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Chapter One
Hyperactivity in children

Hyperactive children demonstrate a wide range of
problem behaviors. They are excessively  mobile and

impulsive; they have unusually short attention spans and

often do poorly in academics; and they consistently report

having few friends and little self-esteem. Generally these

problems begin in early childhood and persist without

improvement for several years. Most frequently; there is no

medical reason for the hyperactive child's abnormal
behavior: he is neither neurologically nor psychiatricaliy

impaired.

Hyperactivity is the most common behavior disorder of

children today (Weiss & Hechtman, 1979). The percentage of
elementary-aged children in the United States displaying the

hyparactive behavior pattern described above ranges ifrom one

to fifteen percent (cf: Huessy; 1967; Huessy; Marshall, ¢&
Gendron; 1972; Stewart; Mendelson; & Johnson; 1973): an

77777777 of incidence s, new cases of hyperactivity

estimate of incidence; tha
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Chapter One

INTRODUCTIOR AND REVIEW OF THE LITERATURE

Hyperactivity in Children

Hyperactive children demonstrate a wide range of
problem behaviors: They are excessively mobile and

impulsive; they have unusualiy short attention spans and

having few friends and little self-esteenm. Generally these

problems begin in early childhood and persist wWithout
improvement for several years. Most frequently, there is no

medical reason for the hyperactive child's abnormal

impaired.
Hyperactivity is the most common behavior disorder of

elementary-aged children in the United States dispilaying the

hyperactive behavior pattern described above ranges from one
to fifteen percent (cf. Huessy, 1967; Huessy, Marshall, &

Gendron, 1972; Stewart, Mendelson, & Johnson, 1973). An

estimate of incidence, that is, new cases of hyperactivity

per year, is not yet available in the literature.
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The variability in the prevalence estimates (1 to 15

percent) 1is a result of two factors. First; prevalence
estimates depend on the type and number of referral sources:

parents or physicians.  Approximately five percent of all
elementary-aged children are considered hyperactive by their
teachers (Safer & Allen, 1976). A much lower incidence rate
(1.2%) is obtained if all three referral sources, the
parent, teacher and physician are required to concur on the

diagnosis (Lambert, Sandoval, & Sassone; 1978). The

subgroup of children for whom parent and teacher agree o
the label hyperactive has been called "true hyperactives" by

some research groups: Those children referred by either the

school or the  home but not both, are designated
nsituational hyperactives" (Campbell, Endman, & Bernfeld,
16775 . Prevalence figures Will vary depending on whether

so-called "situational hyperactives" are counted in the
estimates.
A second reason for the wvariability 1in prevalence

figures is the vagueness of the term hyperactive: No
activity norms exist for children (Ross £ Ross, 19763 .
Thus; there is no standard upon which to judge objectively
if a child is hyperactive. Most often, the decision is a

subjective one. Consequently, it varies depending oh who is

the decision-maker (Johnson & Prinz, 1976). For exraimple

some teachers label a child hyperactive if he is denerally a



problém in school: he cannot sit still, he does not finish

his work, hé cannot play cooperatively with others. Other

theé label if a child's behavior is highly

(1]

teachers us
disruptive and thus salient (Whalen, Henker, Csllins, Finck,
€ Dotemoto, 1979). For example, even if these episodes are
infrequent, boys who make car noises in class or fall over
wastebaskets and desks might be called hyperactive. In

these cases,; 1labeling 1is based on the degree of commotion
the child causes in the classroom rather than on the amount

of activity he displays:

In an attempt to assist in precise diagnosis; Connears
developed a global rating scale called the Teacher's Rating
Scale to be used by teachers to quantify the degree of
hyperactivity present in a given child (Conners, 1973). The
Teacher's Rating Scale (TRS) consists of ten behaviors on
which a chitd is rated from 0 (not at all) to 3 (very much).
Any child who scores greater than fifteen on the TRS is
considered hyperactive: Although the TRS is widely used in
hyperactivity research (Barkley, 1977); its reliability and
validity are questionable (Whalen & Henker, 1976).

Parents must rely on subjective judgments in deciding
if their child is hyperactive. Many parents label their
child hyperactive if he is more active than his siblings or
playmates. But there is great variabili.y in how tolerant
parents are of active children. A child labeled hyperactive

by one family might be considered +to display a normal
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activity level 1in another: Within a single family; one
parent might consider a child hyperactive while the spouse

does not.

Often, the final arbiter is the physician:  He or she

is the person who makes the formal diagnosis and prescribes
the treatment. A physical exam and laboratory tests are
part of a complete work-up for a child thought to be
hyperactive (Mira & Reece, 1977).  Houwever, any "soft"

neurological signs or electroencephalographic (EEG)

sures are generally not

o

abnormalities uncovered by these me

}

considered valid diagnostic signs by most physicians

(Sschmitt, 1975; Hart, Rennick, & Klinge, 1974: Capute,

Niedermeyer; & Richardson, 1968; Sandoval, Lambert, &
Yandell; 1976): Instead; physicians rely heavily on school

Sandoval et al; €¢1976) found that the majority of

neurologists, psychiatrists, pediatricians; and general
practitioners responding to a questionnaire consider

data to be critical to

behavioral rather than

their diagnosis. ©0f the eight most critical behaviors
indicative of hyperactivity, six are obta%ined from the

child's personal, school, and family history. The other tuo
behaviors are evaluated on the hasis of how the child acts
during his physical exam. Although the physician appears to

e a third; independent evaluation of the child: in

ul

provi

practice, this evaluation is <clearly not independent: In



5
large part; the diagnosis is still made on the basis of
subjective judgments of the child's parents and teachers.

Until a more precise; objective criterion to judge

ractivity is "developed; exact prevalence and incidence

o
o

yp
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is the estimated low of 1% of all elementary c
high of 15%, the fact remains that hyperactivity is tke most
common child psychiatric disabilility -in this country today

(cf. Safer & Allen, 1976; Sandberg, Rutter, & Taylor, 1978).

Current Treatment

Considerable disagreement exists, as discussed above,
over what constitutes childhood hyperactivity. Must a

hyperactive child display the £full gamut of problem
behaviors; that: is; iﬁéif@ﬁiiﬁéﬁéggs learning impairment;
misconduct, immaturity, impulsivity, peer aiiiiéuiiié§; and
low self-esteem? Or is one such behavior grounds upon which
to diagnose him hyperactive? Must a hyperactive child be
considered a problem by all who Kknow him or can his
hyperactivity be situation-specific (e.g., overly impulsive
at school but not at home)? These questions remain moot
despite iﬁé plethora of research articles published over the
last tuo decades:

One area in hyperactivity research that has been less

controversial; however; 1is treatment: tntil recentiy;

educators; parents and physicians have reached a general

consensus: central nervous system stimulants are the

15

1Y)
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treatment of choice for the hyperactive child: HMedication
has been the most simple, inexpensive;, and effective therapy

to date (Safer & Allen, 1976; Wender, 1973; Eisenberg;

1972).

To illustrate the popularity of drug therapy, one need

only look at the figures. Today, there are close to 700,000

school children taking central nervous stimulants such as

methylphenidate hydrochloride (Ritalin) and
dextroamphetamine sulfate (Dexedrine) to control their

hyperactivity (Safer & Allen, 1976 O'Leary, 1980) .
Recently; & third drug; pemoline (Cylert); has recently been
used successfully on hyperactive children. As yet, - no

statistic regarding the numbers of children taking this drug

is available. Average duration of drug therapy is unknown;
although it is common for a hyperactive child to begin

taking stimulant medication in early childhood and stop

treatment in adolescence (Ross & Ross, 1976).

Of the three most common drugs prescribed for
hyperactive children, methyphenidate is the opreferred

stimulant (Sprague & Sleator; 1973; Krager & Safer, 197§).

it is recommended that a physician begin prescribing this

drug in small doses (e.g: 5 or 10 milligrams) once or twice

per day. Dosages are then titrated; that 1is; gradually

increased until the parent and7or teacher report a marked

decrease in hyperactive behavior; or a maximum dose of 80

mg. is reached (Wender, 1973; Eisenberg:, 1972). As a

16



7
guideline, the pPhysicians' Desk Reference (PDRJ, (1979)
recommends a total daily dose of 1.0 milligram (mg.) per

kilogram (kg.) body weight. For an average eight year old
boy weighing 55 pounds, this would equal 25 mg. of
methylphenidate per day. A dosage of 10-15 mg. per day is
considered low; 20-30 mg. per day is considered average, and

40-60 mg:. per day is considered high (PDR; 1979).

Physicians often adhere to the guidelines set forth in
the Physician's Desk Reference: Yet research studies report
findings based on samples of chitdren 656§é;ﬁéiﬁ§i§ﬁéﬁi&éfé
doccs vary §téét1y.(SUiéﬁééHéf; 1973). ©One study reported a
range of from 0.2 mgs/kg to 2.6 mgs/kg in its sample of 23
boys (Whalen, Collins, Henker, Alkus, Adams, & Stapp, 1978).
How much stimulant ﬁééicéiiﬁn is absorbed remains unknown;
no research studies have assessed subjects to determine
tissue or blood levels of the drug: Variability in dosages
is problematic (Wolraich; 1977). Without consistent dose

schedules, within-sampie concilusions and across-sampie
Comparisons become difficult.
Exactly how methylphenidate and the other central

nervous system stimulanis work to decrease hyperactivity is

still unknowWwn (Facts and Comparisons, 1980). For many years

it was believed that stimulants had a paradoxical effect on
hyperactive children. Whéreas "normally" active people are
energized by stimulants, hyperactive children were believed

to be slowed down by these drugs. Physicians used the
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so-called "paradoxical effect"™ as a diagnostic sign. If a
child suspected to be hyperactive sat still more often and

paid better attention in class while on stimulants, his
hyperactivity iias confirmed. If the stimulant did not

increase his on —task and in<seat behavior, a diagnosis of
hyperactivity was disconfirmed.

However, the paradoxical effect theory has been
discredited on the basis of two important research findings:
First; normal adults have been found to display improved
concentration; increased alertness; and shortened reaction
time when on stimulant medication (Weiss & Laties;, 1962).

Second; nonhyperactive children on methylphenidate have been

found to react exactly as do hyperactive children (Rapoport,
Buchsbaum; Zahn; Weingartner; Ludlow, & Mikkelsen, 1978;

Shetty, 1971, These results suggest thaf\ perhaps
hyperactive children are not physiologically different from
others. Their response to stimulants is the same as that of
normal adultsiand nonhyperactive children.

Currently, the most credible hypothesis as to why
stimulants subdue hyperactive children is that the drugs

arouse the inhibitory centers o the brain (Buchsbaum &
Wender; 1973; Saletu; Saletu; & Itil; 1973; Barkley;, 1977):
77777 i better able

The child on stimulant drugs is believed to be
to inhibit his inappropriate impulses: lie stops himself
from getting out of his seat, looking away from his work.

talking out in class. He 1is also more successful at
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scree while stimulant

screening out irrelevant stimuli on
medication: Since impulsivity and distractibility are
common characteristics of the hyperactive child,

methylphenidate can greatly improve his behavior:

The Placebo Effect

drug is  uUnreso Since

hyperactivity are behavioral

improves during the course of

employed placebo treatments t

shows that approximately one

children decreased impulsivit

placebo alone (Barkley, 1977;
common to find studies reporti
placebos is substantially great

drug its=1f (Knights & Hinton,

1973). For example; in the Knig
rated 88% of the methylphenid
placebo group as improved.
placebo accounted for 67% of
effects of the drug may have
smaller portion. Because pl

attributed to the

Review

This

chemical

the primary symptoms of
rather than physiologicals

influence on whether a child
drug therapy. Stidies are
blind placebo treatments in
of the research which

enhance experimental control

third of all hyperactive

y and distractibility on
Sulzbacher, 1973). It is

ng that the net effect of
er than the effect of the
1969; Sroufe & Steuwart,

hts & Hinton study, teachers
ate group and 67% of the

finding suggests that

while

the improvement

for

accounted

acebos demons
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powerfutl influence on hyperactive behavior,; it is
understandable that many consider double blind placebo

treatment to be a minimum requirement in studies of drug

effectiveness (Sprague & Werry; 1971; Wolraich; 1977;

Sulzbacher, 1973).

Despite numerous unansuwered questions regarding drug

treatment, the use of stimulant medication to treat the

hyperactive child is on the increase (Sroufe, 1975). Survey

children given Stimulant medication for hyperactivity rose
from 1:07% in 1971 to 1.73% in 1973 to 2.08% in 1975 to
2.12% in 1977 (Krager, Safer, & Earhardt, 1879). This rise
might be attributed to the fact that in the 1960s and early
1970s; a multitude of short term drug studies appeared in-
the iiterature: Results from these studies were favorable
on the whole and generated great enthusiasm for stimulant
drug therapy (Weiss & Hechtman, REITIE However, more
recently, numerous reviewus of the effects of stimulant drug

therapy on hyperactivity have tempered the early enthusiasm
for drug treatment. Most notable are investigations by

Sulzbacher (1973), Wolraich (19773, Whalen & Henker (1976),
Sroufe (1975), and Barkley (1977). 8@ 1In general, these

ectiv in

reviewers conclude that drug treatment is &

Hy
L

controlling some of the symptoms of hyperactivity but not

effective in controiling others: It is informative to
clarify which aspects of the hyperactive behavior pattern
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-

are affected by medi

ation:

Ql

Effectiveness of Drug Therapy

. Tests

Stimulant medication has been successful in improving
the scores of hyperactive children on numerous laboratory
type cognitive performance tests. _ The most frequently used

measures are the Matching Familiar Figures Test (MFFT)
(Kagan, Rosman, Day, Albert, & Phillips, 1964) and the

The MFFT requires the «child to look at a standsrd

picture and six very similar-looking alternatives and choose

the one picture which exactiy matches the standard: Since

the alternatives vary only in small detail,; the successful

strategy requires scanning all sik alternatives in a
systematic fashion before making a choice. Hyperactive
children most often adopt an impulsive task approach. They

choose the first alternative which looks the same as the

standard without checking the other pictiures to insure

accuracy: On stimulant medication; the hyperactive child
performs more refiectively. Typically; he takes longer to

make his selection and makes fewer incorrect choices:

Latency of response and number of errors both improve when
the child is medicated. The @&ffectiveness of stimulant
medication at improving the MFFT performance of hyperactive
children is well documented in the research literature

(Rapoport, Quinn, Bradbard, Riddle, & Brooks, 1974;

21
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Schleifer; Weiss; Cohen, Elman; Cvejic; & Kruger; 1975;

Campbell, Douglas, & Morgenstern; 1971; Garfinkel; Webster;

& Slcman, 1975).

the child is required to drauW a continuous line from the

start to the finish of a maze without crossing any lines or
entering any blocked paths (blind alleys). The test

consists.of a series of progressively more difficult mazes.
Successful completion of each maze requires tuo strategies:
slow; careful drawing so that no lines are hastily crbgééd;
and frequent looking ahead so that no blind alleys are

inadvertently entered: The test is considered a measure of

attention span and concentration as well as the ability to

plan, reason; and control impulsive responding (Barkley,

1977). As with the MFFT; the hyperactive child performs
more Skillfﬁlli‘ﬁﬁ the Porteus Maze Test when he is on
medication. The quantity of errors he makes . is
significantly lessened and the lines he draws are less wavy
in quality. Almost every study using the §6;;2U5 Maze Test

found it to be sensitive to the presence of stimulant
medication in the hyperactive child (Rapoport et al., 1974;
Conners; 1972; Conners; Taylor; Meo; Kurtz; & Fourier; 1972;

Conners; Eisenberg; & Sharpe; 1964; Greenberg, Deem; &

.

McMahon;, 1972; Hoffman; Engelhardt; Margolis, Polizos;

Waizer, & Rosenfeld, 1974).

22
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In addition to the MFFT and Por*aus Maze Test,;
stimulant medication has been shown to improve the
performance of hyperactive children on tests ﬁé&gﬁfiﬁé

reaction time (Cohen; Douglas; & Morgenstern:; 1971; Spring,

Giwenberg, Scott, & Hopwood, 1973; Sroufe, Sonies, West, &
Wright, 1973; Sykes, Douglas, & Morgenstern., 1972), on the
Continuous Performance Test Which measures vigilance to task
(Anderson, Halcomb, Gordon, & Ozolins, 1974; Sykes et al.,

1972; Weiss,; Minde, Douglas, Werry, & Sykes, 1971; Werry &

Aman; 1975); on fine motor tasks requiring conceniration

(Knights & Hinton; 1969; Lerer; Lerer; & Artner; 1977) and

Kinsbourne, Swanson, & Sobol;, 1977; conners et al., 196u4:

While the above measures assess a variety of differant
skills, they have common elemants. All require an ability

t hand for several minutes at a

to concentrate on the task

1]

neous stimuli. In

0]

time without becoming distracted by extr

response or to "stop; look and 1listen" before acting
tbDouglas; 1972):. These two abilities; to concentrate and to

inhibit impulsivity, appear to be most affected by stimulant

medication. If the task requires a substantial amount of

planning; vigilance or attention; the hyperactive child most

probably will demonstate significant improvement when he is

23
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on stimulant drugs.

Intelligence and

For years it was assumed that stimulant medication

chievement Tests

promoted greater learning in the hyperactive child. Sdéh an
assumption was not unwarranted. Stimulants increase the
hyperactive child's attention span and ability *o resist
distraction = on performance tests; it was reasonable to
expect better achievement on daily 1learning tasks. The

following equation was widely accepted by teachers; parents

and researchers alike:
Sitting Still + Paying Attention = Better Laarning

However, in the early 1970s, reseachers started two new

me rement strategies which later proved the equation to be

invalid: First, they added standard measures of

intelligence and achievement to the battery of laboratory

performance tests: Second; they conducted long term
evaluations of a cnild's academic progress wnhile he was
rereiving drug therapy. Both measurement strategies

Measiures of intelligence, the most common being the
Wechsler Intelligence Scale for Children (WISC), have not
shown that stimulant medication improves the IQ of

hyperactive children: Although there have been exceptions

(Conners;, 1972; Hoffman et al., 1974; Weiss et al., 1971),

24 .
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the majority of studies have found either that drugs have no

ffect; or that improvement is limited to isolated subtests:

m

0f the nine double biind placebo studies reviewed by
Wolraich, six showed stimulani medication to have no effect
on the WISC (Wolraich, 1977). The only minimally consistent
positive drug effect was improvement on the Coding subtest

of the WISC (Sroufe, 1975; Spring, Yellin, & Greenberg,

1976) . This test is & simple copying task requring
sustained attention; it does not assess reasoning or
problem-solving abilities: Since stimulants are highly
effective when the task requires sustained attention,

Results of achievement testing tell a similar story: a

E?bébééti@é child who behaves more StﬁdiddSI? on medication

i§ not necessarily learning more. In seventeen short term
studies measuring academic achievement over a median
treatment period of sir weeks, 82.6% of the dependent

measures were not significantly improved by stimulants
(Barkley & Cunningham; 1979): Generally, researchers used

the reading; math and spelling subtests of the Wide Range

Achievement Test (WRAT) as their dependent measures: The

pattern of nonsignificant results was clear in studies
employing a variety of other measures of academic
achievement. In the small percentage of measures which

Showed stimulant medication to have a positive effect on

short term achievement (17.4%), results were scattered and
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inconsistent. Authors of the studies most freqently
attributed these isolated improvements to enhanced attention
and concentration during testing rather than to significant

changes in intellectual and cognitive processes or
schotastic performance (Barkley, 1977; Weiss et al.;, 1971;
Conners; 1972).

at in the short run; stimulant drug

o ol

It becomes clear t

therapy does little to improve the academic progress of
hyperactive children. Several long term studies measuring
school achievement over a period of years rather than weeks
prodiuce similar results. Despite treatment with stimulants,

hyperactive children still have serious scholastic

difficulties at follow-up (Minde, Lewin, Weiss, Lavigueur,
Douglas; & Sykes; 1971; Huessy, Metoysr; & Townsend; 1974).
Studies £ind that over G50% of the hyperactive children
sampled failed at least one.grade in school while undergoing
drug treatment (Mendelson; Johnson; & Stewart; 1971; Weiss,
Kruger, Danielson; & Elman; 1975). oOther researchers report

that despite drug therapy:  hyperactive children do not

demonstrate normal progress on annually administered
schievement, intelligence and visual-motor tests (Weiss et

al., 1975; Quinn & Rapoport, 19753 . Generally,
medication-treated <children do no better than nontreated

children on a variety of measures (Weiss et al.;

|
(4,0

9

- |

Riddie & Rapoport; 1976): On some academic measures,

treated boys demonstated significant decreases in
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performance as compared to non-medicated byperactive
controls (Riddle & Rapoport, 1976) or compared to their own
pre-medication scores (Cunningham, 1973; Rie, Rie, Stewart,

& Ambuel, 1976 a,b). Some teachers judged medicated

children to be improved academically, but increased learning

).

[+ 01

did not actually occur (Riddle & Rapoport, 197

Rie et al: (1976a) explain this discrepancy by

y
suggesting that medication suppresses desirable and

undesirable behaviors in children: Stimulants produce more
in seat, on task behavior but at the same time; they reduce
commitment to task and other facilitative behaviors.

Evidence to support this explanation has recently been
reported by Sprague and Sleator (1977). They compared the
effects of various dosages of methylphenidate on the
learning and behavior of hyperactive children: The optimal

dosage of methylphenidate which decreased wiggling and

dosage which resulted in peak levels of learning.
Clearly, methylphenidate and other stimulants have

aware that improved performance on some measures is not
necessarily accompanied by improved academic performance.

Indications are that teachers cannot rely on medication to

treat the learning disabilities which so frequently



classroom Behavior

The eifect of stimulant drugs on the behavior of the
hyperactive child in school is generally measured using one
of tiio methods: a global rating scale or a classroom
observation system. Surprisingly, conclusions as to whether
drug therapy improves a hyperactive child's classroom
behavior depends in part on which measurement strategy is
employed.

Rating scales. The vast majority of drug research with

hyperactive children has utilized some type of rating scale
for parents or teachers. Although there are several
different scales filled out by teachers to assess changes in
classroom behavior; the most widely used is the 39 item
Conner's Teacher Rating Scale; TRS (Conners; 1669) or its
shortened 10 item version; the Abbreviated Symptom
Questionnaire, ASQ (Conners; 1973). To complete the TRS or
ASQ, the teacher rates the degree to which the child
displays a variety of hyperactive characteristics such as
"iails to finish things he starts, short attention span" of

ranging from "not

"constantly fidgeting."
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at all" to "very much" is used. Items on the TRS or ASQ

vary greatly. Some are global and others pecific.

Sometimes many different characteristics are grouped in one
item ¢teig:s ‘"excitabile; impuilsive") while other items

28
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Virtually all research using the TRS or its abbreviated

version has shown that the behavior of hyperactive children

is substantially improved while on stimulant medication

(Wolraich, 1977; Barkley, 1977): When a hyperactive child

is taking medication; his score on the Teacher Rating Scale

is significantly less than when he is not taking stimulants:

In short, the TRS is highly sensitive to the presence o
absence of stimulants in the hyperactive child.

like the Conner's TRS and ASQ are gquick, easy and
inexpensive to complete are probably why rating scales

abound in the research literature. Of late, reseachers have
recognized that in addition to the discriminative
capabilities o0f rating scates:; their reliability and

Studies show that rating scales of hyperactivity are
Unstable over time and that they result in low test-retest
reliability coefficients (Werry & Sprague, 1974; Harley,

Tomasi, Eichman, Matthews, Chun, Cleeland, & Traisman.

o |
Wi

Yy
18) : The tendency is to score any child as less

97

-

hyperactive the second time he is rated. This is a problem

in drug studies comparing a hyperactive child's performance

off medication to his performance on medication.
Differences between pretest and post-test ratings cailhot be

attributed wholly to medication effects; caution must be

used in their interpretation: Werry and Sprague (1974)

29
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post ratings is the result of a "practice effect."

the advantage of providing a global

Rating scales have
impression of behavior. This is in contrast to direct
observations which focus on behavior only during a

circumscribed segment of time:. However, their global nature
make rating scales more prone to rater bias. For example, a

teacher or parent who hopes a given intervention will prove

inadvertently skew ratings in favor of treatment (Sandoval;

1977). 1t is also difficult to obtain agreement between tuo

adults rating the same child. Rarely do the ratings made by
different raters produce an  interrater reliability
coefficient as high as .40 (Rapoport et al., 197u; Wender,

1971; Rléin & Gittelman-Rlein, 1975).

In addition to questions regarding reliability, the
validity of rating scales has become a controversial issue.
For a given measure to be considered valid, its results
should converge with results from other data sources

77777 e same construct (Cronbach, 1949):

purportedly measurin

|
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is not always true for rating scales of hyperactivity:

(G

Thi

Often;, scores obtained from checklists do not correlate with
scores obtained . from direct observations of hyperactive
behavior. For erample, Sprague, Barnes, and Werry (1970)
found that teacher ratings on the Conners' TRS scale

demonstrated a pouwerful effect of drugs on classtoom

30
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behavior even though there were few actual changes in the

amount of deviant behavior recorded by observers. Others

corroborate this lack of convergence between ratings and
observations (Klein & Gillelman-Klein; 1975; Williams;
Vincent, & Elrod; Note 1).

One research group designed a study to address the
(Blunden, Spring, & Greenberg, 1974). They compared results
on the Classroom Behavior Inventory, a rating scale very
similar to the TRS, to observational data. Most of the

relationships between corresponding inventory and behavior

categories were lou: For example; the correlation betuween
rated and observed verbal expression was :17: only one of

the seven comparisons produced a significant correlation:
rated and observed impulsiveness correlated .50).
However, an extensive study by Whalen and Henker

indicates that perhaps tating scales are valid measures of
hyperactivity. They compared teacher ratings on the
Conner's Abbreviated Symptom Questionnaire to an observation
system they designed. They found that 11 of the 21

observation categories correlated significantly with total

ASQ scores; correlations ranged from .26 to .62 (Whalen et

al.; 1978). However; 1lowu interobserver reliability on the

observation system makes interpretation of the results

somewhat tentative: The highest correlations betueen

observation category and ASQ score gdenerally appeared in

)
wh |
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categories requiring the observer to make subjective
judgments. These same categories demonstrate some of the

lowest interobserver coefficients. For example, four of the
observational categories which showed the highest
correlations with the total tesacher rated ASQ score (i:e:;

*disruption™; r = .62; "stand out"; r = :51; "high energy";

.44; "vocalization™, r = .44) also have remarkably 1ow

r
iﬁiéfEBééE"éE reliabilities €.31; :365 :365 .38;
respectively). Since most researchers train behavioral

observers to a minimum reliability criterion of at least
.75, any conclusions based on such below standard
reliabilities are highly questionable.

Evidence to date leaves researchers questioning whether

rating scales are a reliablle and valid measure of the
effectiveness of drug therapy (Sulzbacher, 1973). I1f a

hyperactive child 1is rated by his teacher as improved on

stimulant medication, it is unclear whether this improvement

is a result of reat drug effects, practice effects,
subjective judgment; or the positive bias of the rater:
Further; it is questionable whether the <child's rated

child's behavior in class.

measures. To evaluate the effectiveness

of drug and other therapies on the hyperactive child in a

more direct manner, several researchers have turned to
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classroom observations (e.g. Becker, Madsen, Arnold, &
Thomas, 19673 O'Leary & Pellam; 1978; Gittelman-Klein;

Klein, Abikoff, Katz, Gloisten, & Kates, 1976; Abikoff,

Gittelman-Klein, & Klein, 1977; Campbell et al., 1977;
Patterson; 19743 Using predetermined categories and the

time sampling metiiod; naive observers record the behavior of
hyperactive and <ccntrol children in naturalistic settings:
Observation systems have ¢the advantage of measuring the
behavior expected +to change as a result of intervention.
Trends in behavior and differential effects of treatment on
soime behaviors but not others (e.g., on task but not
fidgeting or blurting out) can be identified.

