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ABSTRACT

DIFFERENCES IN SELF-CONTROL

BETWEEN ADHD AND TYPICAL BOYS

AS A FUNCTION OF ALTERNATIVE ACTIVITIES

MAY, 1990

JULIE B. SCHWEITZER, A.B., UNIVERSITY OF SOUTHERN CALIFORNIA

M.S., UNIVERSITY OF MASSACHUSETTS

PH.D., UNIVERSITY OF MASSACHUSETTS

Directed by: Professor Beth Sulzer-Azarof

f

Differences in self-control between a group of typical and

a group of boys clinically diagnosed as having Attention

Deficit Hyperactivity Disorder (ADHD) between 5 to 6 years

of age were assessed using a procedure in which subjects

could select larger, more delayed reinforcers versus

smaller, more immediate reinforcers, exchangeable for

toys. During two of the six phases of self-control

assessments carried out over two days, subjects had access

to additionally programmed activities (music and toys)

.

Along with choice data, several collateral measures were

collected including different classes of activity (e.g.,

actometer, out of seat) , latency to respond, ratings of

enjoyment, verbal and nonverbal time estimations of delay,

and contingency descriptions of the self-control task.

ADHD subjects chose the delayed, larger reinforcer

significantly less frequently over time than did typical

subjects, while typical subjects chose increasingly to
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self-control over phases. The opportunity to engage in
the additionally programmed activities did not alter self-
control responding and both groups used the music and toys

equally often. Latencies did not differ significantly

between the two groups, but were significantly different

between phases, with longer latency times during Phase B

when the additional sources of reinforcement were

. ADHD subjects became more active over time,

although this effect was mitigated during the B Phases.

The group members did not differ in their ability to

estimate the delays, or in their ratings of task

enjoyment, and they could describe the contingencies

accurately. The results demonstrated that the choice task

proved to serve as an objective way to measure self-

control differences between ADHD and other children.
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CHAPTER 1

A REVIEW OF ADHD AND ITS CORE SYMPTOMS

Hyperactivity is a serious disorder that creates

problems for the child with hyperactivity, family members,

and society. This introductory section suggests ways to

apply an operant analysis of self-control to typical and

Attention Deficit Hyperactivity Disorder (ADHD or

hyperactivity) children. First, studies and

interpretations of problems with hyperactive children will

be reviewed. Next, studies and models from the operant

literature that may have bearing upon the problems of ADHD

children and self-control will be presented. A number of

operant studies suggest ways to assess and improve self-

control behavior; behavior that is often problematic or

"lacking" among hyperactive children (Ross & Ross, 1982)

.

By integrating these two areas of research it is hoped

that more can be learned about self-control in general,

but particularly more about the problems that the ADHD

population encounter. Finally, the author suggests ways

to apply operant procedures and analyses to assess self-

control and learn more about the differences in its

expression between typical and hyperactive children.

Hyperactivity

Hyperactivity is considered the most common reason

for referrals to child guidance clinics today (Barkley,

1981) . Prevalence rates for the disorder in school-age

populations vary from 3-5%, with higher rates of
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occurrence among males and lower socioeconomic groups
(Barkley, 1981) . Children labeled hyperactive are a

heterogeneous group, but researchers agree that they are

inattentive, impulsive, and situationally overactive

(Campbell & Werry, 1986; Ross & Ross, 1982). Many also

have associated deficits, such as learning disabilities,

relatively high rates of aggression, peer-related social

problems, and emotional problems, including low self-

esteem and increased moodiness (Barkley, 1981; Campbell &

Werry
, 1986). Ross and Ross (1982) succinctly describe

hyperactivity as "a high level of activity that is

manifested in situations in which it is clearly

inappropriate and cannot be readily inhibited upon

command" (p. 1)

.

Although the specific etiology of ADHD is still

unknown, there is increasing agreement among researchers

that biological factors are responsible for the

development of the disorder (Anastopolous & Barkley, 1988;

Conners & Wells, 1986) . The etiology of ADHD probably

varies somewhat from individual to individual, as does the

child's responsivity to environmental influences. Most

researchers (Anastopoulos & Barkley, 1988; Conners &

Wells, 1986; Ross & Ross, 1982) stress an interactional

model between environment and physiology wherein a

particular infant's biology is differentially affected by

environmental factors. A recent review of the ADHD
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biological research (Anastopoulos * Barkley, i988
) found

that there may be several circumstances associated with
the disorder, including dysfunction in the mesial frontal
and frontal-limbic regions. Perhaps those dysfunctions
are related to genetic factors, elevated lead levels, the
use of certain anticonvulsant medication, maternal

ingestion of nicotine and alcohol during pregnancy, a

higher incidence of minor physical anomalies or some

combination of these and other multiple biologic and

environmental influences.

