulus control, and provided

opportunities for overlearning,?
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3, Alternatively, does reinforcement, whether contingent or non-contingent,

have little part to play during the acquisition of toileting skills when

an intensive, structured programrne of training is provided?

Study 2 examined these questions, finding that neither contingent nor non-

contingent reinforcement increased the effectiveness of training.

Before discussing possible explanations for the ineffectiveness of

rrreinforcementl conditions, the issue of reinfc¡rcer selection needs to be

clarified. In both Study I and Study 2 the rewards used during toilet

training were selected on the basis of both their effectiveness in previous

research and their 'rdemonstratedrr effectiveness for the subjects in question

in strengthening sintple motor responses. In some cases this method established

only one effective reinforcer, and in others several stimuli were found to

be reinforcing. Rewards includecj various foods ano objects such as pieces

of string or paper, toys, a music box or being picked up and whizzed around.

During toilet training, one of the reinforcers selected for the particular

child was delivered in the reinfc¡rcement conditions, along with praise and

physical affection.

Rei¡rforcers such as these have previously been shown to be effective

in strengthening a range of behaviour in retarded persons (Siegel, 1968;

Spractlin & Girardeau, 1966). Irr addition, a number of authors have compared

reinforcement withr no reinforcement and have found that botlr food and toys

strengthened toileting behaviour (Ando, 1977; Brown & Brown, 1974i Hundziak,

Maurer & Watson, I97l; Passman, 1975; Tomlinson, 1970).

The failure to find clear reinforcement or contingency effects in Study

I and Study 2 may be interpreted in several ways. It has been argued that

the success of reinforcement in many training programmes for retarded persons

was due to the increased attention which trainees receive rather than to
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cielivery of the reinforcement itself (J.M. Gardner, 1969; Gunzberg, I974\.

Blackwood (L963) certainly believed that increased attention to trainees

was a major factor in the improved toileting of both reinforced and non-

reinforced subjects in his study. However, it is not clear how increased

attention might function as a facilitator for the learning of specific responses

by retarded persons. It is possible that trainers in a naturalistic setting

acquire discriminative stimulus properties because they meet many of the

needs of their trainees (Spradlin, Fixsen & Girardeau, 1969); that is, their

presence or close attention to the trainee comes to signal that reinforcement

is likely to follow. Furthermore, the mere presence of the trainer may

become reinforcing, because it has been associated frequently with the

natural delivery of reinforcements such as food, drink and physical affection

In training programmes such as those used in the studies reported here,

the exact response which is required is made very clear through the use of

prompts and guidance, thus providing information which programmed

contingent reinforcement would otherwise offer (Estes, l97l). In these

circumstances, the discriminative stimulus and reinlorcing properties of the

trainer might operate quite powerfully to both cue and motivate the trainee

so that extrinsic reinforcement may eidd very little to the reinforcement

already provided by the trainerrs Presence. Suclr a development would

account" for the success of trainees in the so-called no reinforcement condition

in Study 2.

It would be difficult to test this hypothesis in relation to toilet training,

although some evidence supporting it exists in relation to responses less complex

ttian those involved here. For example, Redd (1969) demonstrated that an

adult's presence had a facilitatory effect on the play behaviour of retarded

children. The adult in that study sometimes rewarded the children contingently
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and sometimes non-contingently, so that this situation was somewhat analogous

to the interactions between trainer and trainee during non-training periods in

Study I and 2. Non-contingent reward produced no change in behaviour in

Redd's study until the adult withheld reward, but at that þoint the children

began playing in the manner required for reinforcement.

The abc've interpretation raises the possibility that reinforcement and

its contingency had some effect on acquisition during Study 2, but tl¡at the

programmed extrinsic reinforcement was of little benefit. This interpretation

has practical implications for the trai¡ing of contplex skills. The emphasis

commonly placed on extrinsic contingent reward may be unnecessaryr at least

for the trainee. However, it may be important that the trainer have close

and rewarding contact with the trainee f<¡r some time before attempting

training.

Reinforcement was only one of a nurnber of principles employed in the

two toilet training programmes. In fact, it was suggested in Cl'rapter 7 that

principles other than reinforcement were the essential factors controlling

acquisition during the chaining Programme. Those factors included the

principles used to induce correct responses, the presentation of tasks to

be learned in an orderly sequence of steps, and overlearning through the

repeated practice of responses after they had been acquired.

One view of the way in which reinforcement operates in the learning

situation emphasizes its incentive function. For example, Siegel (1968) has

argued that the presentation of reward following emission of the required

response induces the subject to try that response again in a similar situation.

According tc¡ this view, anticipation of the reward acts to facilitate overt

emission of the response rather than to facilitate learning. What is learned

is a particular set of S-R or S-S associations through repetition (Estes, 1969),
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Irr the chaining programrìe used in Study 2, prompts and guidance ensured

that the correct self-management responses were emitted when they were

required, while toilet voiding was Senerally ensured by running toileting

trials only when the bladder or bowel was full. These procedures would

therefore have acted to inrluce respoilses, thus making this function of

reinlorcement redundant.

Reinforcement has also been seen by a number of theorists as having

a feedback function (Atkinson & Wickens, l97l; Bloomfield, 1972; Estes,

l97I). According to this view, when. reinforcement is contingent on one

response and not on others, its occurrence informs the subject that the response

emitted was correct and its non-occurrence that the response was incorrect.

This function of reinforcement may also have been redundant in the chaining

programme, since feedback in the form of guidance was provided for the

self-management tasks, and the alarms filled a similar role in relation to

the bladder and bowel control skills. Moreover, information about the correct

ordering of tasks was provided by the step-by-step chaining Process.

The above discussion suggests that a number of factors are responsible

for success in toilet-training. Smith (1979) was of the opinion that the major

factor is the provision of a structured framew.,rk rather than the particular

strategies used within that frameworl<. The research reported here suSgests

tlrat, although contingent extrinsic reinforcement rnay not be an essential

component of successful programmes, other strategies may be important.

Ttris was indicated by the greater success of the chaining programme when

compared with the Azrin and Foxx programme.

The comparison of the two programmes was made in terms of improvement

on three response measures, namely, the percentage of voidings which were

accidents, the percentage of toiletings which resulted in voiding, and the
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percentage of toiletings which were self-initiated. Greater improvement

on all three measures was found with the chaining Programme, although the

difference was not significant for the accident measure.

The research reported here did not examine the particular aspects wlrich

were responsible for the increased effectiveness of the chaining programme.

l-lowever, certain inferences can be drawn. Thus, building each response

into the toileting sequence one at a tinre and ensuring that overlearning

occurred for each skill as it was acquired, as well as for the entire

sequence, seemed to account for some of the advantages of the chaining

programme. This was indicated by the absence of the incorrect ordering

of responses found during training rvith the Azrin and Foxx Programme.

Irr addition, conducting toileting trials only when involuntary voiciing had

begun probably ensured that bladder and bowel tension became the signal

for toileting and that the muscle action required to bring about voiding was

acquired. The success of this procedure was evidenced by the fact that

nearly all toiletings during Study 2 resulted in voiding, whereas with the

Azrin end Foxx proceclures a high frequency of unsuccessful toiletings were

encountered throughout training.

Other advantages of the chaining programme may be revealed by future

comparisons of the two programmes in which changes in each component

skill are measured. Further research is also needed to improve the procedures

directed at the muscle action required to inhibit involuntary voiding, this

being the skill which showed the least improvement during training with the

chaining programme.