Direct observation requires taking an actual count of
the frequency of a given behavior: It is considered by some

methodoiogists to be the least inferential and most accurate

measurement procedure (Siegel; 1956; Stevens, 1951). In a

recent review of 756 studies of psychotropic medication and
children, Sulzbacher (1973) found that only 3.8% used
observaticnal measurement. Thas others employed rating

scales, perfcrmance tests, or clinical impression as their

dependent measures.

Studies using direct cbservation to measure drug
effectiveness are few in number: they are also conflicting
in results: Several researchers have found that stimulants

do not significantly reduce activity as measured by the

number of times a hyperactive child leaves his seat or moves
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away from his desk (Christensen, 1975; Schleifer, Weiss,
cohen, Elman, Cvejic, & Kruger, 1975; Sprague et al., 1970;
Ellis, Witt, Reynolds, & Sprague, 1974; Whitehead & Clark,

0). Oother research groups have used observational

-
el
~J |

measures and found that stimulant drug therapy is effective
in decreasing hyperactivity (Gittelman-Klein, Abikoff,
Pollack, Klein, Katz, & Mattes, 1980; Whalen et al., 1978).

As part of a larger study, Rachel Gittelman-Klein and

her colleagues observed 21 children before; during, and
following treatment with stimulant medication: They

and others in his environment, such as teachers and peers.
This limitation is noteworthy since the hyperactive child
has been shoun to be responsive to changes in teacher and
parent behavior (0O'Leary & Pelham, 1978; O'Leary, Pelhan,
Rosenbaum, & Price, 1976; Gittelman-Klein et al., 1976).
Although data were collected on the child's behavior during

treatment as well as pre and posttreatment; it was only for

on period per week: Further;

The most comprehensive observation system used to date

is that developed by Whalen & Henker and their colleagues

(Whalen et al., 1978). 1t consists of 21 categories of

34
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behavior which are coded as present or absent two times per

7]

minute for twenty minutes per observation period. Thi
system 1is an advance over previous codes in several
respects. It samples the behavior of hyperactive children
on a daily basis; in & yariety of instructional settings and

multitude of different behaviors: It also attempts to

[o]
o
o

code the hyperactive child's behavior as it affects others

in the environment.: For example; the behavioral category
"disruption® is coded whenever the target child's actions

interrupt other people’'s ongoing behavior. Other

Py | )
’

interactive Gcategories include "social initiation
"ignore", "physical contact" and "bystand". The Whalen
system also tries to capture the guality of the hyperactive

child's behavior in addition to frequency. Many codes
require observers to make éﬁéiiiéii%érjﬁ&gméhiéi such as

nd

“sudden", “high energy"; “stand out", “accidential®

[l

“positive and negative verbalization": Because of 1its
breadths this observation system has the potential for
adding new information to present data on hyperactive
children. It could also be used to evaluate more completely
the effect ocf stimulant medication on daily classroom
behavior.

In a five week treatment study, Whalen et al. (1978)
found that stimulant drugs significantly improved the
behavior of hyperactive boys on seven of the 21 observation

categories in their system. However; as discussed earlier;

35
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these findings are difficult to interpret because
interobserver reliabilities on this observation system uere

substantially lower than .75, which is the minimum figure

generally reported -in studies using observation systems

(c.f. Abikoff et al., 1977; O'Leary & Pelham, 1978; Campbell

et al., 1977; Williams et al., Note 1; Allyon, Layman, &

Kandel; 1975). For example, of the seven behavioral
categories in which a drug effect was manifest, - only one

category; "task attention", demonstrated a reliability at
the conventional minimum. The mean occurrence agreement for
the other s5ix categories was calculated at .39 using a
detection index and :63 using a concensus index. The

authors offer several reasons why reliability is belou

standard on their observation system: Such explanations d
not alter the fact that most researchers wouid not accept
these results as reliable. Although a qualitative and
interactive observation system is needed in hyperactivity

research, if such a system cannot be used reliabfl®ty, it
sacrifices its informative value.
Summary of Drug Effectiveness Research

For every study demonstrating a positive effect of

stimulant medication o the hyperactive child;, there is

another, equally controlled study which finds drug therapy
to have no effect (Sulzbacher; 1973): The question arises:
why the discrepancy? Do drugs work or not? There is no

simple answer to this question. Whether one concludes that
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drugs are beneficial to the hyperactive child depends in

part on how one measures the drug's effects: In studies

are used; stimulant drugs appear to decrease the symptoms of

hyperactivity. In studies where achievement  and
intelligence tests are employed, stimulants seem to have
little effect. In studies which employ a classroom
observation - system, results are mixed; no  overall

conclusions regarding the benefits of stimulant drugs on

arch

]

observed classroom behavior are possible. Future res

must incorporate the full range of dependent measures in

order to assess the total effects of stimulant medication on

the behavior of the hyperactive child:
Side Effects

In order to fully evaluate the effectiveness of a drug;

its risks as well as its benefits must be examined. The
benefits of stimulant drug therapy for the hyperactive child
are equivocal; the risks of stimulant medications are

perhaps more clear.

ﬁeih&ipheﬁida{e hydrochloride and dextroamphetamine
sulfate are formally classified as Schedule II Substances by
the Drug Enforcement Administration (DER) of the United

States Department of Justice: Drugs in this schedule are

described as having a high abuse potential with severe
psychic or physical dependence l1iability C¢(DEAR; Note 2):

Substances in Schedule II include non-narcotics such as
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stimulants and barbiturates as well as narcotic drugs such
as morphine and codeine: In short, methylphenidate and

dextroamphetamine are not considered harmless medications by

the government agency responsible for controlling their use.

Physiological side Effects

There 1is no research evidence to show that the

yperactive children

e ol

administration of stimuiant drugs to

results in physical addiction or dependence. However;
methylphenidate and dextroamphetamine are known to have
numerous physiological side effects. Many children
éxperience insomnia, anorexia, irritability and depression

&se stimulants (Barkley, 1977).

o+
=
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while taking either of

ects are dizziness, headaches,

(0]
o
o

Other less common side
abdominal pain, nausea, lethargy and drowsiness, tremors,
biurred vision and other ocular abnormalities; . emotional
sensitivity; and eneuresis:

In a sample of 155 hyperactives, parents systematically

recorded side effects experienced by their children during

the first weeks of methylphenidate treatment and again at

the end of tuelve weeks (Gittelman-Klein, Kleins katz;

saraf, & Pollack, 1976) . After four weeks, large
percentages of children had mild to moderate problems

falling asleep (67%), <decreases in appetite  (54%),

difficulty arousing in the morning (23%), irritability (18%)

and depression (16%).  Percentages of children reporting

these side effects decreased by the end of treatment, but

38
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still remained moderately high: At the conclusion of the
study, over one-third of the children were continuing to
experience insomnia and/or loss of appetite at ieast four

days per week. Likewise, Rapoport et al. (1978) found that

over 60% of their pormal sample of ten year old boys

experienced insomnia after administration of
methylphenidate: With some children, side effects are so
severe that parents or physicians terminate stimulant
medication, despite its positive effect on the behavior of
the hyperactive child: 1In one case, 89% of thé preschoolers

the medication at the conclusion of the study because of the
intensity of the side effects (Schleifer et al., 1975).
Other  physiological side eiffects attributed to
stimulant medication are worrisome not because they are
immediately negative or unpleasant for the child; but

because of their Jlong term harmful consequences. For

example; researchers report that repeated stimulant usage

can result in chronic increases in biood pressure (Arnold,
Huestis, Smeltzer, Scheib, Wemmer, & Colner; 1976 Aman &
Werry, 1975) and heart rate (Sprague & Sleator; 1977; Rie et
al., 1976b; Cohen et al., 1971; Rnights & Hinton, 1969):
Probably the most controversial long term consequence of

taking stimulants for several years 1is the suppression in
childhood growth (Safer & Allen, 1973; Safer, Allen, & Barrt,

1972; Beck, Langford, MacKay, & Sum, 1975; Quinn & Rapopott,

1975; Rie et al:;, 1976b):
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Losses in height and; to a lesser extent; weight are

worrisome for most parents and physicians: However, the
issue of growth suppression is not clear (Roche; Lipman,

Overall, & Hung;, in press): Contrary to Eﬁévgbove results;
Millichap (1978, 1975) reports that stimulant medications do
not have a depressing effect on growth. Most recently, a
two year study of the effect of mathylphenidate on height
and weight Showed that both measures of growth are adversely
affected in the first year, but the Héighi deficit is offset
in the second year by a greater than expected growth rate
(Satterfield, Cantwell, Schell, & Blaschke, 1979). These
authors conclude that the temporary growth suppression in
the first year is of such minor magnitude'as to have little
clinical significance: More long term studies of the growth

rates of medicated hyperactive children are necessary before

Psychological Side Effects

Stimulant drug therapy is a relatively simple solution
to the problem of childhood hyperactivity. The underl¥ing
assumptions of this approach are: 1) there is something
wrong with the child; 2) we must find out what is wrong and
iabel it; and 3) the child must be given something to clear

it up. Such a simplistic approach can have some negative

psychological consequences for the child. He may learn that
he is different from normal children; that he cannot control

himself without taking special medicine; that he 1is
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ultimately not responsible for his own actions (Ross & Ross;
1976). Such perceived loss of seli-control may have a
damaging impact on the child's self-esteem.

Once drug therapy i§ instituted, there is a tendency

for teachers, parents and physicians to relinquish
responsibility for treatment ocutcome. The school sees its

responsibility as ended after it identifies the problem and

makes the referral to the physician. The family's role is
ended when the child 1is taken to the physician: The

doctor's responsibility is fulfilled after organic disease

is ruled out and a course of stimulant medication is

prescribed. Once all parties have completed their dutiess

it is not customary practice to reopen the case to evaluate

the results (Mira & Reece, 1977). Solomons (19733 found
that 45% of the physicians surveyed monitored the medicated

child's behavior 1less frequently than once every three

becomnes a long term therapy. In many cases, once the chii

="}

is put "on the pill", daily medication becomes the norm for
the remainder of his childhood (Ross & Rcss., 1976 .
Physicians in private practice uwho prescribe medication for
hyperactive children and, jin addition, recommend other
treatments such as counseling or school consultation, find

,,,,,,,
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tSandoval et al:; 1976). As one research group attempting
to counsel parents phrased it:

we found that the parents of a child who is being

successfully treated with drugs are seldom very

interested in analyzing their owun behavior toward

the child and trying to change 1it: (Schaefer,

Palkes, & Stewart; 1974; p: 93)

In evaluating the effectiveness of stimulant medication
for treatment of childhood hyperactivity; we must not
overlook the ethical question: shouid stimulants be

prescribed if there is a chance they couid harm the

hyperactive child? Most children experience unpleasant

physiological side effiects from these drugs and many develop

"psychic dependence" on their medication. 1t is also
possible that stimulant medications have long term
consequences on growth; cardiovascular activity and
self-esteem: The extensive list of side effects has caused

many parents of hyperactive children much concern.

Because of questionable benefit and frequent negative
side effects, drug therapy has come under increasing
scrutiny. Many believe that stimulant medication offers
only symptomatic relief for hyperactivity (Wolraich, 1977).
Drugs simply treat short attention span, distractibility and
excessive motor activity but do nothing to curé the real

problems which are academic and social in nature. As one
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research group expressed it:

ue initially expected too much from any one drug

or from any one method of treatment of hyperactive
children... It was wishful thinking on our part

that a useful drug alone would change the outcome

of a fairly serious condition like severe chronic

hyperactivity, with multiple etiologic factors and
multiple and various manifestations. (Weiss et

al., 1975, p. 164).

Due to growing dissatisfaction with drug therapy,
alternative treatments have received much prominence in the
research and lay literatures. Benjamin Feingold has
proposed diet therapy; based on his hypothesis that
hyperactivity 1is in 1large part an allergic reaction to
artificial colorings and flavorings in food (Feingold,
1975). Others have suggested that hyperactivity is caused

by fluorescent lighting and have recommended that the

t=all
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standard cool-white fluorescent lamps used in schools,
stores, and offices be replaced (Mayron & Kaplan, 1976;
Mayron, Mayron, Ott, & Nations, 1976; Mayron, Ott, Nations,
& Mayron, 1974; Mayron, 1978). However, neither hypothesis

has been clearly substantiated to date by research evidence.

The number o diet responders has proven to be exceedingly
low (Conners; Goyette; Southwick; Lee; & Andulonis; 1976;
Williams, Cram; Tausig, & Webster; 1978) and attempts to

researchers have failed (O'Leary, Rosenbaum, & Hughes,
1978a,b).
Eéi‘iév_ﬁjr i@m' apy

The most promising alternative to drug therapy is
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behavior therapy: This treatment generally 1involves

teaching parents andsor teachers contingency. management

procedures. Compared to the volume of data on the treatment

6f hyperactive children with stimulant medication, the
research on behavior therapy is limited. In spite of this
paucity, results are generally consistent. Behavioral

programs designed to reduce hyperactivity in children are
successful, whether implemented by the parents at home
(Bidder; Gray; & Neucombe; 1978; Dubey & Raufman, 1978;
Schaefer et al., 1974) or by the teacher &t School

(Rosenbaum, O'Leary, & Jacob, 1975; Pelham, 1977; O'Leary et
al:; 1976). TRS scores; parent ratings of hyperactivity on

the Werry-Weiss-Peters Checklist, and other rating measures

shouw significant decreases when a behavior management
program is instituted.

Despite their apparent effectiveness, an important

question still remains: hou do behavior therapies compare
to drug therapy in decreasing hyperactivity at Hhome and at
school on a variety of measures? Are programs which teach

contingency management to parents and teachers a viable

alternative to drugs or are they merely second rate
treatments? Several studies have been conducted to address
the relative effectiveness issue: In evaluating these

studies, it is important to look at the thoroughness of the

research design as well as the {final outcome: More
specifically, the following need be asked in order to

‘evaluate results:
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1. Do the subject selection procedures ensure that
the children are "truly" hyperactive, (i.e.; that

they demonstrate the hyperactive behavior pattern

a) Does it include observations in the ciassroom

Using a multi-category, interactive system on
iihich adequate levels of reliability are

attained?

b) Does it include both home and school ratings of
hyperactivity?

c) Does it include measures of academic growth?

3. 1s the study conducted over a long enough period
of time to allow the effects of drug ‘and

behavioral treatments to become apparent?

4. Are the drug behavior therapies of sufficient

quality as to provide a fair comparison?

Several of the most comprehensive research efforts comparing
medication and behavior management will be reviewed in terms
of their resuits and how adequately they satisfy the above

Gittelman—Klein et al; (1980) conducted an eight week

study of children rated hyperactive on the Conners TRS and



considered hyperactive by their parents. Sixty-one subjects

were randomly assigned to one of three treatments:
methylphenidate alone, methylphenidate plus  behavior
therapy, or behavior therapy plus placebo. Each child's
medication was gradually imcreased until the teacher

reported that his behavior had improved. Daily doses ranged
from 16 to 60 mg:; with a mean of 38.2 mg. per day. Three
measures were taken over the course of treatment: a weekly

classroom observation using five behavioral categories, pre

and posttreatment ratings on the TRS, and pre and
posttreatment impressions of improvement made by each

A1l three treatments resulted in significant ciinical

improvement on observational, rating and impressonistic

measures. Houiever, the magnitude of improvement varied
across treatments. Oon all measures, boys in the

methylphenidate plus behavior therapy treatment showed the

most improvement: Closely following this érahp were the
boys treated with methylphenidate alone. This second
group's improvement was not significantly less than the
first group's on six of the seven measures. Significantly
less effective was the third treatment: behavior therapy
plus placebo. Boys receiving medication with or without

behavior therapy performed significiantly better than boys

receiving behavior théerapy without any active medication:
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One could conclude from the Gitteiman-Kiein et al.

study that no matter how effective behavior therapy is; its
success does not equal that of drug therapy. However;
certain methodological shortcomings of this study require
consideration before such a conclusion is reached. No
assessment of academic progress wss included in this study.
n addition; it is possible that the eight week treatment
period was not 1long enough to allow the comprehensive
behavioral intervention to demonstrate its full

effectiveness. Other criticisms jinclude the infrequency of
behavioral observation in the classroom (i.e. one time per

week), and the impressionistic guality of the home and

studies resulted in findings almost

[e]

Two smaller scal

exactly opposite to those of the Gittelman-Klein group.

Experiments conducted ?y Christensen (1975) and Stableford,

Butz, Hasazi; Leitenberg; and Peyser (1976) compared the
éfiéétéiéi stimulant medication to behavior therapy using
each subject as his own control. These studies found that
behavior therapy combined with active or placebo medication

prdebéd éighifiééﬁf iﬁéiébéﬁéﬁié in a variety of measures
including the TRS, observed classroom behavior, and academic
productivity. The behavior management program was So

successful at decreasing childhood hyperactivity that the
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The two within-subject studies deserve commendation for
extending the standard 6-8 week treatment to 3 months.
However; their measurement upproach wWas not without fault:
they 1lacked an assessment of hyperactivity at home and
interactive observations in the classroom. Probably the

most gquestionnable aspect of the Christensen study was its

It may not be valid
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highly spe
to generalize from a sample of 13 institutionalized retarded

hyperactive <children to a nonretarded hyperactive sample

Other studies with either single subjects or a small
number of subjects report behavioral interventions to be
successful at modifying a variety of hyperactive

_characteristics. Shafto and Sulzbacher (1977) 4found %that

for one hyperactive preschoosl _child low doses of

methylphenidate increased attending behavior during academic
periods but food and contingent praise ﬁété' more effective

in decreasing activity changes; inappropriate talking aloud;

e

0

isolated play and aimless wandering: At a higher do

1

=l

namely 1.0 mg/kg, the child's behavior deteriorated:
speech became less intelligible and his responsiveness to
teacher questions during academic periods significantly
deécreased. Ayllon et al. (1975) measured both academic
performance and classroom behavior of three hyperactive

children for whom stimulant medication had a significant

’
positive effect: Their results indicated that withdrawing

48
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medication and replacing it with a token program which

reinforced correct
full medication. Kt the same time, math and reading
performance for the three children jumped from 12% correct
on full medication to over 85% —correct using the
reinforcement program with no medication.

Wolraich, Drummond, Salomon, O'Brien, and Sivage (1978)

[adl
M
31
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m

d the Ayllon et al: experiment by studying the

ects of drug and behavior therapies on 20 hyperactive

Hhnl

i

m

aﬁiiaigﬁf?§<§féﬁiéfa classrooms. The effects of .3 mg/kg of

methylphenidate and a token economy were compared; results

revealed that either medication or behavior modification
Were successful at rediucing undesirable classroom behaviors.
Methylphenidate had a greater effect during individual
seatwork while the token economy was more powerful during
group instruction: However; only behavior modification

resulited in improved scholastic achievement:. These findings
confirm the results of the smaller scale studies; behavior
classroom behavior. A behavioral approach may be more
effective in producing increased learning.

Another study  which addressed  the relative
effectiveness question was conducted by O'Leary and Pelham
(1978). Their methodology was very complete: subject

selection procedures were thorough; behavior was meaSured at
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home and at school; drug and behavior therapies uWere o
standard gquality; and the four month treatment was far
longer than the mean duration of previous studies. Design

shortcomings were in the area of depéendent measures: only a

single category of <classroom behavior and no academic

measures were used.: In this study, seven hyperactive

children on stimulants were gradually withdrawn from their

medications concomitant toc implementation of home and school

behavior management. programs: Unlike the single subject

design studies reviewed above, O'Leary and Pelham grouped

from their seven subjects: By grouping results,

t
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behavior therapy appeared to be as effective as stimulant

medication in reducing off task behavior; the pretreatment

mean for Off féSR {while on Zfull medication) was not
Significantly different from the posttreatment mean (while
of.-no medication). However, & closer look at individual
data reveals that three of the 'seven subjects showed greater
levels of off task behavior at posttesting than at
pretesting: That is, for nearly half their sample;, behavior

therapy did pot prove to be as effective as drug therapy:

Which therapy is most effective in improving childhood
Somewhat disconcerting to those looking #for a simple ansuer
toc this guestion. There appears to be great variability in
how children react to behavior management and stimulant

medications. For some children, a behavior management
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program for their parents and teachers results in

significant improvement in their behavior. For others, only

medication produces change: Since studies demonstrating the

effectiveness of behavior therapy are few and the total

nurnber of subjects small, the balance remains tipped toward

stimulant medication as the treatment of choice. Some
researchers have questioned whether another behavioral

treatment could be more effective than parental training in

contingency management. As a result, there has been a
flurry of interest in self-control training as a treatment
for hyperactivity.:

Self-Control Instruction

As early as 1968, people began studying the effects of

téaching hyperactive children how o better control their

own behavior. Oone group found that the hyperactive child's

m

impulsive style of problem-solving could be modified if h

isten to directions, slouw

[

learned how to tell himself to
down; and think before he answered (Palkes, Stewart &
Kahana, 1968; Palkes; Stewart & Freeman, 1972). Others have
found they could improve a hyperactive child's performance

and reward himself, and lead himself back after making an

error (Meichenbaum & Goodman, 1969, 1971; Weithorn & Kagens

1979). In laboratory-type studies, instruction in
self-directed verbalization Hhas been successful with
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hyperactive children as measured by the Porteus Maze Test;
the MFFT; and subtests of the WISC: Whether

self-instruction training would effect behavior outside of

the laboratory was unknown until Bornstein & Quevillon

{1976) designed a study to assess generalization of
self-verbalization to classroom behavior: In this study;

three overactive four year old boys uere taught hou to
seli-instruct on experimental tasks using a procedure
similar to that of Meichenbaum and Goodman. These children
were then observed in their regular classrooms and found to
be markedly more on task immediately after fréiﬁiﬁg as iell

from a study with

[+

as twenty weeks later at follow-up. Dat
a similar population provided - partial support for these

results (Arnold & Forehand, 1978): However, a replication
study conducted with seven and eight year old children did
not confirm the Bornstein and Queviilon findings (Friedling

O'Leary, 1979). Self-instruction with this group did not

™

have even an immediate effect on either academic performance
or on task behsvior. Because the self-instruction program
failed to produce results, a token economy prograim uas

implemented in this study. Contingency management proved to

In addition to teaching hyperactive children to control

their oun cognitive behavior; researchers have also

attempted to teach self-management of motor behavior with

some SUCCEess. Ross and Ross (Note 3) used discrimination

52
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training to teach one hyperactive boy how to adjust the

speed of his performance to the requirements of the task:

At the end of treatment; he demonstrated age-appropriate

controtl of his motor responses.: McMahon and Suilzbacher

(1980) report a preliminary study of relaxation training
h

yperactive <child in which relaxation alsc shous

>
%
(o all
o
0|
=2l

promise at decreasing inappropriate classroonm behavior.
Generally, results from self-control research with
hyperactive children are encouraging. However, much of
ihééé dats come from isolated studies conducted under

An exception to the above 1limitations is the work of
Virginia Douglas at McGill University. She and Hher
colleagues have conducted the one comprehensive effort to
teach hyperactive children & variety of self-control skills

eness of this instruction on a wide

<

i

o+

and assess the effec
range of dependent measures (Douglas, Parry, Marton, &
Garson;, 1976).  The Douglas group developed a cognitive
training program that attemptaed to teach hyperactive

children to control their attention and impulsivity using

modeling, self-verbalization and  problem=solving
strategies: In addition to intensive instruction for the
child, parents and teachers were introduced to behavior
management techniques and taught how to help their child
become a more self-controlling individual. Following
training, hyperactive children performed significantly

. ;«; ‘(:“‘f
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better than untrained controls on a battery of tests
including the MFFT, Beénder-Gestalt, and Durrell Analysis of
Reading Difficulty. Trained children also performed
significantly better at posttesting than they did at
pretesting on nine of the ten dependent measures: these
improvements Were maintained at three month follow-up.
Whether these cognitive gains resulted in actual
behavior change is unknown since observations of children in
naturalistic settings were not undertaken: This cognitive

training program is notable because it taught hyperactive

children a variety of self-control skills in a direct

fashion and included parents and teachers in the training.
However, it failed to assess how well the skills taught and
measured in the laboratory generalized to the home and the
classroom. THis criticism is of some import considering the

Friedling and O'Leary (1979)  finding that seli-instruction

training in the laboratory se&tting had no effect on
classroom behavior. The Douglas study also did not compare
a selfi-control program with drug therapy: Without this

comparison; self-control training cannot be considered a

clinical alternative to stimulant medication: The Douglas
group realized these limitations and callied for large scale

studies to evaluate relative and combined effectiveness of

cognitive training, contingency management, and
pharmacological treatment. To date, no Siuch comprehensive



studies have been undertaken.
Research Objectives

This review has pointed out several limitations in
current research on childhood hyperactivity: In summary,
they are:

1. The lack of a wide range of measures £o assess
changes in the numerous characteristics of the

hyperactive behavior pattern.

2. The predominance of laboratory measures rather
than naturalistic measures of treatment effects.

3. The use of a short treatment period of

insufficient length to explore fully the positive

and negative effects of . behavioral and drug
treatments over time.

4. The lack uf studies comparing the effectiveness of

ehavior management instruction, comprehensive

ol

The present study was designed to address these
shortcomings. The overall research objective was to

both contingéncy management instruction for parents and
self-control training for children was more or less

ective at decreasing hyperactivity than either drug

M
L
o

therapy or contingency management alone. In order to
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naturalistic eighteen week study was conducted in which
eight hyperactive boys were assessed on a full range of
measures at home and at school: Some measures were taken
daily and some were taken pre and posttreatment: Included
in the assessment battery were classroom observations using
a reliablé, interactive coding system, teacher ratings of
hyperactive behavior, parent counts of negative behavior at
home, achievement and intelligence tests; Gcognitive -
berformance tests, a self-esteem test, and measures of
height and weight. It was felt that a study of this breadth
could begin to answer the questions brought to light in this

literature reviewm.
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Chapter Tuo
METHOD

Subject Selection Procedures

Rationale for Screenina
Hyperactivity research has burgeoned in recent years.

various aspects of the problem (Weiss & Hechtman, 1979).
Despite this spurt of new research; few conclusions about
the effects of treatment can be draun: This is due to a
variety of methodological problems; most notably in the area
of subject selection. Three of the most serious

shortcomings include wvariability between sampies of

(o]
Hhl

hyperactive children, variability within the same sample

children, and failure to affirm positive drug response

[
=

comparative treatment studies.

The first problem, variability afiong samples of

children selected for study, is @especially pervasive

(Wolraich;, 1977; Sulzacher; 1973; Sroufe;, 1975; Sandoval,

1977). Some researchers have focused on children uho
exhibit hyperactive behavior at home and at school while

setting. Some studies select subjects on the basis of their

scores on subjective rating scaies (cf: Conners TRS; 1969):

57




Others use a physician's. diagnosis of Minimal Brain
Dysfunction as the main criterion for inclusion. A feu

studies use more rigorous behavioral observations to screen

out normal; active children from the subject pool. These

Children selected by one research group are often not

considered hyperactive by another,» and treatments that have
proven effective with one sample of "hyperactive" children

may not prove effective wWith another.