The following sections will briefly describe the

assessment procedures used to identify ADHD, its

developmental course and core symptoms, including problems

with attention, activity, and noncompliance to rules. A

better understanding of hyperactivity and how to treat its

associated difficulties, can be accomplished by reviewing

its core symptoms.

Assessment of ADHD

Clinicians use a multi-method process to diagnose

ADHD but rely primarily on parent interviews and parent

and teacher rating scales. Barkley (1988, 1989) suggests

that a comprehensive assessment of ADHD also includes an

evaluation of the child's social, academic, and family

functioning.

Most assessments begin with a structured parent

interview in which information is gathered on the

developmental course of the child and the presence of DSM
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Ill R indicators of symptoms, including but not limited to

ADHD symptoms. The parents, teachers, and if age permits,

child also complete behavior rating scales (e.g., the

Child Behavior Checklist, CBCL, Achenbach & Edelbrock,

1983; the Conners Parent and Teacher Rating scales,

Goyette, Conners, & Ulrich, 1978). Kendall and Wilcox

(1979) have developed a rating scale, the Self-Control

Rating Scale (SCRS) specifically designed to measure

impulsivity in children. The 33 item test is rated by

teachers and some of the questions are only appropriate

for children who are old enough to be in structured

classroom situations. In fact, normative data are only

available for children between the ages of 8 and 11. The

scale does offer a way of measuring global self-control

problems and may serve as an informative accompaniment to

other ADHD measures.

The greatest advantage of the rating scales is that

their scores are based on information provided by

individuals who have had extensive contact with the child

in question. Unfortunately, those raters also may have a

biased and unreliable view of the child or the rater may

be unfamiliar with normative behavior for a particular age

and circumstance.

Direct observational procedures potentially provide

some of the most ecologically valid measures of ADHD. A

number of systems have been developed, including classroom
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observation systems (Abikoff, Gittleman-Klein, & Klein,

1977; Campbell, Szumowski, Ewing, Gluck, & Breaux, 1982)

and a clinic analogue setting (Barkley, Fischer, Newby, &

Breen, 1988) . The coding systems measure behavior that is

thought to occur at higher rates in ADHD children,

including responses such as off-task, vocalizing, out- of-

seat, fidgeting, and toy shifts. in the future these

systems may reveal some of the contextual and situation

specific problems that are so hard to measure in the ADHD

population. However, the procedures are often considered

too costly and time consuming by some clinicians. The

lack of available normative data for the procedures also

prevents their adoption on a wide scale basis (Barkley,

1987)

.

Currently a number of laboratory methods are used to

measure symptoms associated with ADHD. The continuous

performance test (CPT) , one of the most commonly used

(i.e., Klee & Garfinkel, 1983), was developed to measure

vigilance and sustained attention. It requires a child to

search a visual field and locate a specific target or

sequence of targets. Scores are based on the number of

targets hit, missed, and incorrectly identified, with the

number of hits and misses measuring sustained attention

and the number of errors reflecting both sustained

attention and impulse control (Barkley, 1989) . The Gordon

Diagnostic System (GDS) is a small, computerized apparatus

that administers both a sustained attention (vigilance)
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and a delay task (Gordon, 1979; McClure & Gordon, 1984).
This system is commercially available and presents one of
the few standardized, objective systems developed.

Normative data for this system are available and the

vigilance task may prove to be a useful diagnostic tool in

measuring high levels of stimulant responsivity (Gordon,

1985, Barkley, et. al., 1988). The impulsivity (DRL) task

on the GDS showed early promise (McClure & Gordon, 1984),

but has recently come under guestion by other researchers

who have failed to replicate the developer's findings

(Barkley, 1988) .

The Matching Familiar Figures Test (MFFT, Kagan,

1966) was one of the first tests used to assess deficits

in hyperactive children (see section on Impulsivity later

in this Introduction for a more detailed review) . In this

task children must match a picture from an array to a

sample. Latency times and number of errors are recorded

and interpreted with available norms. Scores from the

task are intended to help identify impulsive and

reflective styles of responding, with lower latencies and

higher accuracy scores representative of a reflective

style of responding. However, the latency score of the

MFFT has not adequately identified hyperactive children

and its overall ability to discriminate the population

from other related clinical groups has been questioned

(Douglas, 1988). The test's greatest limitation may be
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absence of ecologically valid stimuli. The test is
given in a one-to-one situation, a situation in which ADHD
children may perform at their best. In this structured
testing format few competing reinforcers (e.g., toys in
freeplay time) are present to evoke problematic impulsive
behavior in ADHD children.