Toileting is only one of a number of complex motor skills which humans

commonly use in their everyday life and ',vhich retarded persons often have

difficulty learning. Little attention has been devoted to the factors which
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are involved in the development of skill and the control of movement arnong

handicapped persons. ivroreover, much of the experimentar psychology of
skill is concerned with the perforrnance of non-handicapped persons who

are already highly skilled (Connolly, lg| j). Retarded persons frequently
lack the sub-skills which are necessary for the development of complex skills,
and they therefore require skills training which is diÍferent and more complex
than the procedures which are effective with non-handicapped persons. The
design of training procedures to facilitate the acquisition of coi::plex motor
skills would be considerably enhanced"by a theoretical and experimental

examination of the conditions necessary for all aspects of skill development.

some of the conditions which are known to facilitate skilled pcrformance

in non-handicapped persons appear arso to apply to the acquisition of serf-
toileting by retarded persons. Feedback, either as a sensory consequence

of motor action, or in the form of knowledge of results provided by the
trainer, appears to be a fundamental requirement (Deese & Hulse, 1967;

Fitts, 1964), Moreover, feedback often needs to be augmented so that its
discriminability is increased, especially during the early stages of rearning

when the sub-routines are being established (Connolly, 1975). This was

achieved in the two toilet training programmes ernployecl in the researcl.r

reported here by the guiclance procedure for the self-rnanagerìrent tasks and
by the alarms for voiding. Fitts (t964) cited several expcrin,ents which

showed that augrhentation of feedback usually results in reliable improvement

in both performance ancl learning rate. He also suggested that the best

results were achieved when discriminability involved more than one dimension.

An example of multi-climensional feeclback was provided in both toilet
training Programmes by the visual or auditory signal from the toilet alarm

which accompanied the internal sensations at the onset of toilet voiding.
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In future research it is possible that a similar augmentation of the results

of the muscle actioii which inhibits involuntary voiding could be used to

improve the acquisition of that skill. This might be achieved by the use

of a bio-feedback device to provide a visual or auditory display corresponding

to increased tension in the perineal muscles. Tangible or social rewards

could also provide the necessary additional feedback. However, the research

reported in this thesis suggests that feedback wlrich is nrore directly related

to the action being learned may be at least as effective, and may even over-

ride, the effects of reinforcement. If this is the case, designers of programrnes

for motor sl<ill training should be more concerned to bring the natural feedback

frorn motor responses into awareness than to find suitable extrinsic rewards.

Recognition of tl¡e relevant cues which precede each response is also

essential to the acquisition of motor sequences (Connollyr'19'/5). Recognition

may only occur if these cues are also augmen'ted. In the chaining programme

used in Strrdy 2, additional cues were provided by the alarms and prompts,

and training was also arranged so Lhat both the natural bladder anC bowel

cues and the pants älarm tone were always present just prior tc r;oilet

voiding. The establishment of stimulus control has been discussed frequently

in the applied psychology literature in relation to cue-reinforcer relationships

(Kiernan, 1974), but rarely in relation to ensuring rccognition of cues. This

is an aspect of training which requires further research.

When one. action is superimposed on another, s(¡ccessiul perfcrÌïance

may depend on both routines being highly overlearned (Fltts, 1964\. Super-

imposed actions occur in self-toileting as well as in other skills. For example,

the action rvhich inhibits involuntary voiding must be maintarned while the

first three toileting tasks are carried out. Overlearning is also a necessary

process in bringing about automatic performance, and should probably be
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programmed into any motor skill training. It has not been an important

feature pf training programmes for retarded persons. Its value may more

readily þe recognized as increasing attention is given to skill maintenance

and generalization after training (Stokes ót Baer, 1977),

The procedures wl¡ich facilitate skill maintenance and generalization

were not investigated in the research reported here. However, the degree

of generalization to the natural environment was assessed in all three toilet

training studies. The level of performance at the end of training was rarely

evident at follow-up, although toileting was significantly better at follow-up

than before training. This is a rather typical finding for studies of skill

training with retarded persons (Baer ðt Stokes, L977; J.M. Gardner, 1969).

Procedures to bring about the sátisfactory generalization of a number of

skills already exist (Stokes & Baer, 1977r. Similar procedures may also be

found to be effective in relation to toileting once adequate acquisition has

been achieved,

Another essential condition for successful performance of complex skills

is the possession Uy if,e individual of all the component sub-skills which go

to make up the complex skill Although this may seem to be an obvious

point, it has not generally been considered in relation to toileting. No

toileting study could be found which reported pre-training assessments of

all the component skills. In addition, most toilet training programmes, including

the complex programme designed by Azrin and Foxx (1973b) have not specifically

taught all of the skills inthe toileting chain (see Chapter 6). Ttrus, attention

to component skills assessment and training for the absent components would

seem to be essential for successful acquisition of ci,mplex motor skills.

There is a growing literature on the technology of complex programme

design and the implementation of such programmes (Kiernan, 1974, 1975r.
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Authors have generally emphasized goal setting, task analysis and sequential

teaching. Task breakdown and the orderirrg of sequencing has usually been

based on logical task analyses, analysed based on theoryr or both. Besides

being of practical value, training programmes also offer opportunities for

both theory development and testing outsicle the laboratory' (Kiernan, 1974).

The usefulness of programme evaluation in this regard is highlighted

by the results of the toilet training studies reported here. Furthermore,

failure to gain adequate control over the acquisition Processes involved in

the inhibition of voiding accidents qpens the way for fr-lrther theoretical

analysis of the factors controlling bladder and bowel function.

A methodological issue of considerable importance tp both research

and training emerged during thé research for this thesis. This issue related

to the selection of response measures. One of the most valuable and unique

contributions of behavioural science has been the quantification of behaviour

so that its variation under systematic investigation could be reflected with

reliability and sensitivity (Millenson, 1967). The study of behaviour which

could be quantified'in this way has led to the discovery of a range of well

defined factors which operate on behaviour in the laboratory. Similarly,

reliable and sensitive measures are necessary if we are to understand the

factors which operate on complex human behaviour. Vlithout such measures

there is no reliable way of discovering how procedures affect the behaviour

or even whelher there is a genuine effect. A full range of sensitive measures

is important whether analysis is for experimental or practical training purPoses.

For ethical reasons alone we should be able to show objectively whether the

behavioural changes attempted are actually achieved.

The toilet training programmes and studies reported in the literature

have been limited by the response measures used. A few have reported
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results in terms of only two or three specific measures (Brown & Brown,

1974; Connolly & McGoldrick, 1976; Hundziak È31.' L97I¡ Madsen, Hoffman,

Thomas, Koropsak & Madsen, I969i Wolf, Risley, Johnston, Harris ôt Allen,

Ig67i Waye & Melnyr, 1971). Only two studies have reported a wider range

of toileting measures (Mahoney, 1971; lVright, 1975). Accident rate has

generally been the sole measure used in most toilet training ventures. This

measure has proved to be misleading as an indicator of self-toileting

performance. For instance, several authors have reported improved toileting

witlr no accompanying decrease in accidents (Hundziak g]i!., 197 L¡ Watson,

1968), and a similar pattern of responding was observed during Study L

Two solutions to the measurement problem were tried during the research

reported here. The first solutióh was a composite measure which reflected

small changes in several of the skills involved in toileting. A measure of

this kind was provided by a standardized toileting scale based on ratings

of behaviour in the natural environment (Balthazar, I97l), and was used as

the main measure in Study 1. However, it did not reveal the differential

training strategy effêcts which became apparent when several individual

components of toileting were examined.