An  associated methodological problem in  subject
selection procedures is within-sample variability. Even

when children are selected for a single study using the same

methods; they may differ greatly from one another: For
example; one child's hyperactivity may center around

more to attention to task. These differences are
understandable considering the fact that different parents,

teachers, and physicians evaluate each child, and each may

4]

Use different criteria. However, wWithin-sample variability

may mean that treatments may be effective for one subsample
of hyperactive children but h@f for another. Crouping
subsamples may obscure differential treatment effects.

A third methodological problem arises in studies
comparing the effects of drug therapy to other treatments:

In order to demonstrate that a given treatment is as

58
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effective as medication in controlling hyperactivity, it

the behavior of subjects selected for study. Just because a
child's behavior improves on medication does not guarentee
that the drug is responsible. 1In many cases improvement can

timated that 39%

[11d
]

be attributed to a placebo effect. It is

of all positive responses to stimulant medication are no

more than placebo (Barkley; 1977). This suggests that
doubie bilind placebo trials are a necessary step in
screening for comparative treatment studies:

To resolve these three methodological problems, an
extensive screening procedure was designed: Its objective

wWere the following:
1. Children selected foy study would be considered

hyperactive by multiple selection criteriai

2. The- sample would Nhe as homogeneous as possible

with respect to age, severity, and behavioral
characteristics; and
3. children selected for study would show a positive

response to their current medication during double
blind placebo triais so that meaningful
comparisons between drug: therapy and behavioral

treatments would be possible:



Figure 1:

Phase One--Recruitment and Preliminary Screening

This study involved the withdrawal of Hhyperactive

children from stimulant medication: Consequently; parents
of hyperactive children were the targets of recruitment

efforts as it was felt that administration of drugs was a3
parental decision rather than a school decision.

Hyperactive children and théir families were recruited
tor this study from a 35 mile radius of Stanford University.
Advertisements were run in four local newspapers covering
two counties. Letters describing the project iwere also sent

to 69 elementary school principals: Enclosed were flyers to

be distributed to parents of boys who were known to be
taking stimulant medication (Appendix &) . In addition,

articles describing the project appeared in three local

newspapers, a medical centér news release, and a parent
newsletter sponsored by the california Association for
Neurologically Handicapped Childréen (CANHC). These éfforfs;
vielded a total of 87 telephone inguiries.

A staff of five undergraduate resea;¢ﬁ assistants were

trained to describe the project and conduct interviews with

interested parents over the telephone (Appendix A).  The
purpose of these interviews was to identify those children
Who met the following preliminary criteria:

1. Boys between the ages of seven and eleven years

old.
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Diagram of Subje:t Selection Process
___ _Phase 1l - 87 families -
Recruitment & Ereliminarv —64 dié r}gtﬁ@eet qualifications
Screeaing to participate
® Telephone interview =
'ApplicatiQnAReyiemcf

——5 met qualifications but cho
not to participate

_ Phase 2 - 18 families
Parent Interviews

——>»-3 did not meet project's
homogeneity of sample
requiremernts
* Description of Screeming —
® Consent to Participate

® Description of Project

——=13 chose not to participate in
| in Screening ... . project

® Teacher Interview
® Review of Medical
History

Phase 4 - 12 ramilies

Placebo Trials = ‘—‘,f"—iﬂ"—,?‘??,,s’“f"ﬁ? marked change
) - in behavior on placebo vs.

°Daté Cblléttéd on child at me

hdme éﬁd at Schbbl while

® Data collected while child
ot placebo medication

e

Phase 5 - 8 families -~

Formal Acceptaﬁce

OParent and school meetinas

to describe placebo trials-
results

® Parent and school consent to
participate in project and

accept randomly assigned
| treatment




2. Currently taking stimulant medication to control

hyperactive behavior.

3. 0f normal intelligence and attending public
school.

4. Hyperactive botii at home 5nd at school.

5 No gross nedrolngical disease, psychosis, ot other

Parents of children meeting these criteria  and

interested in participating in the project were sent
applications and scheduled for a personal interview with one
of the Project co-bPirectors C(uppendix #A): Eightesen families

progressed to Phase Two of screening:

Structured parent interviews lasting approximateiy 2-3
hours were conducted at Stanford University. Both parents
participated in these sessions. In order to facilitate
communication; parents iwere asked not to bring the
hyperactive child with them. Parent interviews had several
objectives:

1. To review in detail the application to participate

in the project and to confirm thzt the hyperactive

62



2. To describe the proposad treatments in detail

including the requirements that parents accept

random assignment to treatment and agree to
Wwithdraw their child from medication.
3. To obtain signed parental releases to allow

Project Co-Directors to obtain information on the

hyperactive chilé from his school and physician
(Appendix A)-

4. To describe Phase Four o©of screening; placebo

trials; and to obtain written consent to obsesrve
the hyperactive child at school and at home while
he is on active medication and placebo (Appendix
B).

5. To gather more information on problems parents

have with the hyperactive cnild at home wusing a

Q-Sort technique: A summary of the items used in
the @-Sort can be found in Appendix B: The ten
most bothersome behaviors identified by this

0f the eighteen sets of parents interviewed, three
couples chose not to participate in the project. Their
reasons included not wanting to withdraw their child from

medication, not being willing to attend weekly <child

management classes, and not wanting to ask the teacher for



considerably from the rest of the sample. The tueive

Phase Three-~School and Phvsician Congent

Meetings were scheduled with the teachers of each of
the twelve perspective subjects. Thée purpose of these
meetings was to inform each teacher about the project and
the screening procedures and to obtain their cecoperation in

1. &Agree to allow observers in the cilassroom during
ptacebo trials and for three days per wuweek
throughout treatment.

2. 1ldentify at least two academic and two social
behaviors the hyperactive child had difficulty
tiith at school. These behaviors became items on

the daily School Note (Appendix B).

3. &gree to complete daily School Notes during
placebo trials and throughout the study.

4. Agree to allow t
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instruction from project staff during regular
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class time if he was randomly assigned to this

treatment.

All twelve teachers agreed to these conditions.

Esch <child's pediatrician was also sent written

material describing the project along with a telephone

number to call to obtain more information if he so desired:

Also enclosed was a request for information on the medical

history of the hyperactive «child C(Appendix &AJ. All
physicians returned this information; its review shoued
that hc prospective subjects displayed hyperactivity

secondary to gross neurological disease. psychosis, or other
shysiological causes.

On the basis of information received from teachers and
ﬁﬁ?éi&iéﬁé; all twuelve <children advanced to Phase Four of

the screening process:

Phase Four——Placebo Trials Design

A féii day double Eiiﬁd placebo study was conducted to
ensure that active medication was effective in controlling
the behavior of the tuelve hyperactive children under
cotsidsrstion. This procedure has been used by other
investigators to screen out children for whom medicéiiéh is
not effective (0'Leary & Pelham; 1978; Allyon et al.,
1975). For example; O'Leary and Pelham (1978) disqualified

heir ten potential subjects because behavior on and

™+
8
o
o
Ha
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off medication failed to differ significantiy:
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Tuo different designs were implemented in the placebo

Figure 2). The nine children on methylphéenidate were given
active meéﬁcafivn for four days, placebo for four days, and
active medication for an additional two days. The threce
children taking pemoline were given active medication for

four days and placebo for the remaining six days. These tuwo

designs were necessary because e half-lives of the tuo
drugs differ (Physicians' Desk Reference; 1979). In 24

hours all but one percent of the amount of methyliphenicate

taken has left the bloodstream whereas wiiihh pemoline, it

takes 72 hours to reach this same percentage. Therefore,
oniy a one @&ay ‘"washout" period was required for the
children on methylphenidate whereas a three day "washout"

Was required for children taking pemoline. Data collected

during these washout periods tiere considered part of the

active medication phase.

Both active and placebo medications during this ten day

St

period were supplied to parents by the project pediatrician:

These medications were prepared by the pharmacy at the

Stanford University Medical Center. Active medication and
placebo looked identicals; both were enclosed 1in capsules

containing a charcoal additive to disguise any differences

in color or taste.
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Figute 2

Placebo Stiidy Designs

Methylphenidate (Ritalin) (N = 9)

Wed  Thurs Fri sat Sun Mon Tues Wed

57

Active Medication Placebo

24-hour drug ''washout"

Magnesium Pemoline (Cylert) (N = 3)

Wed  Thurs  Fri Sat Suri Mon Tues Wed

Thurs

Active Medication Placebo

72-hour drug ''washout”
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All children took medication in the same dosages and at

times each day as they had prior to the start of
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was put in a separate
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the placebo trials. Each capsu

date and time to be taken.

m

envelope and labelsed as to th
Capsules to be taken by the child at home were given to
parents along with complete instructions for their
administration (Appendix B). Capsules to be taken at school

were placed in a separate packet with accompanying

instructions and delivered by the parent to the person
responsible at school (Appendix B). All parents and school

ersonnel complied fully wWwith project instructions.

.

Data Collected

Three types of data were collected daily during placebo
trials: Classroom Observations, School Notes, and Home
Behavior Reports:

Classroom Observations were conducted by nonparticipant
observers using the Hyperactive Behavior Observation System

HBOS) (Kirmil-Gray & Duckham-Shoor; Note 4. Observers

~

were blind to the purpose and design of screening. Each day
an observer coded the behavior of the target child and three

s in the same <class (comparison

3

randomly selected bo

children). A complete description of the observation code
and procedures is presented in the Dependent Measures
section of this report.

From observational data, a Negative Behavior per Minute

score (Negbeh) was calculated for the target child and for
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were subtracted from each other to yield a Difference Score

(Dscore) as follows:

Negbeh - CNegbeh = Dscore

3.41 - 4.41 = -1.00

Ugihg this formula, any pos1£iVé biffétéhéé Score
indicated that the target child displayed more negative
behaviors per minute than other children in the class.
Conversely, a negative Difference Score indicated that the
target child displayed fewer negative behaviors than his
classmates: 1{ medication was effective in centrolling the
behavior of the hyperactive child; Difference Scores should
have shown two patterns. First, Difference Scorcs in the

placebo phase should hz:ve been markedly higher than scores

sign and greater than +1.0, indicating that the target child

was considerably worse than others in his class during this

rhase:

School Notes were completed by the target <child's

teacher at the end of each school day: All twelve teachers

were blind to the amcunt of medication the chil in their

=1}

class was taking. Each of the teachers rated the four or

five behaviors she had identiiied previously as problems for
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the child. Ratings ranged from 1 to 5 on each behavior for
a total score of 5 to 25 points. I1f the child's medication

Was effective, his School Note scores should have dropped
markeédly diuring the placebo phase (more than 20%).

Parents completed Home Behavior Reports at the end of
each day. »5 iWith teachers, all parents were blind to the
egract amount of medication their childrén wéré taking. They

were informed that the dosage could range anywhere from no
medication to no higher than the ¢hild's surrent amount.
Each Home Bahavior Report consisted of ten items selected by

parents as specific problems for their child: Parents

reccrded the frequency from 0 to 4 of these ten behaviors o

a daily basis: Total scores ranged from 8 to H0: if
medication had an effect on the child; it was expected that
Home Behavior scores would gﬁﬁﬁ a sharp increase during the
placebo ﬁHéSé {(greater fhéﬁ 20%).

Each of the three measures used to collect data during
screening are fully described in the .Dependent Measures
section of this report.

Results of Placebo Trials
Lata for the twelve subjects involved in the placebo

trials 1iIs presented in Table 1: A scoring system wuwas

developed to simplify and summarize the screening data and

to aid in subject selection (Tables 2 and 3). Variables
rated were Classroom Observations, School HNotes, Hone

Behavior Reports, School:- Cooperation, Parent Cooperation.,

onl
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Aruitoxt provided by Eic:

Table 1

Classroom Observation, School Note, and Home Behavior Report Scores During Placebo Trials

Classroofn OB§éiVéEiéﬁ§a

Sechiool Notes

Home Behavior Reports

gig%f SﬁBjéttr Baseline Placebo Baseline | Baseline Placebo Baseline Baseline Placebo Baseline
I seorem)| a7 Lszee b | 180 7isee e 13.75  19.0%  10.25
2 vade 1:41 4I15%%  1.54 11.0 5:2*&‘ 14.5 15.8 36:3%%  16.5
3 Eric G. -.69 1.81%x -.10 15.6 11,7%% 23.0 120 10.0 6:0
5 iris -3.72 . 20%% - 16.25 7.0%% 22.5 6.0 18.75%% 7.0
5 David -.63 ~-.61 -3.08 16.3 8.3%% 18.0 11.3 17.3%* 6.0
5 Jason 2.10 2.84%%  2.30 14,56  12.08%  16.25 17.0 20.5%%  10.5
75 Eric C -:50 2:62%% .67 14:2 8:6%* 21:6 8:0 6:0 5:3
7.5 Scott SJ{ -.66 2. 16%% — 10.6 6.3%* —— 14.0 14.7 ——
9 Steve -.74 —.15%* —— 20.4 16.9* -_— 16.2 7.5%% il
10 Tom .15 B2%k  —=== 16.3  13.3 e 5.0 5.5% oo
11 Paul t1:91 -:77%%  -1.01 19:5  11.7%%  17.5 7.0 4.3 7:5
12 Robbie -.22 -.88 - 23.3 21.5 22.0 22.5 21.8 21.5

Note. "**" {pndicates a 20% increase or decrease in scores

"*" jndicates a 10% increase or decrease iu

2 pifferenice Scores

scores

® %o data available due to iliness of child or observer
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Subject Ranking Criteria
CLASSROOM CBSERVATIONS

Pattern One--Baseline vs. Placebo

Increase in scores during placebo phase greater than 20/
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Increase in scores durlng placebo phase less than 10%

i Controls

Pattern Two--Target Cl

1 = Scores during placebo phase greater than or egual to +1.0,

indicating that the target child is more disruptive than

comparison children

0= Scores during placebo phase less than +1.0. 1ch:at1ng that

the target child is as disruptive or less ajﬁ'uptlve than

comparison children

SCHOOL NOTES

ecrease in scores during placebo phase greater than 20%

De
Decrease in scores duvring placebo phase greater than 10%
D >

ecrease in scores during placebo phase less than 10%
HOME BEHAVIOR REPORTS

2 = Increase in scores during placebo phase greater than 20%
1 Increase in scores during placebo phase greater than 10%
2 Increase in scotes diuriiig pldcebo phase less than 10Y%

SCHOOL COOPERATION

= No problems anticipated

2
1 = Onz= or two siight problems antlglﬂated
0=

Many problems anticipated (e.g. securing room, worklng with

principal; allowing obtservers in classroom, complzting

School Notes, scheduling, not supportive of program)
PARENT COOPERATION

2 = No problems anticipated
= One or two slight problems antlclpated

=y
|

0 = Many problems anticipated -'s.g. spotty attendance at meetings, famlly

instability, infrequent child contact; unreiiable about returning
data, ot supportive of program) : :
DOSAGE OF MEDICATIiON

2 = Currently takes over 1.0 mg/kg body weight

= Currently takes between .30 and .99 mg/kg body weight
Currently takes less than .30 mg/kg body waight

[« R
non
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Table 3

Subject Ranking

Pattern 1 Pattern 2 B - Dosage

Baseline Target o ~_ Home School Parent = of
- - Vs, . vs. ‘School Behavior Coop- Coop~ = Medi- B B o
Subject ||Placebo omparison ot eport eration eration cation Total Rank
Scott B: 2 1 2 2 2 2 2 13 1
Wade 2 1 2 2 1:5 1.5 2 12 2
Eric G. 2 1 J 0 2 2 2 11 3
Chris - i 0 2 2 2 i i 10 5
David 0 0 2 2 2 2 2 10 5
Jason 2 1 1 .:Z .:Z 0 2 1(5 5
Eric C: 2 1 z 0 2 1.5 1 5.5 7.5
Scott S: 2 1 2 0 2 1.5 1 9.5 7.5
Steve 2 0 1 2 1 2 1 9 9
Tom 2 0 0 1 2 3 i 8 in
Paul 2 0 2 0 1 1 1 7 11
Robbie 0 0 0 0 2 2 1 5 12




64
and Dosage of Medication: on the basis ©of these ratings.,

subjects were rank-ordered for inclusion in the study.

Eight out of the nine top-ranked children were chosen. One

potential subject, dJason, ranked #ifth in overall ratings,
but was dropped from Zfurther consideration after additional
Goncultation with his parents made clear that they would be

unable to attend weekly parent classes.

Intervieus were scheduled with the parents of the
tielve children who participated in placebo trials: Data
from screening were reviewed, and reasons for acceptance or
nonacceptance in the study were explained: The four
families who twere unable to be treated in this study were
referred to appropriate community services.  The eight

families who were selected had the requirements of the

project again described to them. They were +then asked to
sign an individualized <contract with the Project

Co-Directors which specified the eract terms of their
participation as well as a Consent to Participate in the
Self-Control for Kids Project (Appendix C).

subjects were alsoc held to review the data from screening

e project.

-

and to obtain final approval for involvement in t!

Following formal acceptance; subjecis were randomly

mssignei to treatment, and data collection procedures were
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begun.
Subject Characteristics
Descriptive data on the eight subjects in this study

are presented in Table 4: The boys ranged in age from 7

years, 5 months to 10 years; 7 months with a mean age of 8
vyears, &8 months.  They attended eight different schools in

eight different school districts. Five children were in
second grade, tiio were in fourth grade, and one Was in fifth

Learning
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grade. One boy attended

Disabilities class; the others were in regular class
placements. All subjects were of normal intelligence with &

mean IQ of 108.

Upon entering the study;, all subjects had been taking

prescribed stimulant medication for hyperactivity for at

least eight months =snd up 5 O years, 2 months. During
baseline, subiécts contiiued on *he same medication at the

same dciage. Six continiiéd to  take methylphenidate

w

(Ritalin) and two continued on pemoline (Cylert). Dosage
of methylphenidate ranged from 10 to 45 mg per day with a
mean Jose of 30:83 nmg per day. paily amount of
methylphenidate in milligrams per Kkilogram body weight
ranged from :32 to 1:48 with a mexn of 1.10 mgskg body
weight. One child took medication only in the morning; one

took it in the morning and at noon: and tour took medication

mrorning, noon and after school.

\I‘
PR
il



Table &

Suﬁjéct Characteristics

Subiect

Age in
Years

Grade &

Class Type

Medication

Petcentile rercentile
Weight for Height for

Daily  Mg/Rg  Titie on B
Age - - — - -Age - -—1Q

Dosage Body Weight Medication

1

10-2

10-7

~3 |
Ll
W

iﬂ\
|
W

7-5

10-3

5
Regular

5.
Regular

_ 2
Regular

_ 2
Regular

2
Regiilar

4

Methylphenidate
{Ritalin)

Methylphenidate
(Ritalin)

Methiylphenidate
(Ritalin)

Methiylphenidate
(Ritalin)

Methylphenidate
(Ritalin)

Disability (Cytert)

2
Reguiar
2
Regular

Methylphenidate
(Ritatin)

Peroline
(Cylert)

40 mg. .44

-2 yrs. 75 97

10 mo. 5 5 95

90 105

[e =]}
o

1-3 yrs:

1.30 8 mo. 80 96 116

56.25 mg -

45 mg 1.48 1-3 yrs. 88 91 105

37.5 mg = 9 o, 87 90 92

9=2 yrs. 23 20 119

120

1-4 yrs. 78 97 109 . -

76

!

991
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The dosages of the two boys taking pemoline were 37.5

mg and 56.25 mg. Both boys took the drug in one dosage in

the morning as is usual practice with this medication (cf:

Physicians' Desk Reference, 1979).

The parents of the boys involved in this study were all

middle class with a median Hollingshead SES rating of 2:5:

Six (75%) were natural parents; two €(25%) had zdopted their

secns. Three boys (38%) were from single parent families:

32

Ql
Hhl

Mothers ranged inn age from 27 to 39 with a mean 5§§
years. Fathers were aged 31 to 52 with a mean age of 42
years. All parents considered their children to be
hyperactive before the age of five. All had also sought out

and tried a variety of special ervices to help their

1]
]l
L2 ]

» family counseling,

2]

children including additive-free diet
individual therapy for the child and special sports
programs . Families had tried beiween three and four such
services before entering this study:

Seli-Control Instruction for Children

A 48 lesson curriculu. was developed to teach
hvperactive children strategies for controlling their own
behavior. The curriculum was comprised of four crmponents:
self-direction, motor inhibition, attending, and social
problem-sclving. Skiils taught in each component are

presented i. Table 5. Four children received self-control

instrucvion. They were taught four 45 minute lesscns each

78
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Seif-Control for Kids Curriculum

— . COMPONENT - - - LESSON SKILL TAUGHT
Self Ditection , , B , S
1 -4 Eow to think aloud
5 - 8 How to evaluate your own work
9 How tc atrribute progress to
-  your own efforts )
10 - 11 How to prepare to do a task
12 Review
Motor Imhihition S
13 How to relax
14 - 15 How to contrul anger
17 How to control nervousness
i8 How to control touching
19 How to wait
20 How to keep from tailking out
21 How to discriminatc fast and
slow speeds .
22 - 23 How to adjust speed to tasks
and situations
24 Review
Attéﬁdiﬁg o . . _
25 How to learn from models
26 How to make eye contact
27 How to control body talk
28 - 29 Jow to check with somecne to
make sure you urderstand
o B _ them ) ,
30 - 31 How to get §6ﬁébﬁé'§ attention
32 Hbﬁrtbrkﬁfﬁ what someone is
- teeling -
33 How to express your feelings
verbailly
34 How to communicate accurately
to another
35 -~ 36 How to resist distraction
37 Review
Social Problem Solving
38 How to join #n activity
39 How to invite another to
) participate L .
40 How tuv make someone feel good
41 Ho% to make friends o
42 How to réC6gﬁizé757prbblém
43 =~ 4L How to come up with solutions
45 How to rECbgﬁiZE consequences
46 = &7 How to choose gbbd soluticns
48 Review

74



69
wteek for 12 wsuks. Eas’» = ild received a total of 36 hours
‘0f instruction.

Half of ihe lessons were taught in the child's oun
schorl during regular class ﬁaurs; These sessions took
place in the afterncon so as not to conflict with classroom
observations or instruction i reading or math:

Approximately 25 percent of the 1lessons required the
participation of a second child. 1In these c-ses, the school
principal selécted a child of the same age but in a
different class tc participate in the lesson and serve as a

positive model for the hyperactive child. All school
sessions Were conducted outside of the regular classroom in
space provided by each principal.

The other half{ of the lessons were taught at the Center

or Educational Research at Stanford (CERAS "hildren came

Hh|

o “ane Center one night each week for 1% wzeks and wu=re

o

taught two lessons each night with a 15 minute break in
betiesn. Parents of these four cHildren attended child
management classes at Stanfcrd while their children were

involved in self-control instruction.

Structure and Co:itent of Lessons

PR

Each lesson had the same basic format. First, the

instructor reviewed the child's homework from the previous
lesson: Next; @& new skill was presented: The instructor

described the skill; modeled it; and had the child practice
it: A variety of techniques were used including board
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games, videotapes, audiotapes, worksheets, " roleplays, card

sorts; and quiz games.: The purpose of this practice was to
familiarize the boy with tne nurerous ways he could use the
skill and make it a routine part of his everyday behavior:

Next, the child was given a new homework assignment that
required him to try out the skill at QEBSSi or at home in
order to promote generalization: ?iﬁéii?; he was rewarded
for his performance in the lesson.

Reinforcen rcenent 7 System

A token system iias implemented to reward the child for
task-appropriate behaviors such as paying attention, sitting
still, coming on time and returning homework as well as for

t 1as used in all lessons.

practice of new skills. The system
Each child could earn up to 50 tokens per lesson, 20 for
task-appropriate behaviors and 30 for skill practice.

Tokens were counted at the end of zach lesson und exchanged

periodically for prizes: Iinitially; children could receive
a prize at the end of each iesson by reaching
1nu1V1dua11976éterm1ned criteria. The criteria were
gradually increased, requiring children ~ to perform
sppropriately for several days before earning a prize. By
the twelveth week ©of instruction, children earned a prize
about onze a week: Prizes mere small toys costing 39 cents

81



or less and of high interest to bovs aged 7 to 10. Examples
~included baseball cards, toy cars; pocket games sn: “chool
supplies: All prizes were provided by the project:
instructars

The Self-Control €urriculum was taught by six different

people. TWo were the Co-Directors of the project; the
other four were upperclass undergraduates at Stanford

University. Each instructot taught each of the four boys on
a rotating schedule.

To insure wuniformity of presentation, tuwo steps were
taken. First, detailed lesson plans which specified exactly

what the instructor was to do and say and how he or she was

to respond to the child were developed: Lesson plans for
the complete Self-Control Curriculum can be found in
Appendix D. Second, all instructors participated in a
compréhensiveé training program. This training consisted of
two one and one half hour sessions peér week for the 18 weeks
of the stuuy and was led by the Project Co-Dirsctors.
Sessions covered weekly curriculum content; behavior

management techniques; how to use the reinforcement system,

reading on the hyperactive child, and discussions of the
management and progress of individual children: Modeling

was used extensively throughout training; and feedback on

teaching performance was constantly provided. Process ncies

Were made by the instructor after he or she completed
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se notes provided a systematic anc

>
[0l

teaching a lesson. T
ongoing record of what each subject had been taught and houw
he performed in the session.

Child Management Classes for Parents

An eight session, twenty hour behavior management
program was developed to teach parents of hyperactive
children how to better control their sons: Skills taught
included how to pinpoint problem behaviors; how to increase
positive behaviors and decrease hyperactive behaviors; how

to use time out; how to develop parent-chiid contracts; how

to use a point system, znd generally, how to control a
hyperadactive child without the use of medication. 1
overview of the curricuium is presented in Table 6. The

primary text for the course was

(Krumboltz & Krumboltz, 1972).

drawn from Families (Patterson, 1971), Helping Students Help

Themselves (Goodwin & Coates; 1976), Counseling Methods

(Krumboltz & Thoresen; 1976); and an article summarizing the

newest research on hyperactivity by Kolata (1978):

17,1
(8
X
u
[vR
o+
n:
(o
Hn
o N
[0 M
- Y
[uR
=
o+
n.
e
o
L2 3l
ct!
[wN
Ql
[N
o Il
[N
ct!
i
Qul
()
31
o+
o ol
(v
ni
[0
Q
[
5]
]
]
®
]
o
o]
L2 ]

two couples this was the only intervention. The children of
the other four couples simultaneously received self-control
instruction. Classes met weekly for the first four Weeks.,
and every other week for the next eight weeks. on .ueks

when classes were not hLeld, parents iers contacted by

telephone to find out how the week went and to answer any



Child Management Classes for Parents of Hyperactive Children

Titie

Topics Covered

Our_Hyperactive
Children

Increasing
Appropriate
Hehavior

Behavior |

Becreasing
Inappropriite
Behavior 11

Discussion of schedules and

of parent cl

LE stics of o
children - [{lm 3
Any Child Only More Sa"

Myths about hyperactivity

Drugs and hyp tivity
current research

ihv principio,ui reinforcement
Types_of _reinforcement .
e reinforcers for

How to _cho

your gh;jii- A menu ¢o

The principle of successive
approximations - How to
shape buehavior

How to relfforce Inappropriate
behavior . .. .