The major advantage of laboratory tests is their

objective nature. However, these tests also have their

limitations, including a lack of standardization and

normative data to interpret their obtained scores, m
addition, these instruments typically do not use

individually tested-relevant stimuli; most laboratory

tasks (e.g., GDS) deliver points to the child for correct

responding, with the expectation that the points are

"motivaters" or function as reinforcers. Since all

individuals have different reinforcement histories,

though, it would be unlikely that the responding of every

child tested would be reinforced by symbolic stimuli like

points. The value and utility of a point system would be

increased if the points could be exchanged for child

selected items that did demonstrate reinforcing

effectiveness (e.g., edibles, baseball cards, money).

(See section on Impulsivity for more on the issue of using

relevant stimuli.)

Treatment of ADHD

A multimodal treatment approach combining drug and

behavioral therapies is often needed to treat the complex
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symptoms of ADHD. Pharmacologic interventions are the
most prevalent treatment procedures used to reduce
symptoms associated with ADHD. Psychostimulants and
antidepressants are two classes of drugs that have been
proven effective in managing the disorder. Although
individual children’s responses to stimulants seem to be
quite variable, a large percentage of them (about 70-90%)

show desirable behavioral changes within a short period of
time (Conners & Wells, 1986).

Within the past 10 years there has been a

proliferation of environmental interventions developed

specifically to address the symptomalogy of the ADHD

population. Most of the techniques involve training

parents and teachers in the use of stimulus control,

contingency-management, and self-instructional procedures.

The majority of the programs involve token and response

cost components accompanied by self-instructional

procedures. Of the contingency management programs, those

that include a response cost component seem to be the most

effective and have demonstrated the best maintenance,

after the interventions have been removed (Pfiffner,

O'Leary, Rosen, & Sanderson, 1985? Sullivan & O'Leary,

1990)

.

Developmental Aspects of ADHD

A review of the developmental aspects of ADHD will help

one understand how its associated deficits become
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expressed as the children mature and become more

independent and interactive with their supporting

environment. Symptoms of hyperactivity are often noticed

by parents of these children as early as infancy

(Campbell
, Breaux, Ewing, Szumowski, 1986; Lambert, 1972;

Ross & Ross, 1982) . At this age, parents most frequently

note the infant's high rates of activity, irritability,

and irregularity in feeding, sleeping and eating habits.

As hyperactive children develop, the differences between

them and their peers becomes more pronounced, particularly

as the environmental structure around them becomes more

restrictive. While these youngsters are expected to

modulate their behavior in response to greater structure,

such as nap and story time in preschool, they tend to be

unable to do so in comparison to their nonaffected peers.

In addition, because their verbal repertoires are

developing, parents and others expect the children to

comply to verbal instructions. Parents begin to notice

extreme problems of noncompliance and their need to

constantly repeat commands. Indeed, Barkley (1981, 1988,

in-press) considers failures in compliance to rules and

commands one of the hallmarks of hyperactivity. Around

this time, problems in the social world of the hyperactive

also become obvious. As Whalen and Henker (1985) describe

it, they tend to engage in behavior that is "inept,

irritating, immoderate, aggressive, or intense" (p. 447) .

Problems in hyperactivity become most prominent when these
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children are of school-age and are expected to sit at a
desk for extended periods of time and engage in teacher-
selected activities.

The problems a hyperactive child experiences tend to
persist through adolescence and adulthood (Barkley, i 9 8 i;

Kendall & Braswell, 1985; Ross & Ross, 1982).

Approximately one-third to one-half of hyperactive

children continue to have problems associated with

hyperactivity through adulthood (Weiss & Hechtman, 1986)

.

These problems include the core features of the syndrome,

inappropriate activity, impulsivity, and attentional

deficits, along with deficits in social interaction

skills, negative self-statements, and a history of

antisocial behavior (Weiss & Hechtman, 1986) . Clearly,

hyperactivity can be a life long intrusive and damaging

disorder.

Core Symptoms of ADHD

As mentioned above, children who fall under the label

of hyperactivity are a heterogeneous group, with behavior

patterns varying within the group (Conners & Wells, 1986).

The diagnostic criteria in the current classification

system of the revision of the third edition of the

Diagnostic and Statistical Manual of Mental Disorders

(DSM-III-R: American Psychiatric Association, 1987) , was

written to reflect the differences within the group. To

be diagnosed as ADHD, children must display 8 out of a
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possible 14 symptoms of the diagnostic criteria (see

Appendix A for the criteria) . All of these items fall
under what are commonly regarded as the core features of
ADHD, including the following (Barkley, 1988): "age

inappropriate levels of inattention, impulsivity, and

overactivity;" and "the inability of the children to

restrict their behavior to situational demands (self-

regulation)
, relative to same-age normal children" (p.