The second solution was to devise separate measures of each cotnponent

skilt. This was the measurement strategy used in Study 2. It enabled training

effectiveness to t¡e examined in some detail, and suggested directions for

future research by revealing several acquisition problems which were not

catered for in the two toilet training programmes. Moreover, the fact that

reinlorcement and its contingency were shown to have non-significant effects

on each and every component skill, as well as on an overall measure such

as training time, considerably increased the validity of these findings.
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Devising a relevant array of response measures is important, not only

in research, but also in relation to programme development in service

settings. The research reported here indicates that evidence for overall

improvement, or improvement in one aspect of a complex skill, may co-exist

with problems in performance and learning, and serious programme deficiencies.

Only experimental manipulation of single environmental conditions in relation

to each component will isolate more effective procedures. Clearly a measure

of each response in the chain is needed during this process. Even with an

apparently effective set of procedures, however, there will be considerable

variation in the way in which individuals respond during training. Some may

have difficulty acquiring one or more of the responses because of past learning

l-ristories, or exhibit other behaviour which interferes with performance, or

have some specific handicap in relation to certain responses. Continuous

measurement of each response should make such problems obvious at the

time they occur so that procedures can be altered to cope with them.

This thesis has shown that reinforcement principles are not the only,

or perhaps even the most important factors determining the acquisition úy

retarded persons of complex motor skills such as toileting. It has also

indicated that research into the learning processes involved in the acquisition

of cornplex motor skills and the factors which control them, is feasible in

an applied setting. A number of directions for future research have been

suggested, maDy of which may facilitate collaboration between basic and

applied research and theory development. Moreover, the increased effective-

ness of service delivery coming from such research, ancl the resulting benefits

for retarded persons, make the continuing investigation of training prograrnmes

a valuable enterprise.
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NAME:

Medical Assessment Form: Organic conditions likely
to interfere with the achievement of continence.

VILLA:

A

(Christian names)

MEDICAL OFFICER:

(Surname)

Question

Has poorly controlled epilepsy (more than 5

seizures per month during the last 3 months).

Has spinal cord problems and possible
associated neurogenic bladder.

Has chronic constipation or frequent diarrhoea.
Has coeliac disease.
Has a physical handicap which interferes
significantly with walking (cannot walk
across a room unsupported).

Has a physical handicap which interferes
significanÈly with hand use (both hands are
unable to grasp and let go voluntarily).
Has significant visual deficit (cannot see
enough to recognize a person).

Has significant hearing problems (cannot hear
normal speech).

Circle the appropriate anshter to the following guestions.
Note: If you circle YES for any one of these questions there

1s no need to complete the rest,of the assessment.

DATE:

YES

YES

YES

YES

YES

YES

YES

YES

Answer

I

2,

3

4

NO

NO

NO

NO

NO

NO

NO

NO

5

6

7

B

B If the answers to questions I-8 Part A are NO,complete the following
Lests.

I. Rectal examination.
Results:

2. Ward urinalysis (including specific gravity).
Results:

Micro-urine and culture.
Results:

4. Multi 12 (for check of urea and creatinine levels).
Results:

(Any other factors which nay make this subject unsuitable
for intensive Èoilet training).

3

COMMENTS:
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1. Does

2

3

4

5

6.

The najor guestions asked duríng the survey of
incontinence at Strath¡nont Centre.

ever urinate or defecate in the toilet?

7

I

If yes, estimate how often.
a) per day, or
b) per week, or
c) per fortnight.
Is _ ever wet or soiled during the day?

Is _ ever wet or soiled during the night?
If yes to 3 or 4, estimate how often.
a) per day, or
b) per week, or
c) per fortnight.
Under what circumstances is _ wet or dirty?
a) 'during epileptíc fit
b) could not get to the toilet (locked doors, no toíIets nearby,

other people prevented hin,/her from getting to the toitet)
c) only a damp patch or slight smear on the pants
d) temporary bowel or bladder infection resulting in inabilíty to

hold urine or faeces
e) other.
Does _ take him/her-self to the toilet?
If yes, estimate how often.
a) per day, or
b) per week, or
c) per forÈnight.
Does ever indicate that helshe needs to go to Èhe toilet?
If yes, estimate how often.
a) per day, or
b) per week, or
c) per fortnight.

9.

10.
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APPENDIX 5.3. Observation checklÍst used to record follow-up
observations for the pilot study of the Azrin and
Foxx toilet training procedures.

Resident's Name: VilIa:

Date:

A Hourly pants check

Record the following: W = wet or dirty
D = dry and clean
W* = unavoidable accident (e.g. toilets

inaccessible )

Note: Also record accidents as bl or W* if detected between
hourly checks.

B. Record of toi let behaviour

Tick appropriate boxes for each event. Note time of each toileting.

;
,l

ù-

I

I
t
't

I
I

!

I

I

Time 9am l0 am 1I am 12.00 rpm 2pm 3pm 4pm 5pm

Record

I. TOILUT APPROACH

Time
lvent with no direction
Fo}lowed other residents
Sent by staff
Taken by staff
Other (briefly explain)

2. PANTS DOWN

Completely by self
Not clear of toilet seat
Pulled down with help
Pulled to ankles
Taken right off
Not pulled down
Pulled down by staff
Other (briefly explain)

3. TOTLET SITTING

Sat by self
Sat in incorrect position
tlelp given
Sat on by staff
Other (briefly explain)
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APPENDIX 5 .3. Cont.

4. VOIDING IN TOILET

A1I went in toilet
Some on toíIet seat
MosÈ voided outside toilet
Did not void
Other briefly explain)

5. STOOD FROM TOILET

Had completed voiding
Stood while voiding
Stood with help
Lifted by staff
Stayed sitting for 20 nin.

, or more
Other (briefly explain)

6. PANTS UP

Compl-etely be self
Not pulled up to waist
Outer garments left behind
Pulled up with help
Pulled up by staff
Other (briefly explain)

1. TOILET FLUSHTNG

Pushed button by'self
Pushed button buÈ incomplete

fÌushing
Pushed butÈon with help
Button pushed by staff
Button not pushed
Other (briefly explain)

8. UNACCEPTABLE BEHAVIOUR

Put hand in toilet
Flapped lid or seat
Ilead in toilet
Iland in faeces or urine
Smeared faeces or urine
OLher (briefly explain)

COMMENTS



APPENDIX 5.1. Díagnosís, aetiology, additicnal problems and ongoing treatment for the thirty-two children who were subjects
in Study I.

GROUP

I

Hyperactive' behaviour problems'
frequent temper tantrums, self-abusíve,
some echolalic speech.

Passive, no speech, deteriorating.

Epileptic, hyperactive, temPer
tantrums, no speech.

Epileptic, mild general hypertonia'
hypertrophy óf the gums.

Squint, Iittle speechr unCorrtrolled
gait.

Mild spastic hemiplaegia, no speech.

Epileptic, no speech, extremelY
withdrawn.

Bilateral brain damage' epilePsY,
prolapsed bowet, unsteadY gait' no
speech.