How_to develop action plan to
increase pinpointed behavior

Satiation L

Extinction - liow to {gnore, when
to {gnore

The principle of intermittent
reinforcement . -

How to rélnforce fncompatible
_behaviors S . .

Roleplay demongtrating how to
ignore

ent - Pros and cons

Time~-Out - How, when and where
to wge it

ation In the use of
time okt . . . .

How to develop and action plan
to decrease plojeinted
behavior

Tabl

e 6

Session

Title

Topics Covered

5

Modeling, Cue¢lng
fnd Cont ractIng

Contracts and
Point Systcems

Troubleshoot ing

Change

The principle of observarional
Tearilng = why it's Important
_children. .

Cuing - what it is_

Types _of vues We give

How_to use cues with hyper-

__active children

What is a pareat-ch{ld contract

How to p a simpl t
to increase or decreasc a
behavior

General principles of contracts
How to use a point systes fo
change many behaviors at

_once__ .

How_to design a point system
for your child to increase
and decrease his behaviors

What are antecedenls
What are consequéences !
How to use ABC charting to I

change behavior

Troubleshooting togetheé at home

The pros and cons of living with
# edicated child

Adjusting to your child off
med{cation - .

Tips on_taking care of yourselvea

How to find the best teacher for
your boy. . __.

How_ to ‘utain the progress
yen rade

wslon
1
5
3
4
O

ERIC

Aruitoxt provided by Eic:

praT A7 1A
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questions. A1l <classes were held at the Center for
Educational Research at Stanfo.d (CERAS) and were taught by
one or the other of the Project Co-Directors. To insure
consistency of pre. eantation; detailed lesson plans

specitying points to be made and examples

to be used uere

develnped: In an zffort to guarantee that parent training

conformed tc prepared lesson plans; the Project €o~Director

met after each lesson to review what had

parents. The Child Management Class curriculum can be fouid

in Appendixr E.
Tiio couples participated in each

Sessions lasted approximately two and one

been taught the

parent group.

half hours and

fgllowed the same general format each week. First, the

previous week's homework zssignment was discussed in det:il.

Any problems parénts had in implementing

neuly 1learned

behavicr management principles were resolved before neuw

materieci was presented. Next; tle previous

4uiz wis reviewed, and gquestionc about

were wunswered. Third
applicstion to individual chiidrin discus

were often uUsed io demonstrate to parents morz effectiv

wzys of managing their sons. Lastly,
ascsigned which required the practice
presented: Parents <chose which of their

behaviors to apply the skiils *c. The most

chosen by na:ents are presented in Table 7:

Qo
(W

ERIC

Aruitoxt provided by Eic:

week's take nhome

assigned readings
» new n *erial was presented and its

se . Roleplays

]

new hkimework was

of skills just

ctiild's problem
common behaviors

Care was taken
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Aruitoxt provided by Eic:

L/

Not going to bed on first reqcsst
Not getting to school on time

Interrupting parent sonversations

‘Mak.ldg strange or disruptive ncises

Ariuing and rzlking back when asked
vo 4 Cokatiing

Wetting the bed at night

No’ coming wheti called
Destroying property

Not completing ho' rmwork on owi
Chasing the dog ir: the house
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throughout the program to tailor assignments and examples to
the specific needs of parents of hyperécfiqé children.

The four sets of parents whos> chi.dren received
self-control instruction were g:.ven an extra assignment each
week . They were asked to practice with their children oine
or tuo specific skiiils the Loys had learned in selfi-contrcl
training. “he §.:.- = of tiiis practice was to faniliarize
parents with ="zt %their rhildren had iearned and to teach
them %o reintorce the Loys for using self-control skiils at
home . Discussion of these additiorail assignments took
approximately five minutes of class time esach week.

was no fee for parent classes or self-control

il

Ther
instruction. However, in order to insure that both parents
attended all parent classes, eisht refundable checks were
collected at the first meeting. The ambunt of thess checks
varied from tzn dollars to thirty-five doilars pet ieeXk,

ths amount of each «cteck o the basis o0f 3 1local mental

health agency's sliding fee scx:2: The only requirement was
that esch check ' large enouxh to motivate them. Weekly
checks were ref sd only if both pareits attended .the
class; completeéd the reading a:signment, and f£ui: uwed
through with behavior zhange projects. K11 fathers as well
25 mothers attended every purént class. K11 =~oiuples

rece.vr.d eight refund =shHecks.
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Aruitoxt provided by Eic:
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Teacher Consultation

Teachers of the six children who received either

treatment were ~consulted periodically by the Project
Co-Directors to find out how the children #are progressing
il schoo' and tuo Aanswer any gquestions. The amount of
contazt varied d2pending ch how frequently teachers felt the
need to talk to someone on the project. The number of

consultations ranged from a high of once per month to a low

of once aver the course of the study. Requests for
concsuttations were more frequent in the last month of
treaiment coincidins with the time when tiie children were of
the lowest dosages o' medication;

Teuchers received consultation on hnow to reinforce the
child's use of self-control skills at school. In addition,
teachers whos -.yu&sted it were given help in setting up
simple classrool incentive programs and time out procedures.

Mesicaticn Wi.sndrawal

The rix ghildren w:ks received treatment .vre . adually

withdraun from ‘stimulai medication simultanecus to

rvention. DOuring baseline and through the first week of

bo I
o+
I

i
treatment; all chilaren remained zn their usual ¢ssages of

e second wneek of parent

[adl

medication. Beginning with

classes and continuing each week thereafter: dosages Were

r.4duced. Reductin.is were generally small, ringing from 2.5
mg to 7.5 mg per week for boys taking methylphenidate and

9.37F =z per week for uys taking pemoline. To facilitate

i1l

me“iration withdrzwal;, each child's pediatrizian was asked

88
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to prescribe the child's regular medication in the smallest

ablets pocsible (5 mr tabiets of methylphenidate and 18.75

o+

mg tablets of pemoline): (See Appendix €): Parents were

respoasible for seeing that the child received the

appropriate daily dosage of medication at home and at
school. They krew preciseily how much medication their child

was taking each day. Teachers and the children themseives

kriew that dosages were reduced but did no* “now exscfiy how
much they were reduced by. Classroom observers were tofally
uninformed about thé nature of the study and were not told
that any children they were observiiy were taking stimulant
medication.

To insure t.at all children woul? be withdrawn from
medication by the end of the study, &an individual reduction
schedule :'as drawn up for esch child. Euch week at child
mznagement classes parent: were informed of the amount of
would be taking for the f2lluwing

week and were told *c %egin this lower dosage the next day:

Red:uction schedules were g=znerally adhered to. Zowever; if

ciassvroom obreivations for two consecutive weeks shouwed
deleriorati.n in the hyperactive child's behavior, the

ined at the same level for an additional week to

Bl

Yosaize rem
“Jlow “z2havior to s:abilize. Reductions wer» continued
frilowing this stabilization period.

Five out of t.. siy treated obildren ware withdrawn

irom medication according to schedule. The niumber of weeks

Ce
Yo
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Table 8. Overall; it +took an averag:z: of 8:4 wezls rc

accomplish this_reduction. The five boys wno completed druc
withdrawal were o©0iff medication entirely for an average of

3.6 wWeeks by the end nf the study. The sixth boy was nevert

Withdrawn compiétely from medication. His parents refused

t¢ reduce his dosage below 33% of his original amount

because they felt his behavior had deteriorated
significantly: Classrooim nbservations did not substantiate

their conclusions: However; this conflicting evidence had

e this famiily

no influence on the parents Rather than 1o

(L

irom the sample, Project Co-Diractors decided to follow the
child's progress to the end of the study.

Design

An internsive (time-series) design was used to assess
the ef.zcts of the two non-drug interventions on tlie
behavior o7 hyperactive children relative to drug therapy
(ci. Glirss; MWillson & Gottman; 1975; Hersen & Barlow;
1276 Kratochwill; 19783 . Four «c¢hildren received the
co- ined treatment, Seli-Con*iol Tnstruct*tion pius Child
Man jenent Clasies for Farents. The varents of tuo
addi‘iona’ children attended Child Maridgement Classes only;
their 5cns diJ n t receiva s»écial instruction. Each of the

ment were simu® ianeously

Ll
23
o~

children who received tré
withdrauwn from medication. Another two =hildren served as
delayed treatment con'rols. They participaied in all

assessment procedures but remained oii their usual dosages of

90




Table 8

Weeks to Reduce Medication to Various Levels

Subjects Original  Weeks Weeks Weeks Weeks
Dusage to 50% to 25% - to 0% Off

Medication Medication Medication  riédication

1 40 mg 4 10 11 1
Ritalin

2 30 mg 6 - - —
Ritalin

3 25 my 6 8 9 3
Ritalin

wn
w
~

4 10 mg 4
Ritalin

L
(9%
i
3.
I~
~J
—
o
[N

:a,\(t:fe‘

w

6 56.25 mg 3 4 7
Cylert

il
(o]
S
(W%
N

4.5 6.8

oz
s
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medicatis~. and did not receive the behavioral ireatment

until the =<tucy was completed. All eight subjects were
observed svar &ih 8 ieek period, thiee to four weeks of
baseline, twelve wéeks cf treatment and tuWo weeks directly
foliowing treatment. Figuis 3 presents an overview of the
research design.

Experimantal Gcontrol was enhanced by several desir-
features: time-lagged  treatmen‘s, delayed treatmen-

controls; within subject comparisons, aiid random assignmant

The first control; 1{ime-lagged treatment:s; involved
providing the same treatm=nt to more than one subject, but
beginning intervention one v'eek later for half the subjects
in @&ach treat-unt. This tiwme-lag feature serves two
purposes.  First, it may provide replication effects; that
is, the delayed subjects may show -he same changes in
behavior with treatment as their ycked partners. &econd. it
can demcnstrate the functional  rel’z*ionship betuween

tr~atment and outcome if the 1agged subjécts Show treatment

In keeping wilh the time-!ag feature, Subjects 3 aui &

in the combined treatment received thair first instruction

one week late: than &S-ubjects 1 and 2: Iderlly; Subject €6 in

atment should have

!

the Child Manajement €Classes only tr

received inst:suoticn vae week lzter than Subject 5:

However, this wruld have meant that pavenis in thi:

0D
g
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Figors 3

Research Design
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Self-Control instruction for Children &
Child Management Classes for Parents

Post

Treatment
Observations

Baselirie

*

Child Managément Classes for Parents Only

Treatment
Observations

Baseline

Chii¢ Managemert.Classes for Parents Only

Post
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treatnient received individual instruction rather than smailil

group instruction. Such individual attention would have
treatment. Since one of the purposes of this study was to
compare the effects of self-control instruction combined
with child management classes to child management classes
alone; it was essential that parsnt instruction was
identical in the iwo treatments: Consequently, Subject ¢
was not lagged behind Subject 5: Both began treatment i.
week 5.

To further incrcase experimental control; two delayed

treatment subjects were inciuded in is design (Subjects 7

o+
=gl

and 8J. Thsse subjects were observed and iested over the
entire course of the study but did not receive any form of
treatment until the counclision of the research. They

continued sn their usual dosages of medication for the 18
week period: These tuwo subjects were included to control
for possible threats to interinal —alidity such as the
nonspecific effects of intensive measurement, attention, and
expectancy.

A third feature of the design which controlled for
variability among hyperactive children was the use of each

subjéct as his own control. Hyperactive chiidren as a group
are extremely heterogeneous; they differ in thzir

bekavioral <characteristics, their response to stimuiant

medication, and their reactions to behavioral interventions

|



84

‘O'Leary & Pelham, 1978;  Ross & Ross, 167563 Barkley,
1977) . In light of this variability, the most clinically
relevant measure of treatment effects is within the same
child rather than between groups of children. In this

intensive desigan; the effects of several different
treatments were observed in the same child: full
medication; partial medication plus treatment and no
medication.  In this uay, questions about the relative
efficacy of behavioral interventions versus stimulant
medication for the same child could be addressed.

To further enhance exprrimental control, all subjects
were randomly assigned to treatment. This design feature
insured that there was no bias in determining which subject

Time Series Analyses

Ltassroom Observations

1f interobserver reliability is  high, ciassroom
observations are the most objective way of assessing the
behavior o¢f kyperactive children in school (Sulzacher,

1973). Further, research has consistently demonstrated that

behavioral ohservations can discriminate hyperactive
children on and off medication as well as before and after
treatment (Abikoff et al., 1977; Whalen et al., 1978;
O'Lesry & Pelnam,; 1978): Since the purpose of this study

was tc assess objectively the effects of tmo behavioral



treatments compared to stimulant medication, an observation
system was considered essential. Such a system needed to
meet three criteria: First, it Hhad to have face validity
for hyperactive children; that is, it needed to measure a
variety of behaviors that H?ﬁétécfivéAbb?s wiere known to
dispiay. Second, the behaviors assessed needed to be well
defined and easily observable so that a high level of
ihtét@bggrvar reliability could be attained in all

~ -

behavioral categories: Last, the observation system needed
to messure the behavior of both the hyperactive child and
sthers in the environment as the behavior of otheérs may

o the maintenance of hyperactive behavior:

(3l

contribute

None of the currently available classroom observation
systems met all three of these criteria (Abikoff et al.,
1977;  Whalen et al., 1978; Williams et al:; Note 1;
O'Leary & Pelhanm, 1978 ; Campbell et  al., 19777 .
Consequently, a new system was developed based on the
strengths of current systems and in keeping with the
requirements of this study.

The Hyperactive Behavior Observation System (HBOS)

The Hyperactive Behavior Observation System (HBOS)
(Rirmil-Gray & Duckham-Shoor, Note 4) is comprised of eleven

e

=

t

ol
Hhl

behavioral categories, nine which assess the behavior
target child and tuwo Wwhich assess the behavior of others in

the environment. Specific behaviors coded and their

definitions are presented in Table 9. The HBOS Scoring

97
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tiyperactive Behavior Observation System (HAOS)

Code:

Definitions

Q0ff Task (0IfTask)

In/Out Seag

®1n Seat (Inseat)

©0ut of Scat (OntSeat)

Fldget (Fldget)

Locomotar (Loco)

Toueh (Touch)

NorComply (NonCom)

hy teacher, curriculum or cl
rules, Seore On Task 1f unsure
whether the ehild {s on or off.

Not doing what I8 expected as.
specified by teacher, curriculum;

or classroom_rules for_any Period __
of time during_the observation_frame.
Score as Off Task even i child

teacher eniy E}iETiy.

S{tting en a chair or, when appro~

priife, on. thé floot with at leéast

one_buttock touching surface. Code
In Seat unless certain child i{s out
of seat.

Sitting or stunding with both buctocks
out of chair, even If”ehﬂld returns

to in-seat by end of observation
frame.

ﬁoving body_ wﬁiie in reiaiivciy
stationary position in or out of

chair: most often repetitive movements.

least one step or one

foot away.

property with bodv ar ubiect Target
child must be an_active pnrticipnnt.
Continue to acore Touch during
consecutive ohservation frames if
child keeps touching.

Not taking an action that 18 re-
quested by the teacher within one

time . Trame:. request can be divected -
at .elther_the group or. the Ihdividual
child: Alwavé Gcoté Off Task a& well.

Vorbal (Verhat)

® Posteive Verbal (Posverb)
® Negative Verbal (NegVerb)

Talkout (Talkout)

Yoige (Noise)

Teacher Aftention i;Attni

®Positive Teacher Attention {TPos)

® Nepative Teachér Afténtion (TNeg)

peerAttention (PeerAttn)

© Posttive Peer Attention (PecrPos)

® fiegative Peer Attention (PeerNeg)

Any verhal rceponsgﬁby the childy
cnd rbal {f 1d's lips are
mnving or his volce is rvcognizable
and {t {5 clear that words are being
apoken even 1f content of message

is not clear.

A_verbal_regponge_which actively
initiates gocial contact or is
made_in response to another's attempt
to make contact.

A verbal response which is argu- ..
mentative, disapproving or commanding.

A spontaneous verbal response which
is inappropriafe for €ime. place,
and_activity; has impulsive quality;.
most often loud and attention~getting.

or without the use of mouth.

Phyaical or verbal attention directed
at _the_child being _observed. Only _
code_Teacher Attention if she sgeaks
to the child, touches thc child,
smf}ca ar iuﬂks at the child and he
Tooks back.

Positive physical ot _verbal ﬁfiéhiléﬁ
directed at ¢he child being observed.

Ncgntive physiral or verbal
on directed at the child being

erak to. touch.rﬂmile or look at
child and he looks back.

Positive physical or verbal attention
directed at the child being obsetved.

Negative physical or_verhal attention
directed at the child beinp ohserved.
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for
eighteen weeks on each of the eight boys in the study No
observations uwere conducted on Fridays as activities on this

day tend not to be representative of the rest of the week.
each week as observation days. Oon each of these days;
observers spent 30 minutes coding classroom behavior during

fiath or reading periods--18§ minutes on the hyperactive child

ind 15 minutes on comparison children: The reason for
observing comparison children was to provide a control for
general activity level and to establish a classroom standard
against which to evaluate the behavior of the hyperactive
child. All boys in each hyperactive child's class served as

The observation period was broken down into six
5-minute blocks: Observers made the first 5-minute
observation on the hyperactive child, the second on a

comparison child; the third on the hyperactive child again,

the fourth on a different comparison child; the fifth on the

hyperactive child, and the last on = third comparison child.

observations uwere alternated in this way to control for
changes in classroom activity and to insure that hyperactive

children ueéere observed engaging in similar tasks as

comparison children.
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Esch 5-minute observation block was further divided
into 45 20-second frames. In each of these frames,

first tén seconds observing the behavior

ol

observers spent th
of either the hyperactive child or a comparison child and
the next ten seconds coding the specific behaviors observed.
Two behaviors, Ons0ff Task and In/Out Seat were coded every
frame. The remaining nine categories mwmere coded only if
they occurred: Standardized cassette audiotapes and

earphones were used to cue observers about when to observe;
when to code; and when to switch to a new child.: Behaviors
were recorded on prepared codesheets which fédﬂi;éd that
obsérvers placé a slash mark in the appropriate bores. A
sample codesheet is presented in Table 10.
Observers

Bbserveré were recruited from the community through
newspaper ads and posters placed in local school district

offices. These announcements advertised the project as a
developmental study of the natural abilities of elementary
school <children to control themselves in the classroom.

Tuenty-one people applied for the position. From this
group, ten were selected for training, eight women and two
men . Light of the ten pégyié completed training and served
as paid observers during the study. None of the eight were

members of the Stanford University community, and all were
available Monday through Thursday mornings to observe in

schools throughout the two county area. Two people; one
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Table 10
Sample Codesheet

SELF-CONTROL FOR RIDS PROJLCT
Daily Observation

89

child Observer Activity _ Time Beégin
Teacher pate % Indtvid.  []elass ;.0 Eng
sm. gIp.
R T A N T T + |-
: | Task  Scat fadget {Loco- [Touch Plon  foooiooi | ¢ |Talk Naiscfittn
l imotor Comply§ € ——[out T .
gnIOu: I 7 Attn
N L N L I - N T + -
Scat gridget [foco- |Touch [Non k'ofﬁﬁi + |Talk [Noiscllattn
2 , rotor Corply L |ou¢ ~F R
mlcm - Attn
N e o R - .. -, ‘ SR P "T* * -
_ Seat gFidget |Loco- {Touch [Non \erbal Talk |Noiscfittn |- —{—
3 T notor Corply —[Out LSO o
in IL\ul.’ o - Attn
R U . A T N P
M Scat #Ficget |lozo- |Touch fon R 4oy Talk {Noisepittn
q ] motor Comply }—rI0Out IR
In |0u:: - R
- S I N = P ST RO FEL I PO
Secat (Fidget [Loco- |Touch o - Ko o Talk [NoisefAttn
5 ] Corpry |73 t—lour .-
xﬁkaf - o} jAten _
SRR S IO JU - P U Ttz
- Geat {Fidgzes. |Loco- [Touch pion verbai b Talk |Noiscgittn
6 nator Comply}'°7%" —Jout P _
InlOul - Attn
SR S - — 1 - —
o . + P - T -
— Task Sezt gFidect|Luco- |Touch {Non . '\;Ei_'bai Talk|NoiseRAtin
7 —t— rotor Corply —|Out -
m ]m' 11 jOGT - Attn |
S R P DR U P P | P -
o Task Scat ¥Fidpet {Loco- {Touch [Non Verbai | ITalk|Yoiscliatin-) -
8 S B P notor Cunply —|Out P ey
™ '1{5 Ir jCut 1 - Atth
| 1ask | ssat Neidget |Loco- [Toiich s - fio oo} TalkiNedsefaten | |7
9 NS S HotoT Cornly a1 L —fout v .l
i Prr li'i]Oiji - _ Raten |77 o
U IR SRR S DR A s b T
Task | Scat |[Fidpet [lLoco~{Touch {Non verbal b— Talk|NoisclfAttn -
10 ——— motor Comply —{0ut P ra-
n [’)f!‘ h\]Out 1 - Attn
o L o I S N . N . * R B N T + -
. Task | Scat {IFidget floco- |Touch |¥on - o pay Talk{Nois¢yAttn
1 . motor CoRp1y AL toue N
N Ff? iﬁlﬁ::i - Attn N B
. Task | Scat |[Fidpet|Loco~ Verhal Talk}lNoisr3ditn
]2 o motor j—0ut A P
On Fff in]Out, L - Attn
—— | RArED
o Task | Scat § Fidget| Loco-[ Touch|{Nen Verbail-- Talk|NoisqrAtin
B —_—t rotor Conply ¢ r— Out P s
o Offl—;.]eu: - Attr
1 1 — b Yo -
lq Task | Scat § Fidget) Loco-f Souch)Nen Ver5al Talb[Noisfp Atdn| | __
?—"? — rotoel Comply —1 Jut - T N
0 Or liil('ii:: - Attn °
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pmat-pamet bt Tatiel no*or Complyf ¢ =] Bur R E SoDos T
mdnf(lqndq 77777 L - Atin - LDS/KKG - 10778

BEST COPY FURILABLE



96

Observers were told that in order to maintain their

objectivity; there would be aspects of the study about which

they would not be informed: They were asked to report any
additional infomation they learned about the project to one
of the Project ¢€o-Directors. Observers were kept blind

regarding the fact that the study involved hyperactive
children, medication, and treatment. Further, they were
kept uUnaware that one child in each classroom wWas the target
of study and that other children were observed only for
comparison purposes. To reduce the possibility of
information leaks; meekly staff meetings were held away from
the project office: Follow-up interviews conducted by a

research assistant wuninvolved 1in observer +training and
supervision .showed that these procedures wuere ééﬁétéii?
effective in maintaining observer blindness. No observer
knew which children were being treated nor which uere
Withdrawn from medication.
observer Training

All observers vparticipated in a 30 hour training
program over a five week period of time: Training consisted
of discussion and clarification of each observation
category, viewing and coding of videotapes of hyperactive

and non-hyperactive boys in their classes; and in-vivo

coding of children not invoived in the study. In addition,
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observers were instructed about how to remain unobtrusive in

the classroom and professional in the school: Throughout
training; interobserver reliability checks were made.

observers continued training wuntil a criterion of .85
interobserver agreement on the overall code was reached by
each observer.

Following training, observers began making formal
observations. A scheduie was developed to insure that each
observer coded the behavior of each Hhyperactive child
approrimately the same number of times. During the first
weeks of the study, eight observers collected data. For a
variety of reasons, three observers dropped out over the

course of the study: one because of a family crisis; one
becsuse of transportation problems; and one because she feilt
compensation was insufficient. At the conclusion of the

project; five observers were making all observations.

Interobserver Reliability

To insure that all observers coded bshaviors in the
same wWay, staff meetings were held each week. At these
meetings code definitions were discussed and procedural
quesfibhs raised. A list of code elarifications was

prepared following each meeting and distributed to all

observers:

In addition;, interobserver reliability was formally
assessed throughout the study: One observer was designated
as the reliability checker. This person always accompanied

104
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a second observer into the classroom. The pair coded the
behavior of the same children at the same time. Their
observations iere synchronized by means of a jack that
allowed two sets of earphones to connect to the same

cassette tape recorder.
Reliability checks were made on 8.52 percent (N=30) of
the observations (N=352). The reliability of each observer

was checked on an average of once every 2.85 weeks.

Interchserver reliability was calculated using the per

cent agreement formuila:
Agreements/Agreements + Disagreements X 100

iiell as for the observation syste: as a whole. Average

99.9 percent. overall reliability calculated across all
observers and all codes was 95.2 percent. Interobserver

agreement coefficients are reported in Table 11.

has both advantages and disadvantages . The major advantage
is that it is simple and easily interpretted. The major

disadvantagé is that this statistic is heavily dependent on
the specific rate of behavior for the session in Which it is
calculated and may overestimate observer agreemant when the

frequency of behavior is very high or very low (Hartman,

Bk |
ey
i



Hyperactive Behavior Observation System (HBOS)

Table

11

Reliability Coefficients

In/Out Seat

Fidget

Locomotor

Touch

Non-Compiy

Verbal
Positive
Negative

Talk Out

Noise

Teacher Attention
Positive
Negative

Peer Attention
Positive

Negative

91.3

99.6
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1977; Kratochwill & Wetzel, . 1977). This statistic was
chosen as most appropriate for this study for several

reasons. First, different codés in this observation system
had different base rates, and base rates varied from session
to session. Special agreement statistics may have provided
more conservative estimates of interobserver agreement,. but

their use wculd have been very complex and inconsistent
across codes and across sessions: The meaning of

retiability coefficients under these conditions wouild have

ble: The total agreement method of

(o}
o B
i

been questi
calculating rel%ability has been recommended over more

sophisticated methods 1in situations where observers record

multiple responses using paper and pencil scoring (R

ml

PP»

Dietz, Boles, Dietz, & Repp, 1976). Second, the base rates

of individual codes were expected to <change over time as
subjects were withdrawn from medication and treated:

However: there are rio guidelines for when to use speciatl

agreement statistics when differential rates of behavior
occur during an experiment (Kratochwill & Wetzel; 1977).

Finally, most observational studies of hyperactive children
have reported percent agreement reliability. Use of the

statistic in this study allows direct comparisons between

g - - - - ,,;J,V,,,

To supplement classroom observation data and to measure

hoti teachers perceived hyperactive children in class, School
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Notes were developed for each of the hyperactive boys in the
study. Notes were comprised of the four or five schootl

behaviors that each child had trouble demonstrating on a

consistent basis: Two of these were academic behaviors and
two were social behaviors: ftems were selected by each

child's teacher from a comprehensive 1list provided by the
Project Co-Directors tAppendix B). Each item was rated
daily on a scale from one to five. A score of one indicated
that the behavior did not occur at all; a five indicated
that it occurred all the time. Each teacher complétéd these
ratings at the end of each school day and gave the note to
the hyperactive child to také home to his parents. Parents
returned completed School Notes to project staff on a weekly
basis. A sample of a completed School Note is presented in
Table 12. School Notes for all eight boys can be found in

Appendix G.