70) . Definitional problems exist, however, with the first

three descriptors because they are vague and cannot

explain the situational differences often found in the

behavior of the ADHD (see e.g., Roth & Schroeder, 1976;

Zentall, 1984)

.

Inattention

Of the three symptoms, inattention may be the most

vague. Much of the research on attention in hyperactivity

has been concerned with sustained attention (e.g.,

uninterrupted time engaged in a task) . Douglas and her

colleagues have proposed (Douglas, 1972; Douglas & Peters,

1979; Firestone & Douglas, 1975) that the major deficit in

hyperactivity is an inability to sustain attention and

inhibit responding in situations requiring, "focused,

reflective, organized, and self-directed effort."

(1979, p. 173). A typical investigation of sustained

attention involves measuring and comparing reaction times

of hyperactive to normal children on concept learning

tasks (Friebergs & Douglas, 1969; Parry & Douglas, 1983).
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These procedures require subjects to identify exemplars of
a concept when stimuli are presented under varying

reinforcement schedules. Attention also is studied in

delayed reaction time tasks, where response times to a

reaction signal are compared between groups and

inforcement conditions (Firestone & Douglas, 1975
)

These studies have shown slower reaction times with more

variability and errors for hyperactive children under

"partial" (FR2 ) reinforcement schedules. However, under

continuous reinforcement schedules (FRl)
, differences

between the groups disappear. Firestone and Douglas

(1975) have concluded that hyperactive children have

slower and more variable reaction times because they are

incapable of sustaining attention to the task at-hand.

However, if sustained attention were a primary

deficit then it should be exhibited under all

circumstances, and clearly that is not the case with this

population. In fact, Douglas and her colleagues have

shown in these studies on attention (Firestone & Douglas,

1975; Friebergs & Douglas, 1969; Parry & Douglas, 1983)

that those with ADHD can maintain sustained attention

under some circumstances (i.e., continuous reinforcement).

Evidence from other researchers indicates that the

behavior of the hyperactive person changes depending on

the rate of reinforcement available in a situation. For

example, studies have shown that rates of activity and on-
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task behavior in the hyperactive vary depending upon the
activity (Porrino, Rapoport, Behar, Sceery, ismond, *

Bunney, 1983), the instructional restrictiveness of a

situation (Routh & Schroeder, 1976) , and the rate of

reinforcement delivered (Barkley, Copeland, & Sivage,

1980). Barkley (1989) hypothesizes that attention

deficits are most likely seen during dull and repetitive

tasks. Some researchers have not taken the situational

variability of the disorder into account and have simply

assumed that there is an overall "attentional" deficit in

these children. This demonstrates the danger of using a

construct such as "attention" in any situation; the term

assumes that there is something amiss inside the

individual and does not specify a functional relation

between the problem and the environment.

It is clear, however, that the popularity of invoking

cognitive constructs has had an enormous effect upon the

conceptualization and research in this field. Evidence of

this can be found in the current and prior Diagnostic and

Statistical Manual, where the words "attention-deficit"

appear in the label for hyperactivity. Describing the

behavior of the hyperactive as attention-deficient is

troubling because the construct assumes an explanatory

role, which in turn discourages further inguiry into the

relations between various stimuli and hyperactive

behavior. If much is to come from the study of attention

within the hyperactive population, experimenters will need
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to operationalize the term "attention" better, as well as
systematically evaluate the conditions under which the

behavior changes. When researchers do that, it may no

longer be necessary to conceptualize the operationalized

behaviors as attention, but simply as sets of behaviors

subsumed under a particular response class, that change in

predictable fashion under particular environmental

conditions. [See Barkley (in press), for a more thorough

discussion on the role of attentional models in

hyperactivity.

]

Rate and Appropriateness of Activity

Overactivity is perhaps the oldest and most commonly

used adjective used to describe the hyperactive. Abundant

evidence suggests that in numerous contexts hyperactive

children are more active than control children (Porrino et

al., 1983; Prior, Wallace, & Milton, 1983; Zentall, 1984;

Zentall & Meyer, 1987) . However, at this point, most

researchers are concerned with the inappropriateness of

activity in the ADHD, rather than the rate of activity

(Ross & Ross, 1982) . Researchers are becoming more

interested in how specific contexts affect rate of

activity, and in what manner it exaggerates the

differences in rates between the hyperactive and the

nonhyperactive. Draeger, Prior, and Sanson (1986)

demonstrated that hyperactive subjects were more active

than controls when an experimenter was absent from a
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