ADDITIONAL PROBLEMSDIAGNOSIS & AETIOLOGY

Severe mental retardation due
to anoxia at birth e Prenatal
trauma.

Severe mental retardation due
to perinatal trauma.

Profound to severe mental
retardation of unknown aeÈiology.

Moderate mental retardation of
unknown aetiology.

Moderate mental retardation due
to brain damage as a result of
child abuse.

Severe mental retardation due
to San Fillipo Syndrome.

Severe mental retardation due to
either prenatal trauma or Post-
encephalitis brain darnage in
infancy. Ccrtical atroPhY.

Ir{oderate retardation due to
congenital left Hornerrs
Syndrome.

7

B

2

3

4

5

6

1

TRAINEE ONGOTNG TREATMENT

Spectacles, both legs in caliPers-

Carbamazepine, Lyndiol, Meronidarotre¡
caliper on one leg.
Phenytoin, BenzotroPine.

None

Phenytoin, Haloperidol.

None

Thioridazine, CarbamazePine.

Phenytoin, CarbamazePine.
Ditantin, Prinidone.

o\
oo

2
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Severe mental retardation due to
hydrocephalus and Post-
encephalitis brain damage in
adolescence.

Severe to moderate mental
retardation due to rubella in
pregnancy. Premature birth,
microcephaly.

Severe to moderate mental
retardation due to Prenatal
anoxia.

Severe mental retardation.
Downrs Syndrome.

Severe, frequent temPer tantrumst
self-abusive, attention seeking'
no speech.

Ventricular sePtal defect ' no
speech, withdrawn.

Partiat hearing loss, hYPeractive,
temper tantrums, self-abusive
no speech.

History of periods of dribble
incontinence of unknown cause,
some echolalic speech.

11

L2

9

10

TRAINEEGROUP

4

3

DTAGNOSIS & AETIOLOGY

Severe mental retardation due
to unknown aetiologY.
severe mental retardation.
Downrs Syndrome.

Moderate mental retardation
due to prenatal trauma.

Severe menÈaI retardation
of unknown aetiology.

ADDTTIONAL PROBLEI4S

Diffuse abnormal EEG' some

echolalic speech.

Impetigo, no speech.

Multiple physical deformities'
irregular kidney dysfunction' non-
functioning left kidney, inability to
concentrate urine, dribble incontinence'
impeÈigo, some speech, dePendent.

Abnormal EEG, hYPeractive,
uncoordinated, no sPeech.

ONGOTNG TREATME}ÍT

None.

None.

Thioridazine.

None

None

None.

Calipers on both legs.

None.

13

t4

15

16

o\\o
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Withdrawn, no speech, self-abusive,
tiptoe gait.

Epileptic, brain damage, hyperactive,
self-abusive, smears faeces, behaviour
problems, no speech.

Epileptic, withdrawn, unsteady gait,
no speech.

Epileptic, behaviour problems, temper
tantrums, self-abusive, no speech.

Moderate mental retardation
due to Phenylketonuria.

Severe mental retardation
possibly due to prenatal trauma.

Profound to severe mentaÌ
retardation due to unknown
aetiology. Cerebral agenisis.
Severe mental retardation due to
unknown aetiology. Cultural,
familial.

T8

20

t7

l_9

GROUP TRAINEE DIAGNOSIS & AETIOLOGY

Profound mental retardation due
to brain danage of uncertain
origin.
Severe mental retardatic¡n with
autistic features due to
unknown aetiology,
Profound mental retardation
of unknov¡n aetiology.

Severe to moderate mental
retardation. Seckelrs Syndrome,
microcephaly.

ADDITIONAL PROBLEIqS

Epileptic, hlpertonia, stooped and
twisted, withdrawn, no speech.

Moderate diffuse abnormal EEG with
epileptic potential, hyperactive, temper
tantrums, no speech, stereotyped activi
Mild spastic quadriplegia, anocardia
with occasional cerebral abcesses,
no speech.

Growth retardation, webbing of digits,
dependent, some speech.

ONGOING TREATMENT

Calipers on both legs, regular
postural drainage.

Thioridazine, Haloperidol.

Phenytoin.

Helmet for head-banging, Phenytoin,
Thioridazine, Diazepan.

Calipers on both legs, Phenytoin.

Trifluoperazine, Thioridazine,
Phenytoin, attends Autistic Children's
Centre for Schooling.

Thioridazine.

None

5

6

2L

23

z4

\o



APPENDIX 6.I. cont.

GROUP TRAINEE

29

30

31

32

7

8

Irloderate mental retardation due
to congenital abnormality of the
anterior mesoderm.

Severe to moderate mental
retardation. Dov¡nrs Syndrome.

Severe mental retardation of
unknown aetiology.
Profound mental retardation
of unknown aetiology.

Multiple deformities of the face'
impetigo, some speech.

Minor brain damage, wiÈhdrawn,
no speech.

Epileptic, spastic quadriplegia, with
one arm almost useless, no speech.

Epileptic, abnormal EEG, short sighted'
no speech, withdrawn, unsteady gait.

ADDITIONAL PROBLEMS

Epileptic, mildly abnormal EEG,
some speech.

Abnormal EEG with bilateral brain
damage and epileptic potential.
Unsteady gait, withdrawn'
deÈeriorating, no speech.

Epileptic, no speech.

DIAGNOSIS & AETIOLOGY

Severe to moderate mental
retardation. Cultural-familial.
Severe mental retardation due
to unknown aetiology.
Severe mental retardatÍon.
San Fillipo Syndrone.

Severe mental retardation of
unknown origin.

25

26

27

28

ONGOING TREATMENT

None.

None.

Haloperidol.

Phenytoin.

None

None

Calipers on both legs,
Carbamazepine.

Sulthiane, Phenytoin,
Carbamazepine.

PrÍmidone,

l¿)\
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APPENDIX 6.2. Individual subjectsr improvement scores on the
Balthazar toileting'scale in Study I.
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APPBNDIX 6.3. Analysis of variance of, improvement scores on the
Balthazar day tíme and night time scales after
training showing the effects of the three trainiug
strategies.

Improvement in night Eime
Balthazar scores

F(df=l,28)

t aII interaction terms were pooled with the error term
since they were nob significantly different v/ith o=.20'
and it was considered appropriate to increase the degrees
of freedom for the error term in this way (Winer, 197L,
p. 378-384). Consequently the degrees of freedom
vary accordingly.

Note: No F ratios were significant.

APPENDIX 6.4. Analysis of variance of improvement scores on the
Balthazar day tirne and night time toileting scales
at follow-up showing the effects of the three
training strategies.

t etl interaction terms were pooled with the error term
since they were not significantly differenb with q,=.20,
and it was considered appropriate to increase the degrees
of freedom for the error term in this way (Winer, L97L,
p. 378-384). Consequently the degrees of freedom
vary accordingly.

Source Improvement in day time
Balthazar scores

MEAN SQUARE MEAN SQUARE

Contingency
Guidance
AIarms
Residual

aerror

32.00
55. r3

435. l3

o.25
0 .44
3 .45

L25.99

0.78
442.53

3.78

116 . 09

0.01
3.8r
0.03

Source fmprovement in daY time
Balthazar scores

MBAN SQUARE F (df=lr 28) IvIEAN SQUARE

Contingency
Guidance
Alarms
Residu
error

¿il
a

8.00
28.r3

59s. 13

L36.67

0.06
0.2L
4.35*

253. 13
325 . t3

15. r3

2.10
2.69
0.13

120 . 84

*p<.05
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,PPENDIX 6.5. Samel-e record sheets used in Study I.

art exactly on the half-hour, for example 9.00 or 9.30.
tarting Time: Residentr s Name:

heck under the appropriate itern when completed.