Research assistants totalied each child's daily ratings
on a weekly basis: To standardize scores, ratings uere
converted to a 25 point system. Total scores ranged from 5

to 25. The higher the score, the better the child's school

behavior.

the frequency of ten problem behaviors were recorded on a

is study: These

o ol

daily basis during the placebo trials of t

behaviors wWere selected by each chiid's parents from a

108



Tabte 12

Completed School Note

96

How STEVE DID AT SCHOOL TODAY:

Not _Very Moder- Host of
at all little ately the time the time {5/

WORKED WITHOUT , ,
DISTURBING OTHERS 1 2
STAYED IN_SEAT DURING . -
CLASS PERIOD 1 2
LISTENED TO AND_FOLLOWED
TEACHER'S DIREETIONS 1

N

NY

COMPLIED WITH FIRST
REQUEST )
FINISHED HIS WORK IN CLASS 1

NN

OTHER 1

Siened M. {

LDS/RKG 11778

_All of

109
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comprehensive list provided by the Project Co-Directors
(Appendix B). In this way, Home Behavior Reports were
tailored to the problems of the individual <child: At the
end of each day, parents circled the number of times each

problem behavior occurred on a scale from =zero to four:

They also recorded the number of hours each of them spent
with the child that  day. A sample of a completed Home
ehavior Report 1is presented in Table 13. Home Behavior

Reports for all eight subjects can be found in Appendix G.

Parents returned completed forms to project staff each

wWeek. Research assistants calculated the total frequency of
the ten problem behaviors for each day. Scores ranged from

0 to 40, with lower scores indicating fewer problems and

therefore; better behavior: To correct for va

'1\
el
[l
o
el
=y
el
(ol
~

"

31

total problem behaviors due to the varying number of hours
spent with the child; a further calculation was made. The

number of hours spent with the child by either parent on a

given day. This calculation y1e1ded the number of negat1ve
behaviors per hour displayed by the child at home.

Pre—Post Measures

In addition to daily data, a battery of pre-post

fieasures wWas administered to each hyperactive chiid to
gather additional information on the effects of treatment:

All eight boys were brought by their parents 'to the Center

for Educational Research at Stanford for testing on two




Table 13

Comipleted Hotie

Center for Educational Research at Stanford

self-Control for Kids Project
Parent Checklist

How many times did David do these behaviors today? Circle the appropriate number.

1. Hit sibling (slap, kick, pineh) 0 1 (@) 3 4 or more
2. Hit parent - ) o 1 2 3 4 or wore
3. Argued or talked back to parent 0 (1) 2 3 4 or more
4. Failed to comply with first - , ) =
requests °* o] 1 2 3 4 Jor more
5. Used abusive language, gestures ) o~ -
or swore 0 1 @ 3 4 or more
6. Got up and down while eating 0 1 @ 3 4 or more
7. Touched or destroyed other T~ . ~ )
people's things 1 2 3 4 or more
8. Played with dangerous things i 2 3 & or more
, §. Failed to control himself - ] . ) S
T when angry 0 1 @ 3 4 or more
10. Threw objects across the B ] e
room or at people 0 1 2 @ 4 or more
7777777777 Comments: ; - - - -
Additional omments 7 - winb e (ﬁis JBED Rodm LI IMDOw
Wartes To crima OvT THE

BEFoRE BaEARFAST,

Joamme LEFF Fox A.A.

Approximately how many hours did each
7.7 ; L

755:%_ Joanne -7 3  Ea

Completed by D Joanne Ed

=D A
Fu

SCHOOL OF EDUCATION

Date

STANFORD UNIVERSITY

of you spend with

David today?

EI Other =

STANFORD; CALIFORNIA 94305

(415) 497-4717

O

ERIC

Aruitoxt provided by Eic:
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gaturdays, one during baseline and one at the end of
treatment. Both times, parents had been instructed to
Withhold their child's medication. Boys on methylphenidate

did not receive medication after 3 PM the Friday before:
Boys on pemoline did not receive medication after & AM the
Thursday before. on each testing occasion; boys
participated in seven different activities over a two and

one half hour block of time: Some measures assessed

academic progress,; others social interaction. Project

C€o-birectors and research assistants served as examiners on

In total, the results of six different pre and posttest
measures are reported, yielding twelve gain (difference)
scores for each child in the study: Tests were selected on
the basis of how well they satisfied the following criteria:

1. consistency with measures used in previous

research so as to allow comparison of current

ast results.

e 3

findings with

2. sensitivity to differences between normal and

non-treated hyperactive children.

3. sensitivity to the presence of stimulant

mMedication in the hyperactive child:

4. ability to assess some aspect of cognitive;

intellectual, or academic performance:

ek
H—l |
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Test (WRAT) -

Reading. Level 1 of the reading subtest of the WRAT
wias used to measure 'fhe child's ability to recognize and
name letters and to pronounce words. The test was
administered according to instructions outlined in the 1965
revised edition of the Manual of Instructions:

A “otal raw score of 100 warc possible on the reading

75 points for word pronunciaticn. Subjects under eight
years of age wuwere éaﬁiﬁistéfég both parts oi the test.
children eight years and older began the test at the word
pronunciation part. 1f they corrsctly read the first line
of words in this part, they uwere assumed to have been able

to successfully complete the previous letter naming section
and were automatically awarded the 25 points. For every
word pronounced correctly within the ten second 1limit, an
additional point was earned.

Testing was continued until tuelve consecutive

pronﬁﬁaiéfiaﬁ failures were recorded: Raw points wuwere
totalled and converted to grade norms following the schedule
provided on the test blank.  Achieved grade equivalent was
Gompared to actual grade equivalent to prodiuce a standard
score {for the subject. Standard scores are normally
distributed with a mean of 100 and a standard deviation of

] pata analysis prccedures were performed on the

o1

1

difference scores obtained by subtracting the opretest

113
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standard score from the posttest standard score.

Math. Level 1

mwas used to measure

of the arithmetic subtest of the WRAT
each child's ability to count:; read

number symbols; &solve oral problems and perform written
computations: The test was administered according - to the

1965 revised instructions:

score

of

A total rau
subtest:
written part.

part.
and thosa who scored

part were administered the oral

scored more
assumed to have been able

an additional

within the ten minute time limit.

63
All subjects
Those children iho were less than

less than

than five points

to

point for each

was possible on the arithmetic

20 points for the oral part and 43 points for the

began the test with the written

eight years of age

five points on the written
part; also. I1f the child

on the written part; he was
successfully complete the oral
He earned
wWritten problem he completed

RawW points were totalled

and converted to grade norms following the schedule provided

on the test blank.

them pre to posttest gain Scores were computed:

tiere then subjected to data

Wechsler Intellidence Scale

one

chosen because

it is

of the feu

Standard scores were calculated and from

Gain scores
analysis.
for children ¢WISE)
The coding subtest of the WISC was

to sustain attention

This particular subtest uas

intelligence measures
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which has demonstrated the effectiveness of drug treatment
for hyperactive children on any consistent basis: The
.coding subtest was administered according to instructions
provided in the 1949 tester's manual. Subjects under eight
years of age were given coding test A and subjects eight

Subjects were given two minutes to copy the markings on

a standard set of stimuli to a set of blank stimuli: The
child scored one point for each blank he filled in
correctly The maximum score for test A was 50 and for test
B the maximum was 93. Pre and béSttest galn ‘scores uere

calculated and then subjected to data analysis.

Matching Familiar Figures Test (MEET)

Tﬁé h?ff was Uééd to measure relection- 1mpuls1v1ty It
ccnsisted of 14 sets of pictures of familiar objects and

animals, two practice and 12 test items: The child was
shown a standard stimulus and simultaneously six similar

ones and was required to choose the one picture from among

the six alternatives which was identical to the standard.
If the child made an incorrect choice, he was told he made

an error and that he should look again. All responses were
recorded until he made a maximum of six errors or got the
item correct. TWo variables resulted from this test. The
total number of errors was recorded up to a maximum of 72.
In addition, the time it took the child to make his first

response was recorded to the nearest half second- This

[
[N
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Measure was taken for each of the 12 items and a mean
latency to first response was then calculated:
A child is considered to have become less impulsive if

between pre and posttesting, he shows a decrease in total
errors,; an increase in mean latency; or both:

Porteus Maze Test

fo measure ability to sustain attention and to plan and

) It consisted of ten

o
m\

control wvisual-motor respons

progressively more difficult mazes, beginning with a maze

appropriate for a five year old and concluding with an adult

maze. The subject was instructed to draw a line from the

start of the maze to the finish without crossing any lines,;
or going into any blocked spaces. He was told that the test

was not timed and that he could stop anyuhere along the maze

to decide where to go as long as he did not lift his pencil.

error and given a duplicate maze to begin again. The child
continued on a maze until he erred a predetermined number of
tifies or until he successfully completed it: A1l testing
tiss stopped when the child failed any three mazes.

Two variables resulted from this test. The child's

performance was scored both gquantitatively and qualitatively

using the Vineland procedures (Porteus, 1965). To obtain
the quantitative score (TQ score), the highest maze passed

in the allowable number of trials uas used as a ceiling and

-y
i
lop)
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from it, one-half year was deducted for every previously
unsuccessful trial. This resuited a test age from 5 to 17
years. The test age was then compared to the child's
chronological age using the tables provided in the
procedures. The TQ score resulted from this comparison:

The TQ score 1is considered similar to an Intelligence

Quotient:

To obtain the qualitative score (Q score), each maze
Was examined for 4quality of execution: Points were

accumulated for a variety of performance errors; including
Grossed line, lifted pencil, cut cormer, changed direction
and blind alley entrance. There Was no maxXimum number of
Hegative points that could be accumulated; but the higher
the Q score, the worse the performance.

A child was considered to have become more planful and

better able to sustain concentration if his TQ score
increassed and7or his @ score decreased betiieen pre and

posttesting.

Yhe Coopersmith Self-Esteem Inventory (SEIL)

This test was used to measure the child's feelings of

seif worth. It .consisted of 58 positive and negative
statements about oneself that the child was asked to ansuwer

as either "like me" or "not like me." The higher the score

on the SEI;, the more likely the child is said to regard

himself. Forms and answer sheets used can be found in

Appendir H:
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The inventory items sort into five subscales: home,

school, social, general self and lie scale. Items having to

—
Lo

do with the child's relationship with his parents are part
cf the home subscale. Items pertaining to the child's
performance in class and on academic tasks are part of the
school subscale. This dissertation Will report the results
of changes in the home and school subscales as well as

changes in the total selfi-esteem score:

dependent measure 1in this study because there is evidence
that Hhyperactive children have louWer Seli-esteem than
comparison children (Campbell et al., 1977). Whether drug
tias a question of considerable interest: Since previous
research with hyperactive children ﬁfiiiééa the SEI; this
scale was chosen for this study. Its test-retest
reliability is reported to range from .88 over five weeks to
.70 over three years tcaapérsaitn, 19677 .

Physical Growth

Growth over the 17 uweek period of the study was

measureéd in terms of gains in height and weight. Body

weight was measured at pretesting and at posttesting using a

350 1b capacity fulcrum scale: Height was measured at the
same time using a height calibrator (Detecto-Medic):

pound: Each subject's height and weight was compared to

118
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that for all boys his same age using data from the National
Center for ﬁeéiiﬁ Statistics (Hamill, Drizd, Joknson, Reed,
Roche, & Moore, 1979). Comparisons resulted in percentite
height and percentile weight for each of the eight boys:

Percentile changes between pre and posttesting indicated

greater—-than-expected gains or losses in growth:

Data Analysis
Data for each of the «eight subjects were first graphed

and examined visually to detect the effects of treatment

over time. Visual inspection was an informative method of
analysis in some cases. However, in other cases, trends in

the data were ambiguous to the naked eye. Therefore, visual

inspection was employed as the primary method of data
analysis only when it was <clear that there were no
differences between baseline and treatment phases. pata

tthich appeared to change even slightly from baseline to

treatment were analyzed Uusing inferential statisticatl

procedures.

Standard parametric statistiecs such as analysis of
variance and regression procedures are inadequate for the
analysis of time-series data for two reasons. First,

parametric statistics are based on the assumption of
independence of errors. This is not typically the case for
data collected on the same individual over time. Rather;
successive data points and their associated errors are often

correlated with one another: Analyzing time-series data

frod |
hd\
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using parametric statistics violates the assumption of

independence o errors and can result in infliated Type I
error and 1inaccurate conclusions regarding the effects of
treatment (Glass; Willson, & Gottman; 1975; ~Séhéffé; 1959;
Kratochwill, 1978).

ve the

Y

Second, parametric statistics do not h

capability of assessing patterns of change over time.

Time-seriés data can change in @ number of ways as a result

of intervention. The level of the series may increase or

decrease; the slope may reverse direction or become flatter

or steeper; or both level and slope may change: Failure to

assess both 1level and slope changes can result in faulty
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regarding the effects of treatment. For

example, if behavior during baseline is improving and this

tréend continues during treatment., one might conclude using
standard parametric statistics that treatment had a
significant eifect. The mean of the intervention Pphase
would be higher than the mean of the baseline phase: in

fact; treatment probably had no effect in this case as the

he series did not change. Parametric statistics

0
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J
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also often fail to detect changes betueen baseline and

The limitations of standard parametric statistics for
time-series data make other methods of analysis necessary.
pata in this study were analyzed using Autoregressive

Integrated Moving Average (ARIMA) procedures (Glass et al:;
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Autoregressive Integrated Moving Average Procedures

The Autoregressive Integrated Moving Average procedure
is a statistical method designed to assess patterns of
change in time-series data: Data analysis consists of two
steps: First; the wunderlying model of the series is

identified: Next; this model is used to transform data so

that dependency between data points 1is removed: The
transformed data is then subjected to standard t-tests to
determine whether changes 1in the level and slope of the
series are significant. ARIMA procedures will be briefly
described here. The reader cah supplement this deéscription
by referring to Glass et al. (1973) and Gottman and Glass

(1978).

tdentifying the Model

Identifying the model involves determining the extent
to which three possible sources of dependency between datsa
points influence a time-series: First; the series may be
stationary or non stationary; that is; it may fluctuate

This property is represented by the parameter 4. Second,
the series may be influenced by an autoregressive process in
which an observation at a given time is predictable from the
true score at previous observations. This property- is
denoted as p. Third, the series can be influenced by a

moving averages process in which an observation at one point
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in time is dependent wupon previcus random error in the
series. This property is denoted as g:
The parameters p; d, and g are estimated by examining

the correlograms of the 1lagged autocorrelation coefficients

for baseline and treatment phases. Because an intervention
can inflate correlations spuriously, correlograms are

computed separately for data in baseline and treatment
phases, and models are identified for each. 1In series where
the models of each phase differ, correlatisns are averagad
to yield the correlogram used in estimating the series

parameters..

The first parameter, d; represents the degree of
differencing required to produce a stationary series: 1t

the lagged autocorrelations drop to zero after a few lags,

the series is considered stationary, and @ is assigned a
value of zero. Ii the lagged autocorrelations fail .to drop
to =zero fairly quickly, the series is characterized by
deterministic drift. This source of dependency is removed
by differencing the data. In this case d is assigned a
value greater than zero depending on the degree of
differEﬁﬁing required to produce stationarity: once d has
been identified; p and & can be estimated.  The lagged
autocorreiations in an autoregressive process (p) drep to
zero exponentialiy te.s. .53, .26, .05) while the lagged
autocorrelations in a moving average process (g) drop to

zero abruptly te.g. .53, .03, .00).

122
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it should be pointed out that model identification is
an ambiguous Pprocess. Lagged autocorrelations rarely

display the clear patterns described here. In this
research, ﬁﬁéﬁ the model could not be readily identified,
several different models iwere tested. The model which
yielded the lowest error variance (or best fit) was chosen
as appropriate.
Assessing the Effects of Intervention

Once a model has been identifigd, intervention eiffects

ta are {first
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can be tested: The raw or diff
transfiormed mathematically to remove the identified sources

of dependency between data points. A least squares solution

is then applied to the transformed data. This solution
yields estimates of level, level change, drift, drift
change, and the probability that level and drift changes
occurred by chance. The probability value associated with
the solution which results in the smallest error variance is
used to determine the effects of intervention:
Summary
Eight Hhyperactive boys were selected for this study

to ten years old and had a mean IQ of 108. §ix of the boys

ook methylphenidate (Ritalin) to control their

(a2l

hyperactivity; tuwo took pemoline (Cylert). A1l had been
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were conducted by trainsd nonparticipant observers three
days per week using the Hyperactive Behavior Observation
System (HBOS). The reliability of each observer was checked

an average of once every 2.85 weeks:. Percent agreement
reliability averaged 95.2% across all codes and all
observers. School Notes were completed by each boy's

teacher at the end of the schooi day and provided a more

global rating of classroom hyperactivity. Home Behavior

Reports were completed by each boy's parents every evening

and provided a measure of hyperactivity at home. Classroom

observations; School Notes, and Home Behavior Reports uwere

analyzed using visual inspection and Autoregressive

In addition to daily measures, a number of pre-post
measures of academic achievement, cognitive functioning;
self-asteem and physioclogical growth were administered:
These data itere analyzed wusing analysis of variance

procedures.
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Chapter Three
RESULTS

Data Analysis Procedure

Three types of data were collectéd continuously over

baseline and treatment: classroom “observations, teacher
ratings of behavior at school; and parent frequency counts
of negative behavior at home: These data were analyzed

using the time-series methodology described by Parsonson &

Baer (1978) and Gottman & Glass (1978). Graphs of the data

iiere visually inspected to determine it there uwere
significant changes during treatment in comparison to
baseline. Where changes were detected in either level or

slope; statistical analyses were conducted using the
Autoregressive Integrated Moving Average (ARIMA) procedures .

described in Chapter Two: The ARIMA procedures were used to

clarify if behavior during treatment was significantly

different from behavior during baseline:

The results of data analysis procedures uere

interpreted somewhat differently than is usual in studies

ééSéSSihg fhé effect of a particular treatment for
. hyperactive children. Generally, treatment, whether drug or

behavior therapy, is enpect ’

behavior. Significant diffei
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treatment indicate that the intervention is having an

effect. that it is a successful therapy. This is an
accurate interpretation if the subjects are given behavior
therapy in addition to the psychostimulant medication they

are currently taking. Decreases in hyperactive behavior
could be interpreted as resulting from the new behavioral

approach since drug therapy remained constant throughout

baseline and treatment:
In this studys houwever, drug therapy did not remain

unchanged throughout treatment: the amount of medication

was gradually reduced. The sik treatment subjects took

their full prescribed doses of stimulants during baseline
and took decreased doses once treatment began: This meant

that behavior would probably be optimal during baseline; the

period when the children Were on 100% of their medications:

4 T L
If the behavioral treatment was successful at counteracting
the .decrease in medication; behavior would remain at the
same leve! during treatment as it was during baseline.

Nonsignificant differences between baseline and treatment

fect.

I
o

would indicate that behavior therapy was having an
Although hyperactive behavior might not significantly
decrease over treatments, the important fact is that it did
not significantly increase. In short, if statistical
analyses resulted in nonsignificant differences, the

behavioral treatments tested in this study could be

considered successful.

P |
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A second difference between this study and other
treatment studies with hyperactive children is that in most
Studies, the treatment period is considered a single entity.
Oonly one statistical analysis is performed: that which
compares the mean before treatment to the mean after
treatment. In this study, because gradual medication
withdrawal was conducted concomitant to behavioral
treatment, multiple statistical analyses were required.
Treatment was divided into three phases for each of the six
treatment subjects; based wupon the amount of medication
taken during the day: Analyses were performed to compare

behavior during baseline to behavior during treatment when

the child was on 100-50% of his medication (the T100-50%
phase), on 49-25% of his medication (the T49-25% phase), and
on 24% or less of his medication (the T24-0% phase). 1t

there was a treatment phase during which behavior therapy

hyperactive behavior of the child, these multiple analyses

would most probably uncover it. I1f a child could not be

withdrawn entirely from medication; the minimum amount of

the stimutant required to maintain his baseline level of

31

ermined.

(2l

behavior could be de

AR specific procedure was developed to determine how
much medication could be withdrawn from the six treatment
subjects without resulting in a significant increase 1in

hyperactive behavior. The same procedure was used for
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Difference Scores; School Notes, and Home Behavior Reports,

The procedure involved two steps: an overall treatment

Overall Treatment Analysis

Data for each subject were 1individually graphed and
visually inssected for changes in either level or slope from
baselifie to treatment. Data were subjected to statistical
analyses to determine if any changes that occurred over the

total 14 week treatment tiere significant (Baseline vs.

Treatment). This analysis was the only one performed for
the control; Subject 7; because his medication dosage
remained the same throughout the entire treatment: Subject
8; also a control; did not adhere to his original dosage
throughout treatment.: on the advice of his physician and
with the approval of his ‘ﬁafﬁéf; his medication was

increased to approximately double the amount of medication
he tas taking during baseline. This increase began during
the seventh tweek of treatment and continued through teek
#10. During the eleventh and twelfth weeks of treatment,
Subject 8 was returned to his original medication dosage.
In week #13; his dose was again doubled and continued at
this level through the remainder of treatment: The data for

Subject #8 were divided into phases based on amount of

medication taken; and special analyses were conducted to
compare these various phases to baseline: child 2; a

129
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treatment subjects also did not adhere to his medication

schedule. His parents wWwithdrew medication as advised by the

project stafif until he reached 33% of his baseline dose: &t
this point, the parents began to increase, rather than

continué decreasing his medication, so that by the end of

treatment, he was taking 58% of his original dose: For this
réason, special phase analyses were conducted on the data of
subject 2.
Phase Analyses

Phase analyses involved several steps. First, baseline
data mere compared to data from the first treatment Phase.,
T100-50%, using visual inspection. 1f any changes in level
or slope were detected, statistical analyses were performed

o corroborate these changes and to determine if they were

(2l

significant. 1f significant changes occurred at the

T100-50% phase, it meant that the child could not be

Wwithdraun from any amount of medication without a
deterioration in behavior. Further phase analyses were

terminated in this case.

1f no significant changes occurred at the T100-50%
phase, phase analyses continued. Baseline data uere

visually compared to data from the first tuwo treatment

phases; T100-50% and Tu9-25%. Again, if changes were
visually apparent, statistical analyses were performed;

ime Ccomparing baseline data to treatment data up to

ot

s

(2 dl
o ol
pte |

the point the child was withdrawn from all but 25% of his
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medication (T100-25%). I1f significant changes occurred

during these two phases; it was assumed that somewhere
between 49% and 25% o0f his medication the child became
significantly more hyperactive than during baseline. To
test this assumption, a statistical analysis was performed
Comparing baseline to treatment data when the child was
taking 49% or less of his medication (T49-0%3. If this test
was significant, the child could be withdrawun from 50% of

his medication using a behavioral treatment:

1f the results of the baseline vs. T100-25% test were

nonsignificant; phase analysis was continued. Baseline data
nere compared to data in the last treatment phase; T24-0% to

decide if any differences in behavior when the child was on
tess than 25% of his original dose were significant. 1f

significant, it was concluded that with treatment, total
Withdrawal of medication could be accomplished. A diagram
of the data analysis procedure described above appears in
Figure &.

A variety of different data analysis procedures could

have been used to test if behavioral changes occurring at
various treatment phases were significant: The particular
procedure described above was chosen for two reasons.
First; it was the most economical: That is; the procedure

required a small number of tests to determine at what point

131
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Diagram of Data Analysis Procedure
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Second; this procedure was the most fitting to use with
time-series data since it allowed the analysis of phase data

as part of a continuous trend, rather than in isolation.
Using this procedure, the TU9=25% phase was never directly
compared to baseline. This phase was always tested as part
of either the T100-25% or TL9-0% phase. Changes in isolated
phases such as T#9-25% wWere not of interest in themselves,

This data analysis procedure did have a limitation:
the longer the treatment phase being compared to baseline;
the greater the possibility that changes occurring in

isolated phases would be obscured: For example; a

significant improvement or deterioration in behavior during

the Tu9-25% phase might not surface when the scores during
baseline and the 1longer T100-25% phase were compared. To
compensate for this problem, mean Scores were inspected for
each subject to detect any large change during the T49-25%
phase. I1f such change occurred, further analyses wuere
performed to isolate the most probable point éﬁ which
behavior showed a significant improvement or decline:.

Baseline Data

The purpose of this study was to fin

["H]
!

out

Qul

withdrawing medication; while providing a 1

I

ehavior

ol

treatment; would maintain behavior at the same level as
recorded during baseline. Since baseline data served as the
standard against which treatment data were compared, the

pattern of baseline data ias of considerable import.
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Ideally in intensive design research; baseine data are

collected until there is a stable pattern in the data before

treatment is begun: In this study; this ideal was attained
for sever of the eight subjects on all three types of data.
The only exception was the Home Behavior Report data for
Subject 4. The number of negative behaviors per hour he
displayed at home showed a significant upward drift across

line. This positive trend indicated that his behavior

o
o]
(0]

s

rved by his parents was getting Wworse during the four

ob

1
0
o
0
oI

weeks preceding treatment. Although drift in baseline is

less concern because the bias 1is against treatment.

Treatment would have to exert a pouweriful effect over Subject

increasing hyperactivity.
Table 1% presents trend data during baseline for all

eight subjects. A positive trend in observed Difference

Scores (e.g. .31) indicates that the behavior of the subject

got worse during baseline in comparison to other children in

his classroom. Conversely; a negative trend in Difference
Score (e.g: -:31) indicates that the subject got better

Note data indicates that the subject got increasingly better

teacher ratings during baseline and a negative trend

indicates that he got increasingly worse School Notes. Home
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TABLE 14

TRENDS IN BASELINE DATA

Observed Class Behavior  Teacher Parent

Différéﬁeéusegfééy:; School Notes Home Behavior Reports
1 - .31 -1.00 36 .03 .14 55 .00 = .04 100
2 .31 -1.47 36 - .75 =1.68 60 - .17 -1.92 115
3 - .02 - .14 46 - .21 -1.42 68 .01 48 121
4 .09 .57 39 43 1.6 62 ;04 2.01* 112
5 .08 .88 43 <09 .39 69 - 07 -1:23 114
6 = .08 -1.02 40 13 7% 69 .02 .66 94
7 .19 1.29 41 - .13 - .36 55 <= .06 -1.87 115
8 .06 41 39 = .05 - .25 46 = .02 = .25 92

Note.

A * indicates significant drift in baseline data at the p < .05 level.
Degrees of freedom differ dependlng on the frequency of measurement.

Class observations were made tlitee days per weék, Sclivol Notes were

completed five days per week and Home Behavior Reports were made Seven

days per week; Differences 1n df between subjects on the same dependent

measure are due to 1agged treatment, absences of subjects or observers, .

or incomplete data provided by parents or teachers.
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observed

(2]

Behavior Report data follow the Same pattern 2
Difference Score data: the more negative the trend, the
better behaved the subject and the more positive the trend,
the worse behaved he became during baseline. Except for
Sibject 4 on Home Behavior Reports;, no trends in baseline

baseline
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subsequent behavior.
changes in Classroom Behavior: Observations
Behavioral observations of classroom hyperactivity were

tudy. Observers uwere naive to the nature and purposes

[}

is

o+
>

of the study, in contrast to other data collectors such as
parents and teachers. Because of the greater obJect1v1ty of

these aaté, results from observations will be Prégéhféd

first.

3 |

he Meaning of Difference Scores

1]

Three days per week the eight subjects in this study

and comparison children in their classrooms were observed

using the Hyperactive Behavior Observation System (HBOS).

Each observat1on resulte in two scores per subject: the
per minute amount of off-task, out-of-seat, fidgeting,
locomotion, verbalization, and noise for the target child
and this same score for comparison children. These per

minute figures were used to calculate a Difference Score

tihich represented how similar ‘the hyperactive child's
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behavior was to that of comparison peers in his classroom.

A Difference Score of 0 indicated that behavior of the
hyperactive child was indistinguishable from that of his
peers. A positive Difference Score indicated that the

hyperactive child displayed more negative behaviors per

minute than his peers: Conversely, a negative Difference
Score indicated that the target child demonstrated less
hyperactivity than his peers. The Difference Score put the

negative behavior of the hyperactive child in perspective by
comparing it to a behavioral norm for a particular classroom
on a given day.

Effects of Treatment on Difference Scores

Central tendency measures of Difference Score data are

presented in Table 15: This table reports means and
standard deviations for each treatment subject during
baseline, overall treatment, the three phases within
treatment, and any special phases appropriate for the
individual child. Since the design of this study required

- that control subjects remain on full doses cf medication
over the entire treatment,; means and standard deviations for

Subjects 7 and 8 are reported during baseline and overalil

trestment only: No phase data were collecte

for control

o

subjects; except special phase data for Subject 8.

Four points should be made about the data in Table 15.

Firsts the negative Difference Scores of four subjects
during baseline indicates that these subjects uere better



TABLE 15

MEANS AND STANDARD DEVIATIONS OF DIFFERENCE SCORES BY TREATMERT PHASE
FOR EXPERIMENTAL (1-6) AND CONTROL SUBJECTS (7-8)

o o o special Overall
Baseline T100-50% T49=25% T24=0% Phases Treatment

Sﬁﬁjgct Mean SD Mean SD Mean SD Mean SD Mean SD Mean ... SD

1 =1.00  1.79 02 2.9 .56 1.91 .88 .38 41 2.18
5 1.27 .98 = - -1.06 1.78% 471,30

2 L =.79 1.1 = 45 1,27

3 - .58 1.54 -~ .35  2.16 .86 2.39 2,78 1.83 .86 2.48
4 .88 1.9 05 2.30 84 .98 1.48 1:80 270 2,08
5 1.01 1.32 .26 .93 1.18 1.39 82 1.57 65 1.31
6 -1.14  1.18 -1:26 ;98 (18 43 45 130 -14 1.37
7 A1 1470 - - - - - - | 35 161

8 2:24  1.69 - - - - - - 240 L

Note. A negative value (e.g.; ~1.00) indicates the subject was less hyperactive than comparison children in
his class; a positive value indicates the subject was observed to be more hyperactive.
% Days Subject 2 received 50% ot more of his original dose.
b Days Subject 8 received 200% of his medication for the first time:

¢ pays Subject 8 received 200% of his medication for the second time.

139
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behaved than comparison peers in their respective
classrooms: Perhaps the dosages of medication for Subjects

classroom behavior.

Second, inspection of means across phases shows that in
most cases there was a gradual increase in means as
treatment progressed. Four of the six treatment subjects
became most hyperactive in the phase when they uwere on the
least amount of medication, the T24-0% phase.

ies that variability as measured

Third, Table 15 cl

o

ri

1]

by standard deviations was reiatively high for the subjects

in this study. These boys did not demonstrate a consistent
pattern of negative behavior. Instead, they exhibited both
extremes on the behavioral continuum: They seemed to have

especially "good" and especially-"tad" days as compared to

other boys in their cilasses:
A final point regards the two control subjects. The

means and standard deviations for Subject 7 were relatively
stablé during the course of the study. This boy's
Difference Scores iJndicated that on full medication he
behaved very much like the other boys in his class and that
his behavior did not change much over the 17 weeks. In

short, he provided the type of data one would expect from a

control child who received no treatment and remained on his

same medication dosage. However; this was not true of

control Subject 8: His behavior was much more variable:

et
o ¥
-}
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The first two week period during which he took 200% of his

original medication (Special Phase B), he behaved very much
the same as when he was on 100%: The next period during

" which his dose was again increased to 200% (Special Phase

€); his behavior improved substantially over ©previous
levels. In short; he provided somewhat unexpected data for

a control subject.

To determine whether changes in Difference Scores

between phases wWere significant, visual inspection and
statistical analyses of the data were performed. Graphs of
Difference Scores are displayed in Figure 5. Results of
visual inspection and &ARIMA analyses of these data are
presented in Table 16: For Subjects 1 - 6; this table

reports the results of comparisons of baseline to overall

treatment, to treatment plus medication reduction to 50%, to

treatment plus medication reduction to §9-25%, to treatment

plus medication reduction to 24-0%, and to treatment plus

special medication phases. For control subjects who were
neither treated nor withdrawn from medication; Table 16

reports comparisons of baseline to overall treatment and to

In presenting the results of the ARIMA analyses; the

sign is used to indicate the direction of change : a + sign
means that behavior improved significantly during this

phase; a - sign means that behavior hecame significantly

more hyperactive during this phase. The proportion
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Tabie 16

Results of Visual Inspection and ARIMA Analyses of Difference Scores

Subjects Baseline vs: Baseline vs: Baseline vs. Baseline vs. Baseline vs.
— — |} Treatment T100-50% TH9-25% T26-0% Special Phases
1 A Level NS NS - p <:01 ——
A Slope NS NS - p<.05 T
R . o - ~-a
2 Alevel NS NS —— NS
. . . . _ .. _..a
Zxslope [| = NS NS S + p< .05
3  AlLevel - p<.10 NSvV1 - p<.001 =
A Slope NS NSVI NS o
4 ZArLevel NS NSVI o~ NS
A Slope NS NSV ———=— e + p<.05
5 A Level NS NS - NS
A siope NS NS —3- NS
6 AlLevel NS NS -3 - p<.01
A slope - p<:05 NS B . NS
7 AlLevel NS R e —————
A slspe NS ° ————— ——— e
8 Atlevel NS onIIoo- e pper—— p— NsVIP ;g
Aslope NS e oo — e Nsvi® NS

Note: & "+" sign fudicates that behavisr improved.
A "-" 5izn indicates that behavior became more hvberactive.

®Days Subject 2 received more than 50% of his original dose.
Pﬁéys Subject B recelved 200% of hils medication for the first time.

Days Subject 8 received 200% of his medication for the second time.

ERIC

Aruitoxt provided by Eic:
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indicates the probabiiity of the observed change. Since
worse; tuo-tailed t test probability values are reported for
ati ARIMA analyses:

lumn in Table 16 presents ts of

[

h

e

resu

ml

The first ¢
Comparing baseline level and slope data to level and slope
data for the entire tréaiﬁéﬁi. For control subjects, this
is a meaningful analysis, since they received no treatment
and wWoiuld not be erpected to show significant changes over
time. For treatment subjects, however; this global
comparison is probably not the most informative one because

it does not take into account the variable doses of

medication administered throughout the lengthy treatment.

Orily one of the six treatment subjects; 6, showed any
significant change in Difference Score according to the
Baseline vs: Treatment analysis. ‘Means and standard

deviation data in Table 15 indicate that perhaps more

detaited phase analyses uould result in different
conclusions.
The remaining data in Table 16 report the results of

the phase analyses. The second cclumn presentc the findings
iihen baseline level and slope data were compared to level

and slope data during the {first phase o treatment, when

subjects wmere administered between 100 and 50% of their

medications. There were no significant changes in
pifference Scores during this phase of treatmeni. All six

[ =Y
g



treated subjects uwere withdrawn from at least one-half of

their current medications without adverse effects on their
classroom behavior.

Further review of Table 16 makes it clear that the
withdrawal of more than 50% of the child's medication

increased the 1likelihood that classroom behavior became

significantly more hyperactive: Four subjects showed no
significant differences at T49-25%, but two did. Subject 1

showed a~ deteriorating level and slope in his data at

ct 3 showed a highly significant increase in

1]

TU9=25%.  Subj

the level of his hyperactivity at this phase of treatment (p
< .001). For these tuo boys; the combined self-control and

behavior management treatment seemed powerful enough to

permit the withdrawal of 50% of their medication, but no
more

However, the baseline data for subjects 1 and 3 make
interpretation of these results somewhat less clear. Both
boys had large negative Difference Scores at baseline. They

began this study on doses of medication that controlled
their behavior so twell that they acted appreciably less
hyperactive than their "normal" peers: As treatment’

progressed and medication was withdrawn, Subjects 1 and 3
began to act more like other students in their classes.

Although these chandges were statistically significant, they

appesr not to be clinically significant. That is, although

their behavior is significantly worse at the T49-25% phase



than it was during baseline; it 1is still not aberrant when

compared to the behavior of their classroom peers: it is

probably not until the T24-0% phase that the behavior of
these two boys becomes clinically deviant: it is then that

the mean Difference Scores show marked changes; from -1.00

at baseline for Subject 1 to .88 and from -.58 to 2.78 for

The fourth coiumn in Table 16 presents the results of

Comparing baseline data to data during the final phasé of
treatment; when subjects were administered léss than 25% of
their original doses of medication. At T24-0%, Subject 6
showed significant deterioration in his classroom behavior.

this phase, indicating that his behavior was getting
increasingly better. Subject 5 showed no significant
differences between behavior at baselina and behavior during

the final treatment phase: The data for Subject 2 could not

be analyzed for the bassline vs: T24-0% phase because he uwas

never administered less than 33% of his medication.

Special phase analyses uwere required because the
parents of tuo subjects did not follow the original research
design. For Subject 2, withdrawal of medication was halted

by the parents at week #15 and his dosage was increased to
50% of his original amount. An ARIMA analysis was conducted
to determire whether his behavior changed significantly

betiieen baseline and the T50% or more treatment phase

148
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Results showed a positive slope change but no jévéi change.
A similar situation occurred with the parent of Subject 8,
who began giving her son 200% of his original dose of
medication at two different points in treatment: The
statistical analyses resulted in no significant differences

in behavior between baseline; when the child was taking 100%

of his medication; and either the $first or second T200%
phase. For this boy, twice his daily dose of stimulants did
no more to control his classroom behavior than the original
prescribed amount.

Summary of Observatjonal Data

With behavioral treatment, two subjects Were

successfully withdraun to 50% of their original medication

dose without demonstrating any significant increase in

hyperactivity. One subject was successfully withdrawn to

33% of his original dose and another to 25% of his original

dose. The remaining tuwo subjects were completely withdrauwn
from stimulant medication without adverse effects. Both

control subjects, one of whom remained on his original dose
and the other who increased his dose to 200%, showed no
significant changes in observed classroom behavior during
treatment: Their observed hyperactivity neither increased

nor decreased over the course of the study.
Changes in €lassroom Behavior: Teacher Ratings

The teachers who provided data in this study were not

naive to 1its purposes and goals. The sikx who taught
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Subjects 1 = & knew that these boys were being given a

behavioral treatment and that in addition, they were being
gradually withdrawn from their stimulant medications. The
tiio teachers of the controls, Subjects 7 and 8, Kknew that
these boys were not being given any treatment and that their
medication dose remained the sam2 over the entire study:
Because of their Kknowledge, teachers were considered
potentially biased in evaluating subjects. Houever; the
iﬁféfﬁéiiéﬁ they provided was viewed as essential. Teachers

iid's behavior

offered a globat perception of

o ol

e c

o+
=gl

throughout the entire school days; rather th

(O]

n a sampling of

his behavior taken during a short period of his day.

Because teachers might have been biased in their
ratings of classroom behavior, correlational analyses uere
bérfétﬁéd‘ on the data to measure the extent to which
classroom observations and teacher perceptions agreed.
Althouch correlations between rating scales of hyperactivity
and behavioral observations of hyperactivity have been
reported to be low (Whalen et al.; 15785; results in the
presenf study found higher relationships. Correlations

betwueen each subject's WNegative Behavior Score for a given
aéy and the score he received on his School Note for that
same day are presented in Table 17. Correlations for five
of the subjects reached significance at the p < .05 level.
The correlation of Difference Scores and School Note Scores

for all eight subjects combined was —-.36, p < .001.. ... With
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TABLE 17

CORRELATION BETWEEN THE NEGATIVE BEHAVIOR SCORES
RECORDED BY CLASSROOM OBSERVERS AND TEACHER
RATED SCHOOL NOTE SCORES FOR THE SAME DAY

Subject T b Value

.001

[ory
(A
(%]
(=23
A

.001

[\
il

N

(V)
A

.01

W
Ii

Yy

N
A

4 - .31 < .05
5 ~ .21 .08
6 - 27 < .05
7 ~ .16 .15

8 - .02 47

Note. Thé lower the Negative Behavior score, the better the subject
. behaved. The lower the teacher rated School Note score, the
worse the subject behaved. Therefore, a negative correlation
coefficient indicates the degree to which classroom observers

and teachers agreed on the subject's behavior during the study.
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the exception of Subject 8, for uwhom observed and rated

behavior correlated only minimally, it appears that the

teachers in this study were fairly accurate observers of the

hypersctive boys in their classes; at least as compared t

the observation data of classroom observers: Note; however:

that while statistically significant relationships were
found, most of the variance was not accounted for by the tuwo
measures. A correlation coefficient of -.56, the highest
correlation for any of the subjects, still leaves

approrimately 75% of the variance unexplained (~-.56 squared
minus 100). )
The Meaninag of School Note Scores

Every school day; the teachers of each of the eight

subjects in the study filled out a School Note; rating the

boy's performance on 4 or 5 positive classroom behaviors.

Ratings ranged from 5 to 25: the higher the score, the
better the behavior. I1f behavioral treatments were as
effective as medication in controlling the hyperactive

child's behavior in class, School Note scores should have

remained the same or increased during treatment.

Central tendency measures of School Note data are

presented in Table 18: Baseline scores indicate that on
full medication; six of the eight subjects showed moderate

School Note scores. They ranged from 12.10 to 19.11 out of

a possible 25 points. Tuwo subjects, however, displayed

ek,
an
()



Table 18

Means and Standard Deviations of School Notes by Treatment Phase

Subjects

Mean

Baseline

SD

T100-507 T49-257 T24-07

Mean SD Mean SD Mean SD

Special

Phases

Mean

SD

Treatment

Mean

4 12:10

5 15.63

6 19.11

7 14:42

8 7.17

2.75

6.02

4.61

4540

4,32

1.71

21.90 3.35 21.98 2.59 17.71 2.43
18.30 4.47 12.72 3,98 =====  —---
13.29 2.77 13.45 1.64 10.05 3.27
12.60 5.33 12.90 5.27 14.72 4.57
19.87 2.68 17.47 3.68 14.48 6.01

22.66 2.74 15.30 6.00 21.01 3.40

15.63

10.00°

13.13

6.78

21.38

15.96

12:36

13.50

17.27

21.03
15.65

10.48

3.19

5.36

3:11

[ ol I

0

Days Subject 2 received 50% or more of his original dose.

Days Subject 8 received 200% of his medication for the first time:

Days Subject 8 received 200% of his medication for the second time.
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extreme mean scores during baseline, one high and one louw.

Subject 1, a treatment child, had a mean of 23.59. As

judged by his teacher, his behavior in class was "near

perfect". At the other extreme was Subject 8, a control
child, who had a mean of 7.17. Since the mimimum sScore on
School Notes was 5.00, this boy's behavior in class was

The fact that a treatment child began intervention with

an extremely high (positive) baseline score and tha

faal
@l

control child displayed an extremely low (negative) baseline

score is somewhat bothersome for this particular research
study. Regression o more moderate levels was likely in
boih these boys' data. Subject 1 would likely decrease his
mean School Note score, no matter hou effective the

treatment, and Subject 8 uwould likely increase his score,
despite the lack of treatment. For this reason; caution
must be exercised in interpreting the ARIMA results for
Subjects 1 and 8.

Graphs of School Note scores are displayed in Figure 6.

Results of visual inspection and statistical analyses
performed on School Note data are reported in Table 19. As

with bPifference Scores; five comparisons are summarized:
one comparing baseline to overall treatment, three comparing

baseline to the various phases of treatment, and one

Comparing baseline to special phases during treatment.
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Table 19

Wi ooTo o - o -
Resuits of Visual Incpection and ARIMA Anslyses of School Notes

140

Subjects Baseline va.  Baseline vs. Baseline vs. Baseline vs. Baseline vA.
- Ml treatment £100~ 9-25% T24-0% Special Phases
, ] - ,
1 Alevel - p<.05 ~p«.05 -
A siope NS NSVI NS =
o o - 8
2 AclLevel NS ; NS : NS
— - - - —.a
A Slope NS NS D + p<.001
3  Alevel = p<.05 NS —3 - p <:001
A siope NS + p<.05 - NS
4 DAtlLevel NS NSVI : NS
AsSlope NS NSVI = NS
5 Alevel NS +p <01 > NS
A stope NS NS - = p<.05
6 ZAlLevel NS + p<.01 NS — L=
Aslope NS NS - p< <05 NS
7 AlLevel NS — —_—
A Slope NS —_— —
8 AlLevel NS —r e ——— NS® + p <.001€
Aslope NS ‘ — p— P— ns® §s ©

Note. A "+" sign indicates that behavior improved.

A "-" sign indicates that behavior became more hyperactive:
NSVI indicates that changes were nonsignificant by visual inspection.

fﬁiyu Subject 2
Phayas subject B
Cbays Subject 8

réceivéé ﬁotg Ehln Sﬁi 6f hil origﬁlﬁ; dO!E;
Tecaived 2002 of his medication for the first time.
received 200% of his medication for the second time.

femd

/|
Loy
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The first column in T e 19 reports the results of the

[

b

[

comparison between level and slope data during baseline to

level and slope data for overall treatment: As was true of
Difference Score data, both control subjects showed no

significant changes in their School Note scores over time:

This was the expected pattern since they received no

treatment: ©0f the six treated subjects; two (Subjects 1 and

3) showed significant declines in their School Note scores
over the 14 week treatment. These subjects became more
hyperactive over the period of behavioral intervention as
perceived by their teachers. The behavior of the other four
treatment subjects did not change significantly over the
entire treatment.

The next portion of Table 19 presents the results of

he six treatment

o+

baseline versus T190-50% comparisons for

subjects.: Whereas for Diffierence Score data, no treatment

subjects showed any significant changes in behavior either

in the positive or negative direction during the T100-50%

0l

phase, this was not the case for School Note data. Teachers

jects during the

o

perceived changes in four of the §ix Su
initial phase of treatment: three subjects got
significantly better in slope or level (Subjects 3, &, and
6) and one got significantly worse (Subject 1 in level):

For Subjects 1, 3, & 5, these changes from baseline

persisted through the Tu9-25% phase and no additional

changes occurred until medication was decreased to less than
25%
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The fourth column in Table 19 summarizes the results of
comparing baseline ¢ata to data during the final phase of

treatment. At 24-0%, Subject 1 continued to show a
significant increase in hyperactive behavior over the level

he demonstrated at baseline: Subjects 3 and 5 who had shoun

increises 1in hyperactivity in terms of 1level or slope

changes: Two subjects; 4 and 6, showed no changes over
baseline even in this tast phase of treatment. Subject 2's
data could not be analyzed for baseline vs. T24-0% phase

because he discontinued drug withdrawal at 33% of his

it should be pointed out that Subject 6 showed a

significant deterioration in school behavior during the
T49-25% phase. The decline in School Note scores is

apparent in his means data (Table 18), on his graph (Figure

6), and in the results of ARIMA analyses (Table 19). His

level,; wmhich had been increasing, dropped precipitiously at
this phase and his slope showed a significant aéaii. : In

the following phase; T2u4-0%; Subject 6's behavior returned

most likely, by one or two low data points in an unusually
short treatment phase (five points in total). 1f ue
consider the pattern of Hhis data across the entire

treatment, wWe would most probably concliude that Subject 6
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can be withdrawn from 100% of his medication without adverse

effects on his beahavior at school.

The last results in Table 19 are the comparison of
baseline scores to Scores obtained during special medication
phases. During his T50% or more phase; Subject 2 showed a
highly significant, positive slope change: That is; when he
began increasing his medication to 50% and more;, the teacher
perceived his behavior as getting better. Puring Subject

8's first T200% phase; there were no significant changes in

his School Note scores: During the second T200% phase,
however, his scores significantly increased in level. His

teacher rated him as markedly improved during this period.

The significant changes in Subjects 2 and 8 during
special phases is somewhat puzzling since both boys had
previously taken amounts of medication equal to those
adiministered during the special phasec without displaying

any significant changes in behavior: #&n explanation for the

(ol

he possibility that the

discrepancy in Subject 8's data is

drug he was given (pemoline) required several Wfeks to build

up significant blood levels to produce an effect on his
behavior: Perhaps the first three week Period when he took

500% of his medication was not long enough to attain such

high blood levels. The second, much longer period might

have been adequate time to reach these levels. If this were

the case, We would have expected to see a rise in School

Note scores sometime after the first three weeks during the

fomd
ani



second T200% phase. Unfortunately; because most of Subject

8's School Hotes for weeks #11 through #15 were either lost

by the child or misplaced by the mother, visual inspection

of the 9graph of Subject 8's data could not confirm this

hypothesis
Subject 2's significant slope change at the T50% or

more phase cannot so readily be explained by medication
biood levels. During much of the :iirst phase of treatment

(TI00-50%), the amount of stimulant medication in his body

Was much greater than that present during the special phase,

T50% +. A more plausible explanation was probably that
erpectancy played a role in improving the behavior of this
child in «class. When subject 2 realized his medication

dosage was increasing,; rather than decreasing to previously
untried amcunts; he expected to be better able to zentrol

himself: Anecdotal data lend some support to this

hypothesis: The parents; teachers and principal of this

chiid expressed great fear during the lsst part of
medication withdrawal. They felt that if his dosage wWere
decreased to less than 10 milligrams per day (33% of his

original dose), the boy would "fall apart."” When the

a "safe" amount (15 milligrams per day), they expressed a
sense of relief as did the boy's teacher. Perhaps their
feelings were communicated to the child and actuailly
tesulted in decreased hyperactivity: Oor perhaps there was

158
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no decrease in hyperactivity but only the perception of the

teacher that the boy had improved.

summnary of Teacher Rating Data

Two subjects were completely withdrawn from stimulant
medication without adverse effects on teacher-rated
classroom behavior. TWo subjects uere successfully

withdrawn to 25% of *heir original medication dosage, and

one subject to 33% without their teachers perceiving any
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icant increase in
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signi

unable to be withdrawn from any amount of medication Without

his S§School Note scores showing a marked declina. The

control subject who remained on his original dose of

medication over the entire intervention showed no

significant changes in behavior as rated by his teacher:

The other control subject received significantly improved

Schosl Note scores during one of the periods when his
medication dose was increased to 200%.

core and School Note Daté

Comparison of Difference

L

A comparison of Tables 16 and 19 shouws that School Note
scores followed similar patterns to Difference Scores. Data
gathered by observers and teachers concurred régardiﬁg the
effects of treatment on Subjects 2, 4, 7 and 8. Teacher
réfiﬁgé iiere more sensitive to the effects of medication

and less sensitive for Subjects 3 and 6- That iss

observational data indicated that Subject 1 could be

159
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Withdrawn from 50% of his medication with no significant
changes whereas School Note scores indicated that no amount
of medication could be withdrawn. Conversely, observational
data showed that Subject 3 could be withdrawn to 50% of his

medication whereas the teacher did not note a significant
decrease in positive behavior until withdrawal approached
less than 25%.

Results from the two different sources of classroom

behavioral data were generally consistent regarding the

effects of treatment. For Subjects 4; 5; and 6, behavior
therapy was powerful! enough to counteract the withdrawal of

a minimum of 75% and generally as much as 100% of their
medication. For Subject 2, the behavioral interveéntion
allowed uithdrawal from at least 66% of his medication,
perhaps more, if twithdrawal had been allowed to continue.

For Subjeczts 1 and 3, behavior therapy appeared effective in
replacing approximately 50% of their medication.
Changes in Home Behavior: Parent Frequency Counts

Parents were a major focus of the behavioral treatments

tested in this research study:. For this reason; data were

gathered on a daily basis to provide information on the

behavior of the subjects in the,; home environment as well as

at school.

rhs Heshifd &f o Bebavict Resspt Scopes
Currently available parent rating scales of
hyperactivity such as the Werry-Weiss-Peters and Conners

160
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(described in Chapter One) were considered for use in this
study as the measure of home behavior. Houwever, beécause of
their global, subjective nature and their low reliability

upon repeated administration, such rating scales wWer

1]

avoided. Instead, daily counts of negative behavior were
chosen as the measure of home behavior change. Each day the

child's parents tallied the number of times their son

displayed each of ten negative behaviors: The specific

behaviors they observed throughout the day were selected by

them based on the individual problems of their boy.

A list of the ten behaviors for each of the subjécts appears
in Appendix G.

The average number of problem behaviors per hour Was
calculated each day based on how many negative behaviors a

child demonstrated and how many hours he spent with his
parent(s). The range of daily scores was from 0 to 10

Effects of Treatment on Home Behavior Report Scores
Table 20 provides central tendency measures of Home
Behavior Report data. Diring baseline, Subjects 1 - 6

demonstrated between 1.38 and 2.86 negative behaviors per

hour. The most extreme mean scores were those of the tuo
control subjects. Subject 7, with a mean of .81, presented

the fewest behavior problems at home, as reported by his



TABLE 20

MEANS AND STANDARD DEVIATIONS OF HOME BEHAVIOR REPORT SCORES BY TREATMENT PHASE

Days Subject 8 received 200% of his

medication for the

second time.

- - - , Special Overatl
Baseline T100-50% T49-25% 7240 Phases Treatment
Subject Mean  SD Mean SD Mean SD Mean - SD Mean SD Mean SD
i 1:38 1.12 1.02 ;82 1:95  1.05 2,40 1.28 .74 1:15
2 2.86 2,00 © 255 2.44  2.36  2.70 - - 1,612 2,352 2.44  2.43
3 1.61 .64 1,29 .84 .95 .52 .89 .55 1.11 74
4 1.53 1.20 145 1.06 1.05 .82 90 .63 1.14 .88
5 2.68  2.85 2,70 2.81 2.12  2.07 3.16 2.70 2,72 2.65
6 1.83  1.29 1,28  1.19 1.40 .65 1.05 1.04 1.18 1.07
7 .81 .83 = = = - = = . .84 62
- oo - _ 7 7 7b 7b I C i
8 4,02 2.63 - - - - - - 5.860  3.85° 4.t 3:10
2.19¢ _1.53°
? Days Subject 2 received 50% of more of his original dose:
b Days Subject 8 received 200% of his medication for the first time.
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Table 20 shows that across treatment Phases, three
subjects actually became increasingly better behaved at
home. One subject became iworse and two treatment subjects
shoiied variable patterns of change in their mean scores.