BLADDER TRATNING PHASE

9.00 9.30 10.00 10.30 11.00 11.30 l-2.00 12

Date:

.30 1.00 l_. 30 2.00 z.3a 3.00 3.30 4.00 4.30
ime of cl-eanliness training and positive practice)
umber of edibl_es and praise when not voiding or
aving pants checked)

Give as much fluid as resident would drink
while seated in his chair. Note number of
cups of fluid consumed.

(a) lfaited about l-ininute.
Directed resident to toilet using the minimal
possible prompt
(look resident to toitet.)
Directed resident to pull his pants down using
the minimal possible prompÈ.
(Pulled residentr,s pants down.)
If resident voided

(a) Gave edibl-es and praise while he was seated
then directed him to stand.
(Stood resident up.)

(b) Directed resident to flush toitei using the
minimal possible prompt.
(Flushed toilet for resident.

c) Note each time toilet voiding began.
if resident did t void with in 20 minutes of
drinking fluids, directed him to stand.
(S Èood hirn up . )

UJ\¡

I

t

I

I

I
I

I
I

1

ì

I
¡

i



APPENDTX 6.5. conL.

9.00 9.30 10.00 r0.30 11.00 11.30 12.00 12.30 1.00 r.3o 2.oo 2.30 3.00 3.30 4 .00 A 1l'

6

7

Directed resident to putl up his pants using
the minimal possible prompt.
(Pulled residentrs pants up.)

Directed resident to his chair using the
minimal possible prompt.
(Took resident to his chair. )

I Inspected resident for dry pants 5 minutes
after he had been sitting and every 5 minutes
thereafter, giving edibles and praise if pants
weE-e dry.

9. If accident occurred
Gave brief cleanliness training and positive
practice.
(Changed residentrs pants and cleaned up.)

(b) Note exact time of accident.

Continuously praise resident for being dry. I,fhen self-initiatión occurs, st.art the self-initiation procedure and chart.

Exact time of first self-initiation:

Note: Instructions in brackets refer to the procedures used during control conditions.

\,\



APPENDIX 6.5 cont.

Resident walks to toilet himself.
Resident's Name:

Check under the appropriate
item when completed

(Time of full cleanliness training and
positive pracÈice)

(Number of edibles and praise when not voiding
or havi ked

1. Time self-initiation occurred.

2. If resident had trouble lowering his pants

. gave minimal prompÈ.
(PuIIed them down. )

3. If resident voided gave edible and praise
while seated, allowed him to get up on
his own and gave minimal promPt to
fiush toilet.
(Got hirn to stand and flushed toilet.)

4. If resident did not, void
Allowed him to get up on his own.
(Got him to stand.)

5 If resident had trouble rasing his pants
gave minimal prompt.
(Fulled them up.)

Moved resident's chair further from
toilet.

1 Directed resident to his chair.
(Took resident to his chair.)

SELF_INITIATION PHASE

2 3 4 5 6

Date:

7 ö 9 10
rtH
5Fh
o

0,
cr d-
oF-ts
FOo0,rt (tJ
ìrf
È\o
ts.
roO
OGOrr
rfo
lJ. Fh

çPoo
cf<
r-r O
ÐP.
r.- o,
5 l-'H.p
5(orOo
lo
cto
o
IQ U)
r-. O5H

Fñ

=lDP.
r-. 5
5H-rtrroH-
5DJ
o,rf
5rDoo,
o

6

\
o\

fluids)

LbIe

Give nr

no edGive

live no
EIuids

Ie
noGive

edit
Give

no
rdible

I

I

I

I

I

I

I

I

I

8. Gave resident fluids.
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APPENDIX 6.5 cont.

I 2 3 4 5 6 7 I

9. Inspected resident for dry pants at the
appropriate Èimesi gave edible and praise
if pants dry.

10. If accident occurred
(a)Gave fuII cleanliness training and

positive practice.
(Changed residents pants and cleaned up.)

(b)Note exact time of accident.

Note: Instructions in brackets refer to procedures used during control conditions.

9 10

\¡J\\
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2

3

4

fadinq prompts.

Determine the minimal prompt the resident responds to. This
may be a touch, pointing toward the Loilet, or an instruction.
Use a less active pronrpt the nexL time the resident is prompted
to the toilet.
VJait a few seconds after the prompt before giving graduated
guidance.

The sequence of prompts for each task are listed below from
most active to least active. The resident will usually
begin independently toileting himself before t,he least active
prompt ís given.

Mark with a cross the step you begin with and each step as you
begin to use it.

TOILET APPROACH PROMPTS

Resdidentrs Name:

EXAMPLE

APPENDIX 6.5 CONI.

General Guidelines for

178.

"John, go to the toilet,

Point Lo the toilet

Lightly tug at residentrs slrirt (guide
hím from his chair to the toilet if
necessa

"John, go to the toilet"

Point to the toilet

"John, toilet"

Point to the toilet

ttToilettt

Point to the toileL

Point to t-he toilet with your arm fully
extended and motion toward the toilet with
your head

Point. to the toilet with your arm
partially extended and full head motion

Point to the toilet with full head
motion

5

PROMPT

Verbal instruction
+
Gesture
+
Touch

I

Verbal instruction
+
Gesture
No touch

2

3. Reduced verbal instruction
+
Gesture
No touch

4. Reduced verbal instruction
+
Gesture
No touch

No verbal instruction
Gesture

No tol¡ch

5

No verbal instruction
Reduced gesture

6

No touch
No verbal instruction
Reduced gesture (no arm

rnotion)
No touch

7
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APPENDIX 6.5 cont.

EXA!,IPLEPROMPT

MoÈlon toward the toil-et wíth your head
No verbal lnstruction
Reduced gesture
No Louch

8.

Move your eltes toward the toilet
No verbal Ínstructíon
Reduced gesture (no head

motion)
No touch

9.

Toilèt-approach self -init iated
No verbal lnstruction
No gesture
No touch,

10.



APPENDIX 6.5 cont.

PROMPTS FOR PANTS DOVTN

Resident,r s Name:

Note: The resident should pull his pants down to his knees.

EXÀMPLE

I'John¡ pants downt'

Point to residentrs pant.s

380.

Grasp resident I s hands around the
waistband of his pants and use gracluated
guidance to guide him in Iling them down
t'Pants down"

Point to resident I s pants

Grasp resídent's hands around the
waistband of his pants Íf necessary and
use graduated guidance to guide him in
pulling them down
ttDowr¡tt

Point to residentrs pants

Guide resident's hands to the waistband
of his pants if necessary

Look at residentrs pants

Guide residentrs hands to waistband
if necessary

Look at residentrs pamts

Pulling pants down self-initiated

PROMPT

Verbal instruction
+
Gesture
+
Touch

I

2. Reduced verbal instrucLion
+
Gesture
+
Touch

3. Reduced verbal- inst,ruction

Reduced touch

+
Gesture
+

No verbal instruction
Reduced gesture
+
Touch, if necessary

4

No verbal instruction
Reduced gesture
No touch

No verbal instruction
No gest.ure
No touch

5

6
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APPENDIX 6.5 conI.

TOILET S ING AND STANDING PROMPTS

Resident I s Narne:

EXAMPIJE

"John, sit down" (!'stand uprt)

Point to (away from) the toilet seat

Grasp resident by Èhe shoul_ders and use
graduated guidance to guide him to sit
( stand )

t'John, sit clo\nrn" (,tstand up,r )

Point to (away frorn) the toilet seat

"John sittt (ttstand,')

.loint to (away from) the toilet seat

t's i ttt ( tt stand t' 
)

Point to (away from) the toitrt_ seat

Point to (away from) the toilet seat with
your arm extended and motion towards the
seat with your head,

Point Lo (away from) the seat with your
arm partially extended and full head motion

Point to (away from) the seat with full
head motion

Motion toward (away from) the seat with
your head

Move your eyes toward (away from) the seat

Sitting (standing) self-initiated

PROMPT

Verbal instruction
+
Gesture
+
Touch

I

2. Verbal instruction
+
Gesture
No touch

Reduced verbal instrucLion
+
Gesture
No touch

3

Reduced verbal instruction
+
Gesture
No touch

4

No verbal instruction
Gesture

5

No touch

No verbal instruction
Reduced gesture

6

No touch

No verbal instruction
Reduced gesture (no 4rm

motion)
No touch

t7.

No verbaf instruction
Reduced gesture

I

No touch

No verbal instruction
Reduced gesture (no head

nrotion)
No touch

9.

No verbal instruction
No gesture
No touch

r0.

Note: fnstructions in brackets refer to the procedures for standing.
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PROMPTS FOR PANTS UP

Note: Since the residentrs pant,s are below his knee, it will be
easier for him to pull them up if he bends forward slightly.

EXAMPLE

382.

"John, pants up"

Point to residentrs pants

Place your hands over residentrs hands
and use graduated guidance to guide his
hands t,o the waistband of his pants and
to puII them up
ttPants up"

Point to residentrs pants

Grasp residentrs hands around the
waistband of his pants and use graduated
guidance to guide him in 1T them
ttupt

Point to residentrs pants

Guide residentrs hands to waistband
if necessary

Look at residentrs pants

Guide residentrs hands to waistband if
necessary

Look at residentrs pants

Pullíng pants up self-initiat,ed

Note: Add outer garments when aII the above steps completed.

PROMPT

Verbal instruction
+
Gesture
+
Touch

Reduced verbal instruction
+
Gesture
+
Touch

I

2

Reduced verbal instruction

Gesture

Reduced touch

3
+

+

No verbal instruction
Reduced gesture
+
Touch, if necessary

4.

No verbal instruction
Gesture
No touch

5

No verbal instruction
No gesture
No touch

6
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TOILET FLUS HING PROMPTS

383.

Resident I s Name:

EXAMPLE

"John, push the button"

Point to t,he button

Grasp resÍdent's hand and use graduated
guidance to guide him in sh the button
rrJohn, push the button,t

Point to the button

t'John, buttont'

Point to the button

"Button"

Point to the button

Point to the button with your arm fully
extended and motion towards the button
with your head

Point to the button with your arm
partially extended and full head motion

Point to the button with futl head
motion

Motion toward the button with your head

Move your eyes toward Èhe button

PROMPT

1. Verbal instruction

Gesture

Touch

+

+

Verbal instruction
+
Gesture
No touch

2

Reduced verbal instruction
+
Gesture
No touch

3

Reduced verbal instruction
+
Gesture
No touch

4

No verbal instruction
Gesture

5

No touch

No verbal Ínstruction
Reduced gesture

No verbal instructíon
Reduced gesture (no arm

motion)
No touch

7

6.

No touch

No verbal instruction
Reduced gesture
No touch

I

No verbal instruction
Reduced gesture (no head

rnotion )
No touch

9.

No verbal instruction
No gesture
No touch

10.
Flushing self -initiat,ed
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APPENDIX 6.5 cont.

DIRECTIONS FOR MAINTAINING INDEPENDENT TOILETING AFTER TRAINING

Chil-dren Trained

Once a person has learned to look after his toileting all by
himself he needs some help from you until this new learning is fully
established.as a permanent part of his style of life. The following
notes are intended to help you to give the newly trained children the
help they need.

I. Many of the children will have a few accidents until they are
sure that all staff expect them to be fully continent and look
after themselves.

2. :t DO NOT prompt or remind these.children to go to the toilet at any
time. If you do they will wait for your reminders and lose their
independence.

3. * DO NOT take these children to the toilet when other children are
being taken. If you do they wiII rely on you and lose their
independence.

MAKE SURE that these children have free access to toilets at aII
times. If you do not they will slip back into their past pattern
of accidents.
MAKE SURE that these children are wearing clothing which they,can
raise and lower easily. (Trousers with elastic waist)
MAKE SURE that these children know where the toilets are in any
setting to whích they go outside the villa. You can do this by
showing them anf, then taking them to different places avray from these
toilets and askíng thern to go to the toilet. Only by them
demonstrating in this way that they understand will you be sure
that they can find the toíIets. Þraise them for finding the
toilet correctly.
Until these children have had no accidents for 2 weeks, check
whether their pants are wet or dirty at regular intervals.
Praise them for having dry pants.

Even after these children are completely continent for 2 weeks
it is important to praise them on some occasions for staying
dry anil using the toÍlet. This ís because they see many other
children receiving attention when they have accidents.

* Whenever one of these children has an accident or is discovered
wet or dirty, car,ry out the following procedure:-
(a) Grasp him by the shoulders so that he is looking at you

and say, ttNor you wet your pants." Show displeasure
in your face.

(b) Direct him to wipe or mop up the urine or faeces for 15
minutes. Mop anywhere if there is not enought mess to
take 15 minutes.

I

I
.T
'I

I
I

I

I

4

5

6

7

I

?

9.
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APPENDIX 6.5 cOnI.

(c) Direct hirn from 6 different places, one after the other,
to go to the toilet, pull his pants dolvn, sit for a few
seconds, stand, replace clothing and walk out.

(d) Direct him to take off his wet or soiled clothing and
put them in the linen bag.

(e) Direct him to wipe hímself clean.
(f) Diect him to get, clean clothing.
(S) Direct him to put on his clean clothing.
If this cleanliness training and practice is near a meal or
snack time or bed time, delay these events for up to I hour.
Tell him why. If near snack time do not give him snack and
teII hin why.

V'Ihên requiring the children to go through the cleanliness training
and practice, be matter of fact and only prompt them after a few
seconds have elapsed following..your direction.
If the children have difficulty performing any of the cleanliness
training and practice tasks after you have dÍrected them, gently
guide their hands, but take your guidance av\ray as soon as they
begin to move in the right direction themselves. This will
prevent the children from.depending on you to guide them. Keep
interaction to a minimum. After showing your initial displeasure
be matter of fact.

13. MAKE SURE that you keep a record on the record sheets provided, of
every pants check you make and whether the children were dry or
wet or dirty. This will tell you at a glance whether the
children are improving.
If there are any problems or if the number of accidents areL4.
increasing, contact immediately.