Graphs of Home Behavior Report data are presented in Figure

7. Results from visual inspection of these data and ARIMA
analyses are summarized in Table 21:

A major point needs to be made regarding the overall
analyses of home behaviorasl data. Whereas in analyses of
classroom behavioral data; level and trend changes were more

frequentty in the negative direction; home data show an

opposite trend-: That 1is> as the 14 1ieek treatment

Results from phase analyses corroborate this general
finding. Three subjects showed large decreases in tle
amount of hyperactive behavior they displayed at homz as
demonstrated by their significant level changes: For twc of

these Subjects; 3 and 6, this sharp decrease in

han 25% of their original medication
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oses. The third, Subject 4, demonstrated improved behavior

[= ¥

earlier in treatment, during his T49-25% phase. Two of
these subjects showed improvement at home after their

parents received approximately five of the eight lessons in

164



O

ERIC

Aruitoxt provided by Eic:

HBME BEHAVIOR i HOME BEHAVIOR HOME BEHAVI@RI

HBME| BEHAVI@R

SUBJECT 1

HOME :BEHAVIORI

BE T T T L (LA AL R B 3
é 2ASEL"¢ T100-30% T40-252 E
8t I
4E- ; : A.m
ik -
OF+ . . {f ; ralum -
0 25
SUBJECT 2

12 Ti00-%01. Jreo-d
6 i

4

2

0

HOME: BEHAVI@R

UBJECT 3

(2]

Ty T T

T40-251

HEME BEHAVIOR:

SUBJECT 4

100

T T TTTT

T-251 12401

1

HBME BEHAVIOR:

gk an

3 P W

75 100

-

Figure 7
Home Behavior Report Scores

SUBJEET 5

150

T49-252

TT

-

SUBJECT 6

' Esvseine Toosor | Tepasz 12401
6 — =
4 o ]k _ -
2 el 4 Rivvs o
0 el Fl#ﬁ*j’g'&'-
50 75 100 125

DAYS

SUBJECT 7

BETTTTT T T T T T T T T T B
. EBASELINE 3

SUBJECT 8

. A 11 14 LA v v Lol i Al T Ll T p

—q 1002 2002 _3
8

6 e =

I 3 T

, M‘J’S =

N SR 1 I M BN

50 75 100 125

DAYS

165



151

Table 21
Besults of Visual Inspection and ARIMA Analyses of Home Behavior Reports
Subjects Baseline vs. Baseline vs. Baseline vs. Baseline vs. Baseline vs, _
Treatment T100-50% T49-25% T24-0% Special Phases
1 A Level NS : N§Vi - ;’ i-05 T
A Slope NS NSVI NS - —_—
2 A Level NS NS Ns?
A slope Ns -~ p<.05 NS —_ Ns?
3 Aiavel +p <.05 NS — + p< .001
A siope NS NSV1 r
4 Avevel NS NSVI + p<:05 o
A silope +p < .05 NSV NS —— — -
5 A Level NS NS =T
A slope NS NS - - pg.0S
6 ALevel + p< :05 NSVI NS + p<.01
A Slope NS NSVI NS a—
7 Arevel NS —— —_ ————
A siope §§ — — ———
8 Alevel NS ———— —— ——— Ns® + p<.o05¢
Asiope NS e ——— e —— + p<:.os®  ns©

Note. A-"+" sign indicates that behavior improved:
A "-" gign indicates that behavior becasie more Hvperactive.

fﬁiii Subject 2 received move than 50% of his original dose. -
“Dsys Subject 8 received 200X of his medication for the first time.

“Days Subject 8 received 200% of his medication for the second time.

ERIC

Aruitoxt provided by Eic:
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child management. The other subject displayed significantly

less hyperactivity at home after his parents had received

The other three treatment subjects did not show clear

positive changes in home behavior. " Subject ! became
significantiy more hyperactive, despite treatment, uwhen his

medication was decreased to less than half the. original

amount (during his T49-25% phase). THis negative pattern
continued Lhroughout the remainder of treatment. In

ezsence, the home data for Subject 1 looked very similar to
his classroom data.
The last two treatment subjects deionstrated no level

their data at some point in treatment: For Subject 5:; this

trend toward increasing hypractivity at home occurred afteér

he was withdrawn from more than 75% of his medication

(T24-08%) . if data collection had continusd, his level of

negative behavior might have become significantly greater

than baseline levels. Subject 2 alsc showed a negative
drift in his Home Behavior Report scores: This drift began

phase coincided with the parents receiving approximately
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Both control subjects showed no significant changes in

home behavior over the .14 Week treatmant. Subject 7, whose
classroom behavior proved to be so consistent over the

sntire course of the study, showed similar stability in his

home behavior. Subject 8 showed some variability in his
behavior at home when his medication kKAs increased to 200%
of his original dose. During the first f these T200%

phases; the slope of his data showed -~ rhange toward less
hyperactivilty: During the secondd T200% phase; this slope

change was no longer significunts but the 1level! of his

problem behavior at home decressed <significantl; s« er

baseline scores: The special phase analysis of 3ubject

el
N,
0l

data did not result in significant changes when his

medication was increased (T50% or more).

‘omparissn of Schesl and Hene Data

Lh

I

I

|
o
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In summary, Home Behavior Report scores
treatment subjmcts in this study showed a different pattern
thar. that of Difference Scores and School FNote scores.
Instead ot deteriorating behavior, half of the treated

subjects displayed imprcved behavior at home: Two of these
Subjects; 4 and 6; had shown the most positive results on
classroom measures. Neither had become more hyperactive in
class during treatment, despite the withdrawal of their
medication. The data for Subject 3, however showed
contradictory findings at home and at school. Whereas at
school he was one of the subjects least helped by treatment,

at home, he was one oi the most helped.
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A similar discrepancy between results of home and
school observations was apparent in the data for Subject 5,

but in the opposite direction: At school; his Fehavior

remained unchanged despite medication withdrawal, but at
home, the trend 1in his data was toward significantly
increased hyperactivity.

The remaining two treatment subjects showed consistent
results across the two environments sampled. Both at home
and at school, Subject 1's behavior became increasingly more
negative when his medication was cut to less than 50%.
Subject 2 showed no changes at home or at Schooi despite his

medication reduction to 33%.

For four of the six treatment sabjects, resulis from
duta gathered at home did not concur exactly with data

collected at school. These inconsis*encies underline the

need to measure hyperactivz behavior both in the home and in

the classroom. Conclusions base on #findings from ona
environment may hot be generalizable to otheéer environments.
Predictors of Trea.ment Success

% review cof Table 4, Subject Characteristics; indicates
that neither age, type o©f medication; daily dosage;

medication history, nor IQ predicted a child's response to

behavior therapy. Additional subject <characterisiics;

especially those related to school achizvement and family

variables are summarized in Table 22. A review of this
table is only slightly more informative. Subjects 1 and 3,

o
(opll
(Yo



TABLE 22

ADDITIONAL SUBJECT CHARACTERISTICS

Adoptive

o R ptive. o o o Use of Child
L _ Reading Mathematics or Natural _ Family _Father's Mother's Management
—Subject - Achievement  Achievement  Parents . Environment _ __ Occupatjon _  Occupation - Trajning
1 Saperior Low average  Adoptive Single parent-Dad  Health & Salesperson  Minimal
No siblings safety
) manager
2 Inferior Low average  Natural Both parents Junior Part-time Moderate
No siblings college secretary
professor
3 Average Average Adoptive Both parents Policeman Part-time Optimal
Younger sister sales clerk '
4 Average byvirage Natural Single parent~Mom Butcher Bookkeeper Optimal
Younger sister
5 Very Average Natural Mom & Stepfather  Dept. Mgr.,  Nurse Moderate
Superior Older stepbrother engineering for 3 mo.
firm Minimal in
last month
6 Average Low average  Natural Mom & Stepfather  District Homenaker Moderate
0lder brother sales
fianager
7 Very Low average  Natural Both pareits Automobile  Part-time -
Superior No siblings mechanic hair
stylist
8 Inferior Average Natural Single parent-Mom  Unknown Secretary/ - ”
Younger brother welfare o
recipient
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the boys tiho were able to be withdrawn from the least amount

of medication without problems in school, shared one
characteristic: they were both adopted. Subjects 4; 5, and

6, the children for whom treatment was most successful in

deterioration; had one characteristic in common: they lived

with their natural mother; but not with their natural

father: These twuo commonaiities are mos t tikely
idiosyncratic relationships due to a small sample.

However; one relatonship which has at least more face
validity is the positive relationship between parental use
st contingency management training and child behavior at
home. Thosé parents who made optimal use@ of the 5kills thay
learned in their child management class&s, as measured by
their completion of homework assignments. and participation
in class discussions of assigned reading, seemed to have

children who improved in terms of the amcunt of

hyperactivity they displayed at home: This appeared to be

the case for Subjects 3; 4, and 6. on the other hand;, the

ts of Subjects 1 sand 5 applied the principles ot

b gl

e

Tl
W
"

contingency management minimally, especially during the last

phases of treatment, &nd their sons seemaed to respond to
medicaticn witindrawal with increased hyperaciivity.

Other thar these tentztive relationships, there were no
othe:i kpzwr craracteristics xhick predicted response to

behaviur and drug therapies: This 1lmck of predictors of
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treatment success is the ruie; rather than the exception in \
hyperactivity research tci: Barkley; 1976; Mira & Reece;
19773.

Type of behavior therapy received by the Subject,
wWhether combined self-control and child management of child
management alone, did not seem to be a factor in the success
of therapy. Tiio of the boys in the combined treatment and
both boys in the <child management alone treatment showed
little or no deterioration of classroom behavior as a result
of medication withdrawal: The other two boys in the

behavior at school when more than half their medication was
withdraun. in terms o0F observed and rated classroonm
behavior, adiing seli-control instruction for children to
contingency management training for parents did not increase
the effectiveness of the treatment.

THEé same conclusion can be drawn from review of the
Home Behavior Report data. Negative behavior per hour
scores improved for exactly hali of the boys irn each

treatment: Whether the child rrzeived self-control

instruction did not clearly improva the chance that %2 would
- respond favorably to medication reduction. Apparently, *he
most parsimonious treatment, child management classes for
parents, ias marximally effective.

Pre and Posttreatment Data

Five dependent measures, tke Wide Range Achievement

173
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Test C(WRAT); the Wecheter Intelligence Scale for Children

ching Familiar Figures Test (MFFT), the

(A
o+

(WISCI; the M

Porteus Maze Test, and the Coopersmith Self-Estéem Inventory
{SEI) were administered oncé before and once f£allowing
treatment. All measures were scored according to standard
instructions. Gain sScores were computed for each subject on
each measure based on his performance at pretasting versus

pusttesting. Gain sc-~reés were subjected to one-way analysis
6f variance procedures (ANOVA) to determine if there were
significant differences between the three groups in this
study: self-control instruction plus child management;
child management alone; anc¢ delayed treatment control.

Over the years, uriters have emphasized the

unreliability of using gain scores in experimental research
becauss measurement errors beccme additive (Bereiter, 1963;
Lord, 1963). Overall and Woodward (1975) point cut that
this should not be a concern in studies which use difference
scores to measure change induced by treatment: Thesa

sluthors Show that the more unreliable the measurement; the
greater the probability the null hypothesis will be rejected
wi.en it should be rejected: Surprisingly; the power of

tests is greatest when the reliability of gain =scores is

Changes jin Pre—Posttraatment pependent Measures
Pre uwnd post scores, difference scores and mean

differsnce scoras on the WRAT. WISC, MFFT, Porteus Mazes,
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and SEI are presented in Takles 23, 24 and 25. variability

in many of

, the

ya

P
these measures was large, but in all case
Bartlett-Box text for Hhombgeneity of variance proved
nonsignificant. Analyses of variance indicated significant

group differences on one variable, the reading subtest of

the WRAT (F = 6.05, d.f. = 275, p = .046). Linear contrasts

revealed that the Child Management group mude significantly
greater progress in reading achievement than the contrnl
group (p = :019) and the Self-Control plus Child Management
group (p = .008). None of the other nine vaciables
differentiated between the threas groups. There was a
tendency for the Seif-Control group +io show slightly higher
Porteus TQ and SEI Total Seli-Esteem scores. When the tuo

treatment groups were combinad, these trends approachad
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significance for TQ score (F = 2.99, d.f.

2.54; d:f§: = 176; p = .163; wuith

Lt

and Total Self-Esteem (F
treated subjects improving more than contrcl subjects.

In addition to measures of achievement; cognitive

performance, impulsivity, and self-esteem, height and leight

were also measured on a pre an¢ postireatment basis. It was

expected that treated subjects would shoil greater height and
weight gains tkan control! Subjects because they were

undergoing medication withdrawal! &t the same time as

treatment. There was no rationale for erpecting differences
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TABLE 23

RESULTS OF ACADEMIC AND INTELLIGENCE TESTS

_ WRAT WRAT WISC.
Reading Math foding
Subject  Pre .Post A Pre Post A Pre Post A -
1 127 130 3 87 97 10 42 37 =5
2 76 8s 9 82 67 -15 41 55 14
3 @2 91 -1 106 98 =6 47 50 3
4 100 105 5 96 105 9 24 25 1
X = 4:0 = 4 X = 3.25

P S i,

5 192 221 29 106 126 22 20 35 15

I 93 109 16 87 74 13 41 30 11
X = 22.5 = 45 X = 2.00

7 164 165 1 88 91 -3 15 27 12

8 76 88 12 95 8 =12 45 36 -9
X = 6.5 X= 7:5 X = 1.50

178




TABLE 24

RESULTS OF COGNITIVE PERFORMANCE TESTS

_MFFT MFFT Porteus Porteus
Errors Tatency TQ —Q
Subject Pre  Post A% Pre Post - —A Pre _ Post A Pre  Post Ax
i 31 10 -1 8.9  24.9  16.00 86 127 41 45 52 7
3 10 12 2 4.12 5.5  1.42 116 133 17 44 38 -6
3 14 17 3 4,92 4,62 - .30 87 101 i4 14 1 5
4 17 15 -2 5.17 9.50 433 ite il 1 41 45 4
x="2:0 x= 5.6 ¥ = 1825 X= 2.50
5 19 17 -2 13.08  14.67 1:59 121 135 14 85 39 "46
6 14 20 5 8,67 10.75 2.08 135 135 0 10 i1 i
X= 2.0 %= 1.84 %= - 7,00 X ==22.50
7 14 14 0 1i.67  11.5%% - .08 126 129 3 86 66 =20
8 16 5 -1 6.50  3.62 =~ 2.88 113 98 -15 37 45
X = ".50 X = - 1:48 X = = €.00 X = —6.00

Wote. * A decrease in MUPT Errors and Porteus Q score indicate positive behavior change,

ot |
~3!

191
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TABLE 25

RESULTS OF COOPERSMITH SELF-ESTEEM INVENTORY

162

SEI Home SEI School SEI Total

Subject . Pre Post A Pre DPost A Pre Post A

1 10 10 0 10 4 -6 58 62 4

2 14 12 -2 14 16 2 84 78 -6

3 10 8 =2 10 6 -4 60 54 -6

4 8 10 2 10 10 0 76 86 10
X = X = 2.0 X = .5

5 8 6 -2 12 8 -4 62 46 -16

6 10 14 4 6 6 0 66 72 6
x= 1.0 X = 2.0 X = - 5.0

7 14 14 0 14 16 2 84 86 2

8 10 8 -2 12 4 =8 78 28 -50
X = -1 X =-5.0 T = =24.0

179
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between either of the two treatment groups; however; since

medication withdrawal proceeded at the same rate for
subjects in both groups. Therefore, analysis of variance

procedures were performed to determine whether there were

significant differences between two groups only: the
treated group (W = 6) and the delayed treatment control
group (N = 2).

Pre and post scores, difference scores and mean

difference scores on height tud wWeight are presented in

Table 26. Again, variability was large, but the
Bartlett-Box tests for homogeneity of variance uwere
nonsignificant. One-way analyses of variance indicated

significant group differences on the wzight variable (F =
13:60; d:f: = 176, p = :008): and differences that osely

approached significance on ‘-z height wvariable (F }.87,

d:f: = "/6; p = :652);: As is clear from the table; subjects

in the treated groups did not grow more than subiects in the

A summary of the ti.a-series and pre-posttust resuits
for eacl. of the subjects is presented in Table 27. Although
the information in this tatl=: is simplified; 3t provides a

general overview of each <child': proyress durin, treatment.

The first portion of the table repor%s the medication lev=ls
during treatment and medication withdrawal at which the

subject‘s lave? of hyperactivity became significanily

2



TABLE 26

RESULTS OF PHYSICAL GROWTH MEASURES

164

X

!
(Y

Y

~lI
Chi

90

X =7.50

%




TABLF 27

SUMMARY 7F RESULTS

TOTALS
_Home _ . N L e Unchanged
o . fshool  Behavior | _ _ WRAT = WISC _  MFFT Porteus _ Coopersmith SEI ~  Growth = | or = = _ _
Subject Ob. £rvutions Noted Reports Reading Math Coding Errore Latency 7¥Q Q VFkome School Total Height Welght | Improved V.rmened
1 Yeds to 501 Meds to  Meds to + + - ¥ + ¥ -t - + ¥ - 8 4
100% 50%
P Meds to 337  neds to  Meds to + - + - ¥ ¥ ¥ - ¥ - + + 8 4
39 kk}4
1 Meds to 50T Meds ta  Mads %o - - + - S - - 0 3 9
25% a
§ Medsts 0 Meds to  Me o s 4 + + o+ -+ 0 + 0 - 1 1
(i}4 Gt
5 Meds to 02 Meds t6  en ! + + + + + + o+ - - - - + 8 4
114 o
6 Meds to 257 Mods £o Meda to + - - - + 0 - 4 0 + - - 6 3
07 0z
7 Meds to 1007 Mccs & Meds @ + - + 0 - + + 0 + ¥ - - 8 1
100% 162
8 Medi . Meds @ HedsC_ | 0+ - - ¥ S T T 2 10
103-200% 100-276T  100-200%
Note. A + aign indicates that performance improved from >re tu posttesting.
A - gign indicates th4t performance worsticl from re tn posttestiuf.
A 0 2ign indicater that performance did not change From pre to posttestiig.
Med:cation Jeve's reported are those that the subject was witndrawn to without significant increase
in the level ¥ lild ligperuotive Uehaviar, —
Puat
[#))
(%]

O
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greatir than that uf baseline. Slope changes are not
reported. The middie portion of Table 27 indicites for eaci
of the 12 prea and posttreatment measurves. whether the
child's perfurmance improved, remained the same, or

deteriorated folliowing the intervention: The thirdé portion

=l
(|

of the +table is s simple tally of the information ain t

the subject remained at his pretest level cor improved versus

the number of areas in which his performance declined.
ThHese totsls are a nonstatistical measure of growth and are

intende2 tu providé only a gross indication of cwerall
responss to treatment.

Irn addition to the Summary of Results table; case
studies of Zour of the subjects in this research project are

presented to »rovide descriptive information on -esponse t

snt: Three treac=d subjects and one contir. were
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eni or unexpected response during the intervertion.
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As a group, they serve to illustrate the varisbility in ' -
hyperactive child's riedicition history and family situation

as Well as their varied response to Lehavior therapy and
stimulant medication withdrawal. In order to maintain
confidentislity,; tre names of the boyc niive Yeen changed:
Suuject 1 (Ires:ment)

AZan wWwas a ten yiatr old boy i fourth grade
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deficnstrated :zuperior =zmcademic achievement 1in re
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low-average performance in math: He was an unusualiy small
boy; scecring in tha low 20th percentiles for his age in

heighit and weight: ARdam expressed concern over his size,

saying ¢that it was the reason he never participated in

Adam had a long medication history, receiving his first

dose 0f .mphetamines froi his parents at one year of age.

reported Adam's activity level to be abnormal and the
pirents responded by incieasing his medication dosage. By
the time he entered fourth grade, the boy was taking between
80 and 100 milligrams of methylphenidate per day:

Adam had a rather urusual family situation: Be was

sdopted at one yeat and iived with his parents and aider

adoptczd sister until middle childhood. It was then that his

parents divc-ced; citing sdam as one of the main ressons for
the discclution of LhAwir mnarriaga. The mcther expressed
sreat animosity tnward tue boy, So iha  father. a

professional man in his  early fifties, sccepted
reLponsibility f£5c raising him.

Adam':; fath.r entered this research study desperate for
some assis*ance in managing his son. When tol? that Adam's

daily dose of medicction was so high thzt he appeared
substantiaily different from the oth-. p.. z-tial subjectis,

"he father gradually decreased the dose wuntil the Dboy's

medication tevel was ctcmmensurate with standard doses for

fad |
Qo
<
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boys his size and age. 7e reported no obvious behavi i’

deterioration tullowing this medication rediuction.

The fathar had numerous complaints about Adam's
behavior. The boy et his bed almo~ nightly, was late for
school alwmost daily, never completed any homework, and
frequently talked back or argued when asked to do somethingy:

Adaw's disruptive behavior bhad curtsiled most all fzther-son
activities and had severely cramped the father's personal

life: The man had become extremely necative about his son
and used punishment on a frequent basis.
During treatment, 4dam's Fathar learned to USe rewards

to increase positive behaviors such as getting to school on
time, and he employcd time-out for severe probleir pehaviors.
When hé used meaningiul rewards, such as extra television

time; Adam respondad by improving his behavior: But often

the father got tou busy und disccntinued reinforcing the

o

oy

mifter a short time- Adam responded by retuctning to his

t A

previous maladaptive behavior:

Puring +: tment; Adam's behavior in school showed no

Yy
[hE
D |
B\

4 .nificunt chunges until medication was reduced to less
) n 5% of his original dose. At hume, his fathsr's daily

frevtusncy counts <corroborated :%is {finding.,. Here., too,

& & significant jncreéase in hyrueractiviiy when

[3 1

there w
medication was halved. Hoitever, it should be pointed out
tHat on all three intersive measures Adam 5 bauaseliner were

high. When fully medicated,; he =cted better than monst of
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his peers and was rated very positively by his teacher. His

home behavior was better than most of the other subjects in
the study: Evidently; #&dam's good baseline behavior was a

i terms of other measures; Adam showed great progr<ss

after treatment; despite complete withdrawal of Hhis
medication. Table 27 suc-marized his direction uf change on
the variety of variables assessed in ihe study. Follouwing

treatment, he rerained at his same level or improved his
performance in eight of twelve areas. This iz comparabla
to, if nol better than the tiio control subjects who rimaiaed
on full medication throughoJt the study. Surprisingly, Adam
Shoiied greatest gains in the academic and cognitive areas;
despite the fact that he was significantly more off-task;

out-of-seat;, noisy; etc: during the last phase oi treatment.

Perhaps <«.. #idam, disruptive classroom behavior was not
inconsistent with learning:

fdam is an interesting case because of hiz unus4al
famiiy and medication histaries and his uneven pattérn of
response to treatment and medication withdrawal. For him,
éhéﬁgés in behavioral measures at heme and sSchool did not
predict tie direction nf ch.-ias ih‘PérfCrhéﬁﬁe measures.
subjest 3 (Treatriect)

Brian was a seven yesr oid boy in the second giede who

démonstrated average athievemeunz 1in reading and math.
Without his medication, he was highiv disiraciable; spending
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only osrief amounts of time at his desk doing his §chool
work. Movz ciizn, he was out of his seat, talking to a+yone
who wouid listen, making disruptive noises, or just
wandering arcund the classroom.

Since Brian was threc years old, his parents had
recognized that he ws. a problem child: He was adopted amd

never spomzd +to act like their oun natural chiild: But w

[= 7]
=1
[l
.1\
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he began school; his Kindergarten teacher ha

controling him so his parents tended to blame themselves fo:
his misbehavior. Thev thought perhaps +they wera too

permissive with him and beagsn §Uﬁisﬁih§ Eiﬁ mor ~ ftééﬂéhiiy

With paddlings on his rsar. Despite the new approach to
discipline, Brian continuec ts he urmanagesbie. During the

first few weeks of first yrade, the problems his parents had
seen at home manifested themselve:r =at schooi:. Brian was
impulsive; inattentive; and argumentniive: His rediatrician

di-gnosed him as hyveractive and rrescribed methylphenidata.

Brian's iather; a police officer; otj;-cted to the ise of

to controi his son's behavior. Fuit he and his wWifs

[0

Fiug

had tried the Feingold diet and various forns of coinseli.

for themsolves and their boy. These efforts had clearly not
proven successiul in the n~ast. Serising no  other
alternatives . and wiching to eliminate *he shrious marits)
discord this «child ccused, the father acquissed to drug

therapy. Sincs ¢ix years of age, Brian had tslen stimulantis

dailw te controi Yis hvperactivity at home aac¢ at schnol.
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Brian's puarents were eager to be included in thi

0l

study: stating in their application that they greatly
resvectad ‘hiis research ef ort. During treatment, they were
eutremely cooperative and isade every effort to learn and
apply the principles thev ..  taught. Tiey learned how to
reward their son fo- a varicty of positive behaviors,
includiag getting tc school on time, picking up his
belongin:s, ééfihg dinner with the family ratiier than at
11:00 pm, and telling the truth. Brian's paren%s Were most

sful at using time-out for the numerous desttuctive

(D]

succe
acts he 1was guilty of, including hitting his isother and
sister and destroying the house: The frequency of these

they responded and the mother found she no longer had to

=1}

in

m

arents began to fee. mor

!

resort to the paddle: 5rian's
control o0f t' ir sca ¢ home and realized a new-found
raspect for th..-elies <5 parents. On their post projert

evaluation, the mother Wrote that the program had been ths

"ansiwer o her prayer”; that before, she had been "drouwning
in oer own guilt are mistakes”.

When 3rian's hehavior av school began to deteriorate,
his parenis ettributed +this cacline to his teacher's

reinforcement of nsgative behavior, rather than

(3l
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reduction «cf his wmecd
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tescher about ivnoring inippropriate behavior and using

s

time-out fcr severe pr. :lams. Much to h~r ~chagrin, the
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her suggestions:

Puring treatment, Brian's behavior in school showed no

significant changes uatil medication was reduced to 1&8s
than 50% of his original dose. At this point, his behavior
showed ~ sudden and profour? decline. The data were clearer
in Brian's case than that of any of the other subjects: he

needed between .17 and .33 milligrams per Kkilogram of
mathylphenidate two times per day in addition to behavior
therapy if he were to behave like others in his class:

Consistent with Erian's increase in disruptive

classroom behavior was a deciine in the amount he appeared

to be lesrning in school: on the majority of dependent
measnures; Brian actualiy ¢howed wWorse performance at
posttesting than he had at pretesting. Most of his academic
schievament, cognitivas functioninh~, and self-esteem scores
decreased following int&rvention. 742 oniy area in which he

slioue a positive trend was physical grouth: Although
jeight and weight are important considerations for this
extremely smal! boy; his overwhelmingly r:gastive performance
in .11 other areas argue agaiast Fis complete witndrawal
from stimulsnt medication:

Interestingly, Brian's parents observed an opposite
response to treatment and medication withdrawal than was

recorded at schoo'l. Inztead of Brian becoming MoOre

hyperactive over the duration b¢ iveatment, at home, he
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became significantly Jless hyperact1ve than befo:: .reatment:
This contradictory finding could be attributed to the

Wisliful expectations of the parents. But the fuct that the

the parent's consistent use of reinforcement and punishment.

Brian was selected for complete description because his
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tresults are very clear. A
a5 treatment and medication withdrawal progressed. His
school data =are esqually conclusive, but in the opposite
direction: His classroonm behavior significantly
deteriorated as a result of +treatmént and drug reduction.

This child is a puzzl1ng cas If is unclear whether Brian

needs stimulants to ocontrol his hyperactivity or wuhether a

consistent management approach at school like the one used
by the parents at home would bring his behavior under
cﬁhtrol
Subject & (Treatment)

Chuck was an eight year old boy, who, having failed a

grade in school, was a second-grader at the time of thkis

for

1]

study: His achievement in reading and math was averag
his grade. chuck was a large, strong boy who was a leader

in most all sports. His hobby was mutorcross bicycle

racing, which he frequently did on weelends.
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chucék came from & split home, 1iving with his mother

red to be a relatively

!

and younger sister in what appe
amicable parental separation. He saw hic father often, both
during the weer and on uééké$ds; and showed great fealing
for both his parents.