15. T'he toilet trainíng staff and Mrs. Bettison will frequently
visit your villa to see how the children are progressing and
to look at the records.
THE VILLA CIIARGE AND DEPUTY will ensure that any new members of
the villa staff, who work with these children, know how to
follow these procedures.

THE VILLA CHARGE AND DEPUTY will sign the record forms at the
end of each day shift and will assign a specific member of
staff to be responsible for the procedure and records each day.

16.

)

I

.{
I

'1

I
t,

I

I

IO

11

T2

L7.

P. McElwaine
NURSING SUPERINTENDENT

Sue Bettison
PSYCHOLOGIST

*

*

ff an accídent is detected and there are no staff free to carry
out the accident procedure ignore it until one of you is free,
note the time the accident was detected then carry out the accident
procedure as soon as possible.
Between 8.30 a.m. and 5.00 p.m. Monday Lo Friday one of the toilet
training staff is available at. aII times to come to your villa
and carry out the procedure for you.

t
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APPENDIX 6,5 cont.

If the accident is on the floor (pants,vÍere pulled down) or
all over the pants when the resident went to the toilet stíIl
treat it as an accídent.

Any accident which occurs in a situation where the resident
has no access to the toilet is to be recorded, but do not
carry out the accldent procedure. Just ask hi¡nr/her to
change pants and clean up if possible

'.,
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t

r
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Date:

DAILY MAINTENANCE RECORD

!ùhere checked:

Record.

Checked by:

Assisted by:

Mid-afternoon
snack
check

DaiIy Dr ants Inspecti

STAFF
INITIALS
VIHEN

COMPLETED

Before
breakfast
check

Mid-rnorning
snack
check

Before
Iunch
check

Before
tea
check

Before
bed
check

I
2

Praise resident if he is found dry and clean.

If you notice the resident is wet or dirty at any other time
carry out the same Procedure.

Dailv Accident Chart

(If an accident $Ias unavoidable, place an asterisk beside the
resident's name and write a note Lo explain.)

Initial
when
completed

Resident I s
Name

Time
found
out

Starting time
for fuII
cleanliness
training and
positive
practice

Meal
delayed

Bedtime
delayed

Snack
missed
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MONTHLY ACCIDENT CTLCRT DURING MAII(|ENANCE ViIla
InstrucÈions;

1. FilI in the name of the resident on the maintenance Prograrune and record the month where indicated.
2. Under the appropriate day record the number of accidents each resident had on that day. If none

were detected, record a zero.
3. Do not record accidents that are marked with an asterisk as unavoidable on the Daity Ivlaintenance Record.

Residentts name:

MONTH

DAY

L 2 3 4 5 6 7 I 9101112131415L6L7 1819202L2223242526
Total accÍdents

21 28 29 30 31 for the month

¡

I
t

¡

I

i

I
I

I
I
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Note:

*

***

a

Analysis of variance for average number of days in
training showing the effects of the three training
strategies.

16.96 **tr

0. 87

0.48

2.54

6.30 *

The three-way interaction term was pooled with the
error term since it was not signíficantly different
with c¿ = .20 and it was considered appropriate to
increase the degrees of fr.eedom for the error term
in this way (Vüiner , I97L, p. 378-384). Consequently,
the degrees of freedom vary accordingly.

p < .05

p < .001

APPENDIX 6.7. Ànalysis of variance for improvement scores on rercent
self-initiated toiletings,/total toilet uses at the end
of training showing the effects of the three trainiqg
str ateg i es .

AIl interaction terms were pooled with the error term since
they were not significantly different with q = .20 and it
was considered appropriate to increase the degrees of freedo¡n
for the error term in this way (V'finer I L97L, p 378-384).
Consequently, the degrees of freedom vary accordingly.

SOURCE MEAN SQUARE F (df l_, 24)

Pre-training Balthazar day
time toileting score
(as covariate)
Contingency (A)

Guidance (B)

Alarms

AxB

1131.69

58. 13

32.2I
169.36

420.52

SOURCB MEAN SQUAR¡

6629.7L

1622.08

877 .10

0.69

1139.28

F (df = I, 271

5.82 *

r.42
0.77

0.00

Pre-training Balthazar day
time toileting score
(as covariate)
Contingency

Guidance

AIarms

Residual "rroru

*p<.05
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APPENDTX 6.8. Anarysis of variance for inprovement scores on
percent accidents,/to tal voidinqs at Ëhe end of
training, showing the effects of the three
training strategies.

Note: No F values v¡ere significant

APPÊNDrX 6.9. Anarysis of variance for improvement scores
on percent toilet voidi nqs/ total toiletinqs

the end of training showing the effects
the three trâining sLrategies.

Note: No F values r^rere significant

at
of

SOURCE MEAN SQUARE F (df L,241

Contingency (A)

Guidance (B)

Alarms (C)

AxB
AxC
BxC
AxBxC

242.00

28.13

36 .13

612.50

72.00

46s. t3

480.50

1.56

0.18

0.23

3.94

0.46

2.99

3.09

SOURCE MEAN SQUARE F (df L t24)

Contingency (A)

Guidance (B)

Alarms (C)

AxB
AxC
BxC
AxBxC

2L.L3

32. 00

112. 50

r90. 13

3.13

60.50

496.13

0. r4

0.2L

0.74

I.25
0.02

0.40

3.26
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APPENDIX 6.I0. Analysis of variance for improvement scores on
estimated time in minutes taken to perform the
first four to iletinq tasks at the end of tra ining
showing the effects of, the three trainíng strateg Ies.

SOUIICE MEAN SQUARES

Note: The three way interaction term was pooled with the error
term since it was not significantly different with o = .20,
and it was considered appropriate to increase t,he degrees
of freedom for the error term in this way (Winer, I9'7L,
p. 378-384). Consequently, the degrees of freedom vary
accordingly.

* p < .05

APPENDIX 6.II. Analysis of variance for mean raLings of performance
on six self-management tasks combined at the end
on training, showing the effects of the tl¡ree
tr:aining strategies.

u all interaction terms were pooJ-ed with the error term since
they were not significantly dífferent with o = .20, and it
was considered appropriate to increase the degrees of freedom
for the error term in this way (lrliner, I97L, p. 378-384).
Consequently, the degrees of freedom vary accordingly.

*p<.05
**:t p = .001

Contingency (A)

Guidance (B)

Alarms (C)

AxB
AxC
BxC

45. t3

0. s0

4.s0

2L.L3

0.13

32.00

F (df I , 2sl

7.32 r,

0.08

0.73

3 .43

0.02

5.L9 *

SOURCE MEAN SOUARES F(<1f = l, 27)

Pre-training Balthazar
day time toileting score
(as covariate)
Cont ingency

Guidance

AIarms

ResiduaÌ errora

438.0s

5.28

I92.64

69.03

33 ,05

15.07 *ìk*

0. 16

5.83 *

2.09
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APPENDIX 5.12. lndividual subjects' scores on six ¡neasures of tcileting perfor¡nance during training in Study I
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APPENDTX 7.I. Diagnosis,aetiology, additional problems and ongoing treatment for the eighteen children who were subjects
in Study 2.

ADDITIONAL PROBLEMS
I

I
I

DIAGNOSIS & AETIOLOGYCHILDTRAINING
GROUP

Contingent
reinforcement

I

2

Moderate mental retardation,
Eownrs Syndrome.

Moderate mental retardation
due to unknown prenatal
influence and infarcated
placenta, Microcephaly.

Severe mental retardation
due to perinatal anoxia.

Severe mental retardation,
Cri du Chat Syndrome,
Microcephaly.

MiId mental retardation,
Downrs Syndrome.

Severe mental retardaÈion
due to unknown causes,
Microcephaly.

VentrÍculo septal defect, pulmonary
hypertensi.on, no speech, urethral
stricture successfully treated by
excising urethral diverticulum 3 years
before training.
Unsupervised most of the time at home,
no speech, frequent bouts of diarrhoea.

No speech, violent and self-abusive
outbursts

Little speech, hypotonic, flat feet.

Ventricular septal defect, little
speech, frequent upper respiratory
tract infections.
Hlpertonia, slight right internal
strabismus, little speech, severe
frequent temper tantrums, short
attention span.

ONGOÏNG TR3ATMENT

None.

Speech therapy once a
week, metamucil.

Thioridazine, diazepam,
pericyazine.

None.

None.

Spectacles.

3

4

5

6

\o



APPENDIX 7.1. cOnT.

ADDIT]OITAL PROBLEMSTRATNÏNG
GROUP

Non-contingent
reinforcement

CHILD DIAGNOSIS & AETIOLOGY ONGOING TREATMENI

Carbamazepine.

None.

Carbamazepine,
sodium valparate.

None.

None

None

7 Severe mental retardation
and possible cerebral
ageneosis, Cultural-
.f amilial.
Moderate mental retardation,
Downrs Syndrome.

l{iId nental retardation
with autistic features
possibly due to rubella
during pregnancy a birth
trauma.

Severe mental retardation,
Dcwnrs Syndrome.

Severe mental retardation
possibly due to intrauterine
cerebral dysgenosis,
Microcephaly 0 plageocephaj-y.

Moderate mental retardation
due to unknown causes.

Self-abusive, stereotyped activity, no
speech, mild1y epileptic.

Cleft palate, congenital heart defect,
squint.
Possible moderate hearing loss,
epileptic, some echolalic speech.

Non-English speaking home, over-protected,
partial hearing loss, ;overweight' no
speech, abnormal EEG in left ternporal
region.
Hlpotonic athetoid quadriplegia and
ataxia, flexion deformities in 4th and
5th fingers, some visual impairmentt
no speech.

English and Russian speaking family, mild
spastic diplegia, short attention span.

I

9

10

11

L2

UJ
\o



APPENDIX 7.I. CONT

TRAINING
GROUP

NO

reinforcement

I3

L4

t5

I6

I7

Severe mental retardation
possibly due to birth traumar
CuIturaI-familial.
Mitd mental retardation
due to preclamptic toxaemia
and calcified infarcated
placenta

Sever mental retardation,
possibly due to physical
and emotiornl deprivation'
Microcephaly' failure to
thrive.
Severe to rnoderate mental
retardation of unknown
origin with additional
haenophilus meningitis in
infancy.
Severe mental reatrdation
due to chromosomal anomalY
of unknown type.

Borderline to moderate
menÈal reÈardation
possibllz due to Prenatal
and birth damage, Possible
irradiation during early
pregnancy.

npilepticr left internal strabismus.

Hyperactive, hypertonic, right internal
strabismus, urinary frequency with no
functional abnormality.

Congenital cerebral dysgenesis, hypotonia,
hyperactive, no speech.

Hyperactive, behavioug problems, frequent
temper tantrums, obese' family problems'
frequent upper respiratory tract infections'
hyperkínesia, some speech, rnildly epileptic-

Unsteady gait, flexion deformity of 4th and
5th fingers, mildIy abnormal EEG, no speech'
frequent upper respiratory tract infections.
Some speech.

ONGOING TREATMENT

Carbamazepine.

None

Thioridazine.

Carbamazepine 'choledly

None

None

18

ADDITIONAL PROBLEMSDIAGNOSIS & AETIOLOGYCHTLD

\o
Vr



APPENDIX 7.2. Floor plan of the training unít used for the
chaining programme in StudY 2.

vrDEO &

DISCUSSION

j96.

MOBILITY
TRAINING

TIü
wc

LANGUAGE
TRAINING

TOILET

TRAINI

SI

DIN¡NG & ACTIVITY
AREA

rcEs

OUT

STAFF
TOILET

FOLDING
DOOR

wcIwc

u

SlNK

(S

oFr
\

BATH



397.

APPENDIX 7.3.

Note: Differences beth¡een groups on these measures were
not significant using the t-test.

Twenty t values testing differences in mean baseline
scores across (a) contingency, and (b) reinforcement.

BASELINE
MEASURES

(a) CONTINGENT
VERSUS NON_
CONTTNGENT

REINFORCEMENT

r(rodf)

(b) RETNFORCEMENT
VERSUS NO

REINFORCEMENT

r (16df)

Independence in pulling Pants uP

Independence in standíng from
toilet

Independence in sitting on
toilet

Independence in pulling Pants
down

Independence in toilet aPProach

Percent toilet voidings/total
toiletings

Time taken to void on toilet
Percent accidents /toLaL

voiding s

Accident size
Percent self-initiated toiletings/

total toilet uses

- 0.r9

0.57

I.5B

1. 39

- 1.03

- r.39

- 0.69

I.3t

:t_.56

- o-22

- 0.67

- 0.25

- o.22

0.16

- 0.55

0 .04

- 1.14

- O.II

o.64

- 0.44
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APPENDIX 8.1. Analysis of variance table for improvement in
accidents as a percentage of all voidings.

SOURCE MEAN SQUARE F (df =I, 16 )

15070. r8

205.79
193 .6 B

L82.47

***
82.59

t. 13
1.06

Beginning of training measure
(as covariaÈe)

Toilet training programme
Contingency of ^consequences
Residual .rroro

u Th" interaction term was pooled with the error term, since it
was not significantty different with cr = .20, and it was considered
appropriate to increase the degrees of freedom for the error term
in this way (üliner, 1971, p. 378-384).

:t** P < .00I

APPENDTX 8.2. Analysis of variance table for improvement in toilet
voidings as a percéhtage of all toiletings.

SOURCE MEAN SQUARE

Beginning of training rneasure
(as covariate)

Toilet training programme
Contingency of
Residual error aconsequences

u Th. interaction term was pooled with the error term since it
was not signifícanÈIy different with o = .2O, and it was consi'dered
appropriate to increase the degrees of freedom for the error term
in this way (V'Iiner , L97I, p. 378-384).

**p<.01
*** p < .00I

APPENDIX 8.3 . Analysis of variance table for improvement in self-
Ínitiations as a percentage of all toilet voidings.

0 .36
*

6 .49
o.77
1. 96

F (df =I, 16 )

68L.77
28.52
52-98

1170r.46 220.85

L2.87
0.s4

,r**

*t(

SOURCE MEAN SQUARtr F (df =1r 16 )

Beginning of training measure
(as covariate)

Toilet training progranme (A)
Contingency of consequences (B)
AxB
Residual error

306.71

5493.36
647 .08

1563.90
798.00

*p<.05
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APPENDIX 9

TOILITT TRAINTNG TO INDEPENDENCE FOR THE }IANDICAPPED

A MANUAL FOR TRAINERS

pp. 1 136 follcwì.ng



 

 

Bettison, S. (1982).  Toilet training to independence for the handicapped: a 

manual for trainers. Springfield, Ill: Thomas. 
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