The mother recognized that Chuck was hyperactive when
he was two years old. He was more active than other
children, walked sooner, and got into everything: When he

entered school; it became even more clear that Chuck was a
problem child. 1In one day he was reported to have thrown a
chair at a boy;,; put crayon shavings in a girl's hair, spit
on a child, and pounded on the windows when hé wWas excluded
ttom his <class. At the time of the study, tihe parents'
chief complaints were Chick's bullying, argumentativeness;
swWearing, bedwetting and overt defiance. The mother;
especially, was concerned because as Chuck gzt older and

stronger; she had more and more trouble getting him to do
what she wanted: They fesred that chuck couid become a
juvznile delinquent if. he continued on his present course.
Despite their separation, both parents chosé to
participate in the behavioral treatment. They each attended
all sessions of the child management class, although the

P oaf behavior change

I

mother tias the major impiement
projects. Both parents were positive about the new approach
ts child mwanagement and tried the various strategies

suguzsted to them. The mother was unusually adept at



developing and following through with contracts and token

economies. In the spring, Chuck earned his entire baseball
uniform, ueek by wWeek and cleat by cleat; by completing
household chores, reading in his free time; and doing what
he was asked without arguing. The parents found the use of

time-out almost unnecessary because of their success with

contingent rewards:. Instead of playing his previous role of
"smart-mouthed tough guy"; Chuck began to be a much more
amiable child.: He started cooperating in his self-control
lessons and seemed to enjoy the games and activities he uas
asked to participate in during these sessions.

Chuck is included as a case study because he shoued the

most consistent, positive results of all the treated
chiidren. He was gradually withdrawn from all stimulant

medication wWithout demonstrating any increase in negative

behavior at home or at school. In fact; Chuck's home
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behavior Showed a significant improvement in t
of treatment. His observed behavior at school showed a
significant trend toward improvement during this same
period; making it likely that had data collection continued,

his levei of negative behavior might alsoc have dropped
significantly in the classroom.
in addition to improved observable behavior; Chuck's

performance on the academic., cognitive and self-esteem
measures also resulted in large gains. Overall, his was the

most positive shoiing on pre and posttreatment measures of

193
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all the subjects in the study; including the controls. On

eleven of twelve measures; his scores improved over pretest
scores or remained the same: in all respects, Chuck proved
to be the "success story™ of this research Project.
Subject 8 (Controi)

Donny was a seven year old boy in the second grade who

had made average to poor academic progress in school. He

Was an extreme behavior problem in class; even while on
stimulant medication, and was sent home frequently by his
teacher throughout the study. §uspehsi$ns were generally
because he hurt another child.

Donny's family life was not ideal: He and his three
year old brother lived alone with their mother in a lou
income apartment complex: Oon at least tuo occasions during
this study; the buiiding was condemned by the local health

its unsanitary conditions. The family seldom

2}l

department fo
heard from Donny's father who lived in Ne&w York.

Donny's mother was ﬁbrkihg as a secretary when he was
celected as a subject for the study. However, she quit her
job midiay throught the research when Donny became so
UnfManageable that she felt she needed to be with him at all

times. She then applied for aid from the State and remained

Donny had always been difficult for his mother to

manage: She stated that she was surprised he had survived

past three years; what with all the accidents he had during

frced |
W
Iy
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his toddlerhkood. The mother's complaints at the time they

entered the study were that Donny hit his brother, cried;
Whined and complained often; wet his bed every night;, never

finished any task, and irequently hid his glasses because he

thought they made him look ugly:
Several wWeeks into the study; Donny's aggressive

sctions caused his mother great alarm: The precipitating

event occurred one Saturday night while she was out and the

boys were left with a babysitter. Donny took a sau to the

back of his younger brother's neck and caused an open wound.

Monday the mother took the boy to his

Lo, ]]
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pediatrician, who increased Donny's medication to 150% of

He l1sc referred Donny to a chiild,

(7]
1]l
]

his previous do
psychiatrist who began to see the boy on a weekly basis:
Treatment consisted of play therapy and analytic discussions
Despite his increased medication and psychiatric

treatment; Donny's behavior continued to be out-of-control.

high ievels and he continued to be sent home before school
was out. At homeé he was as much a problem as ever. The

mother and pediatrician decided to increase his medication

to 200% of Hhis original dose and to continue with the

psychiatric visits.

195
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There was no appreciablie change following this second
increase in medication: Donny's behavior reached the nadir
one night when his mother spent the evening with a friend:
He rubbed raw eggs into the living room furniture, called
the peopie on his mother's phone 1ist &and told them she had
teft him; and began talking about Jjoining his favorite Aunt
in Heaven. His mother was distraught at what she

interpreted to be his suicidal thoughts and his generally
Worsened behavior. She decreased the boy's dosage of
fedication to the original amount: After about tuo ueeks of
no substantial behavioral changes; she again increased the
dose to 200%. ponny remained on the higher dose until the

&iid of the study: He also continued to see the psychiatrist
on a weekly basis:

Donny's mother's experimentation with drug dosages did

0l

not appear t have any significant effect on her son’

behavior. Naive observers in the classroom saw no changes
in the amount of negative behavior he displayed. Whether he
ias on 100%, 150%; or 200%; he always had large, positive
Difference Scores; indicating that his behavior continued to
be fich Worse than the other boys in his class. Of his nine
worst weeks, four were when he was on 37.5 mg. of pemoline,

139¢
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The mother; too,; reported his behavior as improved during
the second T200% phase. However:; there is much missing

School Note and Home Behavior Report data during this

period; casting some doubt on ihe validity of these results.

The ciassroom observational data are complete for all

Donny is an interesting case study. Altlicugh he was a
control subject, his behavior during this study proved to be

anything but stable. over time he seemed to get worse;

despite the increase in medication and advent of psychiatric

help. In addition; his academics; his cognitive

functioning, his self-esteem and physical growth were all
retarded during the seventeen weeks he was in this study.
Perhaps he illustrates what can happen to a family when the
parent has no child management skills and must rely on

stimulant medication to control the hyperactive child.
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DISCUSSION

The objective of this research was to detsrmine if two
behavioral treatments involving instruction for parents in
child management and in some cases, supplemental instruction
for children in selfi-control skills were as effective as
driug therapy in the treatment of childhood hyperactivity.

Resiults indicated that response to treatment was highly

individualized. For some subjects, behavior therapy alloued

the full withdrawal of stimulant medication. For other
children; behavioral treatments Were only partially

successful at replacing stimulant medications. Tuo research
questions emerged from this study. First, why was
self-control instruction ineffective when combined with the
c¢hild management program for parents? Second; what is the

minimal treatment necessary to replace drug therapy for the

The Effectiveness of Self-Control I uction

The self-control instruction in this study did not

enhance the effectiveness o0f the standard behavioral
treatment for hyperactive children. Surprisingly, subjects

who received forty-eight lessons in how to control their

hyperactivity showed no greater improvement at homc or at

19s
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school than treated subjects who received no  such
instruction: it appears that parental training in child

management was the influential component in the combined

Recently, other researchers have found the results of

self-control training with hyperactive <children to be
disappointing (pPelhan; Ronnei; Paluchowski; Marks;
Schnedler, Miller, Budrow, Nilsson; & Bender;,; in press;
Kendall & Wilcox, 1880) . Pelham (in press) tested a

training program in positive social interaction and
self-evaluation using . instruction; modeling and practice.
The program was very similar to the one used in this

investigation (See the social problem-solving component of
the Self-Control for Kids Curriculum, Note 5). The Pelhanm

group found that the eleven hyperactive children itho
received social skills training did no better on parent and

teacher ratings, peer nomination inventories, and

children who did not receive the

o]
o

acheivement tests th
training.
Ke-idall € Wilson (1980) also found self-control to be

minimaily  effective in their study of elementary aged
hypersctive children: They porovided 22 children uith
scif-instructional training much like that offered to the

boys in this study (See the self-direction component of the

Seif-Control for Kids Curriculum, Note 5). Such training

199



cued their sons to use the newly learned skills. Teachers
were minimally invoived in the reinforcement program and
thus; only occasionally rewarded self-control behaviors.

To make matters worse, the use of seli-control

sometimes produced negative natural consequences for the
children in this study. For example, several of the boys
tried using relawation when they became angry or anxious on
the playground or in class. Their peers, not realizing what

the boys iuere doing, made fun of this unusual display of

muscle tensing and relaxing. As expected;,; relaxation uas
quickly extinguished.

Rosenbaum and Drabman £1980) highiight another
essential element in self-control training which was
probably not sufficiently addressed in this study:
generalization. Ai1 three types, time generalization,
response generalization and setting generalization, were
considered in the Self-Control for Kids Curriculum, but in
retrospect,; only perfunctorily. Boys were told when they
tearned a new skill that it could be used in a variety of
settings or that it might be usefully applied to a range of
tasks, both now and in the future: Sometimes the children
themselves brainstormed when or where they would use the new
skill. But asgain, external agents did not routinely ensure
that the child actually followed through and they did not
consistently reinforce him for doing so. It iwas mistakenly

assumed that because seif-control training could change

el
S
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had no significant effect on several dépendent measures;
inciuding the Matching Familiar Figures Test &nd the Porteus
Maze Test. The attention-placebo control group performed as
well on these measures as did the groups who were taught hou
to self-instruct.

eli-control procedures with children point

2]

eviews of

Y

out possible reasons why the curriculum used 1in this

research might not have been effective (O'Leary & Dubey,
1979; Rosenbaum & Drabman; 1979): O'Leary and Dubey

repeatedly stress the importance of external persons and

events to reinforce the use of self-control. children
should not only be told to use their seli-control Skills;
they must be systematically rewarded for doing so:
Apparently, external rewards must be gradually faded over a
period of time until the child experiences

Inadequate external reinforcement was probably the main
failing of the Self-Control for Kids Curriculum. Treatment

subjects learned a variety of self-control skills and were

consistently reinforced for practicing them during their

iessons: in addition, parents and teachers were asked to

reuard the boys whenever fﬁé? saw any of the =skills being

performed. Despite these efforts, external reinfcrcement
Was generally iweak, nonsystematic, and infrequent: Parents

usually employed praise rather than more primary reinfcrcers
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behavior in the therapeutic session, that it would have the
same effect at other times, in other environments, and with
other external influénces prasent.

The shortcomings of the self-control  program as
described above could be remedied by implementing the
following revisions:

1. Involve parents as instructors in the self-control
lessons to promote their role as reinforcers.
This approach was tested with the parents of the

delayed treatment control children and proved to

be a workable sclution.

2. 1Involve teachérs in the self-control program by

classes as a whole: Doing so might increase
teacher reinforcement of self-control skills and

demonstrated: tessons uhich lend themselve

t

7]
o

ciass instruction are those teaching how to relax,
how to Keep your hands to yourself, how to use
self-verbalization to guide your actions and what
to do when you have to wait.

3. Set up a communication system between home and

school to inform parents when their child has
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Note to serve this purpose. Then parents could

displaying the self-control skills he learned.

Perhaps with these revisions, a comprehensive
selfi-control program for hyperactive children like the one

evaluated in this study could be more effective than either

parental child manaagement training or treatment with
stimulant medication. This conjective remains for future

research.
The Minimal Treatment for Childhood Hyperactivity

Teaching parents the principles ©of <contingency
mansgement proved to be @ maximally effective behavioral
treatment for hyperactive children. MWith this treatment,

two children were completely withdrawn from medication and
four were partiaiiy wWithdrawn without adverse efiects on
their citassroom behavior. Three children tere completely

whn and three uWere partially withdrawn without adverse
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effects on their Hhome behavior. However, the causal
relationship betuween behavioral treatment and behavior

change is tentative. It is possible that treated subjects

could have been tithdrawn from medication without any
behavioral treatment:. Perhaps gradual medication reduction,
not parent training; was the element of treatment which

the present study prevents clarification of  this

possibility:
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Results from the double blind placebo trials conducted

Ue against this hypothesis.

[}

during screening, however, ar
During placebo trials, all subjects showed marked
deterioration in their behavior on thé days when they took
placebo medication as compared to the days when they took
active medication. 1f they "needed" stimulants to control

themselves during screening, it is improbable that in a

matter of weeks they no longer required these drugs:

Changes in the way their parents responded to them most
iikely accounted for changes in their medication needs.
Despite the arguments in favor of behavior therapy

being the essential element in treatment. future research

might focus . on gathering more conclusive evidence of the
merits of a behavioral approach. A later study might use a

control group Which is gradually withdrawn from stimulant

[N

medication with minimal supportive contact from th

experimenter. The parents of the subjects in this

‘!

u

Q!

r

!

would receive neither formal nor informal training in child
management. They would simply be reassured and encouraged

to continue medication withdrawal, perhaps in ueekly
telephone calis from a project staff member. Another
treatment group would be gradually withdrawn from their

medications also but, in addition, their parents would
receive a course in child management like the one used in
the present study. In this way, the two groups would differ

in treatment, not in drug withdrawal regimens.

oo
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If results from Such an experiment showed that both

groups could be withdrawun equally from medication,  then
behavior therapy would appear to be an unnecessary
treatment: 1f; however, behaviorally treated subjects

showed greater success in medication withdrawal, results of

the present study would be supported. That is, parental

training in child management would appear to be the minimal
treatment necessary to produce maximal benefit  for

hyperactive children.
Treatment Implications

The Plsce of Behaviorsl Treatment in Childhood Hyperactivity

For three of the treated subjects in this study;
behavior therapy reduced or eliminated the need tor

These children were withdraun from their stimulant
medications with few or no adverse effects on their
behavior; academic performance,  cognitive functioning,
seif-esteem or physical grouwth. In fact, in many areas,
these boys actually showed positive effects from the
intervention.

Why had these boys been treated with medication and
risked its attendant side ¢ "ects, when their behavior could

have been improved with Pparental child management training?

oN ]

Probably the most obvious reason for the choice is that

physicians are well-trained in the use of drugs to treat

medical problems but less familiar with nonpharmacological

205
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treatments. For this reason; physicians look for other

solutions to childhood hyperactivity only afiter standard
drug therapy proves ineffective: As a result, behavior

therapy is often prescribed secondarily or in addition to

standard drug treatment, making it commonly referred to as
the "adjunctive treatment."

The findings of the present investigation suggest that
perhaps the order of therapies for hyperactivity should be

; that a behavioral treatment should be

me

[l

reversed; n

o+ g

prescribed firs and medication <considered secondarily.

significant behavioral changes, should medication be
considered as the next treatment option. R fecommended plan

for the physician who chooses this "reverse" treatment

strategy shall be presented later in this chapter.

Costs of

1f behavior therapy is to be chosen as the initial
approach to the treatment of hyperactivity; the issue of
cost must be considered. Although it is commonly betieved

that many hours of expensive psychological consultation are
necessary to treat the hyperactive child, 1little data are
available to support this assumption. Despite O'Leary's

(1980) recent cali for long term studies to explore relative

costs o and consumer satisfaction with various treatments

as yet, there have been few research studies which address

the cost effectivneess issue (c.f. Siegert & Yates, Note 6).
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There is also a complete lack of research to substantiate

the claim that drug therapy is the least expensive
treatment. Perhaps it will not be long before we begin to

see cost-effectivenefyp figures reported as a matter of
course in comparative treatment studies:

Availabjility of Behavior Therapy

If behavior therapy is to be a primary treatment for
hyperactivity, it is essential that it be readily available.
It is assumed that this availability relies on highly paid
psychological-educational professionals skilled enocugh to

offer such a behavioral treatment. Surprisingly, however,

this research showed that the most efifective treatment is a

reiativeiy standard contingency management course for
parents. Classes such as these are sometimes offered by

elementary school districts or county offices of education,

by community colleges, by university extension services; and
by public and private mental health clinics. In some school

districts, 3 feu regular classroom teachers are skilled
encugh at managing behavior probiem children so that they
are capable of conducting such a course for parents.

Courses are effectively taught by trained and erperient
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special education teachers or administrators, by element

school psychologists, by marriage and family counselors; or

by social workers. Highly paid, doctoral level instructors
may not be necessary to teach such classes. Thus; the

pediatrician has at his or her disposal the possibility of

an accessible referral for behavior therapy:
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In summary; behavior therapy appears as a logical
primary approach to the treatment of childhood

hyperactivity. It avoids the potentially harmful effects of

medication, it is increasingly available within e
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community resources, and at this time there is no evidence
that it is more costly than traditional pharmacological
management .

An Individualized Treatment Approach

The results of this study are as complex and varied as
the eight boys who were its subjects: No two boys showed

the same pattern of response to medication withdrawal and
behavioral treatment. Each responded in a highly
individualized manner. Some of the treated subjects
improved at home, iihereas others got worse. Some boys

yed more hyperactive behavior at school as treatment

[

displ

progressed, while others did not. Some made gains in their

scademic,; cognitive; and Physical grouth over the course of

the study; while others regressed in these areas: No tuo
boys responded éiiﬁé:A in fact; no boy showed even a
consistent direction of change on all measures. Even the
tuo non-treated subjects who remained on medication

throughout the entire study differed in their mental,

Other researchers have found inconsistent patterns of
response to treatment among their hyperactive subjects

(O'Leary & Pelham, 1976). In a most recent study (Pelhams,



Schnedler, Bologna, & Contreras, 1980); it was reported

that four of eight subjects displayed levels of on task

behavior comparable to nonhyperactive controls when they

Were given high doses of methylphenidate (.75 mg/kg). TWo
sther children reached a normal level of on task behavior
iihen given low doses of the drug (.25 mg/kg), one Without
any medication at all; and the last child never reached

comparable levels of on task behavior. 1If these results are

grouped; the high dose of medication appears to be the
treatment of choice for hyperactive children. Yet this

dosage would not be the maximally effective one for half of
the subjects:

In short,; what wWorks for one hyperactive child may not

for another. Combinations of treatments; such as

>
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behavior therapy and psychostimulant medication may be the
maximally effective treatment for some hyperactive children.

Perhaps researchers should discontinue conducting group

experiments which pit one treatment approach against
anothear. Ercept to test neu treatments, suich as

self-control instruction or social skills training for the

child, such experiments are no longer particularly
informative. Wie already know that medication and behavior
management training are successful  therapies for some
Shildren.  What we don't know is how to predict which

therapy or combination of therapies will be most effective

for a given hyperactive child:
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So what does this say to the clinician faced with

treating a hyperactive child who walks into his or her

office? A useful caveat might be: & simplistic approach to

treatment is probably not the most effective. The child
needs to be vViewed as a compléx individual. His present

level of academic functioning, his current height and
weight, his behavior at home and at school must all be

considered in making a decision regarding treatment:

For example; as a result of this study it was learned
that Subject #3 functioned well at school on &0% of his

original medication; a&nd better at home on no medication.

His academics and cognitive functioning shoiied sharp

decreases over the ﬁéfiﬁd that his medication was withdratn

to 0. Whether to continue this child on stimulants is not a

simple decision, considering the variable effects medication

had . on him. Every clinician and parent must ask what
treatment is best for all aspects of the child's well-being:
Mental,; physical and behavioral growth must be considered.

In the end, the treatment or combination of treatments
chosen will most likely be the result of a tradeoff. Giving

a child any amount of medication has some negative effects.

The tradeoff comes when the negatives are balanced against

tives that medication is 1likely to achieve.
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Conversely, allowing & child to continue acting ‘in &
hyperactive manner by not prescribing Stimulant medication-

also has some adverse effects. Hete, too, the positives

must outweigh the negatives.
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An individualistic approach to deciding on the

appropriate treatment for a hyperactive child is not always

used: Resesarchers are partly to blame for this state of
clinical affairs: there are thousands of studies which

report data about hyperactive children, but few elaborate on

the implications these data have for clinical practice. The

practitioner has not been given adequate guidelines to

follow in prescribing the optimal treatment for a given

ssed on the results of this

[ve]

hyperactive child.
investigation, the following PrbCééuréé were developed to
assist the 5hysieiaﬁ Who wants to prescribe the most
individually effective treatment for his hyperactive
patient.

qement of Childhood Hyperactivity

Proposed Medical

There are four basic principles which underlie the

following recommended management of the hyperactive child:

1) no child should be administered stimulant or other
medications wuntil there is <clear evidence that Hhis

hyperactive behavior cannot be brought under control using a

nonpharmacological treatment; 2) no child should be

administered medication for hyperactivity without careful

consideration by the parents and physician of the effects o

drug therapy on the physical; mental and behavioral
well-being of the child, coupled with weighing the relative
merits of each; 3) any child who is administered stimulants

to control his behavior Should receive the minimal dose
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needed to produce positive behavioral <changes; and &) no
child, no matter how severe his hyperactivity, should be
given more than approkimately .% mgs/kg of methylphenidate at

each administration or more than 37.5 mgs/day of pemoline.

possible for the private physician with a full practice.

Measures uwhich are already available to the physician, such
as those obtained in a routine physical examination or in
annual school achievement testing are used whenever

possible. Additionally; some new measures must be developed

in consultation with the <child's parents 1in order to
evaluate the most effective treatment Zfor the individual
patient. Fortunately, these are not compler or difficult to
develop and can be based in large part on the dependent
Measures used in this research.

ore any therapy is prescribed and evaluated, it is

Lo N
n
o

assumed that the physiecian has taken a thorough
developmental history; done & complete physical examination;

and obtained pertinent 1laboratory data to discover any

organic causes for the child's hyperactivity:. Once allergy;

seizure disorder, tumor; degenerative brain disease,
psychiatric dysfunction; and confirmed brain injury have

of
measures are suggested to evaluate the effectiveness of
therapy for a hyperactive child: physiological,; behavioral

[l
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and academic: The Physiological measures, height, ieight,
puise and biood pressure can all be obtained in the physical
exam and should be recorded on an ongoing progress report.
Academic measures include reading, math and other
achievement scores obtained from the child's school records.

Behavioral measures include a daily rating from the child's

teacher at sclool (School Note) and a daily report from his

el
[0

parents at home (Home Behavior Report). In order to

meaningful, these measures should be individualized for the

particular problems of the child: In consultation with the
physician; five specific items on both the School Note a&nd

Home Behavior Report should be selected by the child's
teacher and parent. Lists of items appropriate for

hyperactive children appear in Appendix B and samplés of the

Schooi Note and Home Behavior Reports used in this study
appear in Appendix G.

Oonce the School Note and Home Behavior Report are

developsed, the parent and teacher complete them daily for

tito weeks. At the end of the two week period these forms
are returned to the physician: An average score is

calculated for the child's performance at school and home.
These are baseline scores; they provide a measure of the

child's behavior prior to treatment. As an example, a child
who has a high average score at school (e.g., greater than

17) and a low average score at home (e.g., less than 1.00

negative behavior peér hour) appears to be functioning well
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Withnut any treatment as these levels are comparable to
those achieved by the subjects in this study when they iuere

on full medication. A child who receives uworse scores on

how significant

721

either or both of these measures might well
behavioral improvement from treatmefit.
Primary treatment: behavior therapy. Some children do
not need stimulant medication to control their hyperactive
behavicr. These children are not necessarily any 1less
hyperactive: It is simply that their behavior «an be

brought under control by changing the responses of their
parents and others in their environment. The task of the
Clinician is to differentiate this subgroup of hyperactive
children from those itho wWill eventually require drug
therapy. In order to do this, it is recommended that
behavior therapy be the first treatment prescribed by the
physician:

Following the gathering of baseline information, the

physician should refer the parents of hyperactive patients
to a professional 1who Wwill provide instruction in child

management. As discussed earlier, there are a uwide variety

of people able to teach such skills. Content of the course

should include lessons in three major areas:

1. how to observe and record the behavior of the




2. howu to increase desirable behaviors in a

systematic fashion through rewards, social praise,

3. how to decrease undesirable behaviors through the

consistent use of time out from positive

An important point to stress about behavior management
training is that parents not only need to laarn new skills
to control their hyperactive child, bkut that they need to
practise thess skills. If a change in knowledge does not

result in a change in behavior, then parent training will

have little effect. This research project used financial
incentives (the eight pre-uritten checks) to motivate
parents to practice new techniques for rewarding and
prunishing their children. It is important that physicians

in private practice explore similar incéntives wWith parents.
The physician can be an important motivator by emphasizing
to parents the need to apply what they learn consistently
and by  ingquiring during follow-up visits about neu
management strategies that seem to work with the child:

and parents should be completing School Notes and Homne
Behavior Reports on a daily basis: These should be sent to
the physician every two weeks for calculation of average

scores at school and at home. These average scores along

15
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with those obtained during baseline are recorded on an

ongoing chart to allow review of the child's behavioral

1 of behavior thersoy. After the parents
complete  their behavisr management ciasses., all
physiological., academic and behavioral data should be
ccmpiled for review with the parents: The child's average

scores on School Notes and Home Behavior Reports before
behavior therapy (baseline scores) are compared to the

scores he cbisined after the behavioral treatment. & ten to

fuenty percent increase in School Note Scores or a ten to

indicate substuntial improvement: These figures uwere
sslected because they are comparable to the improvement
h

shown by subjects in this research study while on active

1f substantial improvament occurs &as a result of
training in chiid management, parents should be encouraged
io continue the behavioral programs they have instituted.

Reevaluations need to be scheduled for every two to three
months to review the child's progress and evaluate the

treatment. Tf the child's behavior continues to improve;
reevaluation periods may be attenuated to every six months.

If the child's home and school behavior does not show
improvement following class instruction in child management,

the physician might want to consider referring the parents

for fmore individual counseling in child management.

O,
b, |
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1f¢ additional help does not result in improved behavior
as measured in the School Note and Home Behavior Report,
stimulant medication might be necessary. The parent and
physician should then review the child's physiological and
academic data to determine if drug therapy is in the best
interests of the child: For example, an unusually short or
thin child might be adversely affected by stimulant
medication because of possible growth suppression. This is
not so much a concern, however, if the <c¢hild is above
average in height and weight.
A child's academic standing in School must also be
considered uwhen the decision is made to  prescribe
stimulants. A child whose scholastic performance is above

average may not be a good candidate for drug therapy:

0l
Q
=2
[V
[y
(=2
]
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Despite his hyperactive classroom behavior; thi

learning in school: Recent evidence suggests that
introduction i stimulant medication <can upset the
Schain; Zeiniker;, & Guthrie, 19797 . 1¢;, however, the
hyperactive child is performing below the norm in reading
and math, stimulants might improve his ability to resist

Secondary treatment: stimulant medication: Whether
stimulant medication is prescribed for a child should be an
individual decision made in consultation with the parents.

If, in considering all of the above, stimulant treatment is

217
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agreed upon; the dose of medication should be kept to a
minumum: Beginning doses of methylphenidate should be

in the research literature. Suggested beginning doses based
on the results of this study are 9.375 milligrams per day.
Whether the child is begun on one or two daily doses of

.1 to .2 mg7zkg of methylphenidate is a decision that should

be made with some input from the child's teacher: Most
elementary classrooms require children to demonstrate

maximum levels of on task and in seat behavior during the

morning hours. This time is when academic work is usually

active child needs medication, it is

stressed: I1f the hype

a2

given to him befors going to school to maxrimize attention

span and ability to resist distraction during the morning

periods. Generally, less structured activities are
s~heduled in the afternoons; the vhild may not need any
stimulants during these hours. I1f possible; only a morning

 Evaluatjon of drug therapy: Reevaluation should be
scheduled for approximately one to two months aiter
beginning stimulant treatment. This time period is

generaiiy adejuate for stimulant medications to reach their
fuii effectiveness. Méethylphenidate takes the least amount
of time:; pemoline can take as miuch as three to four weeks to

demonstrate significant clinical benefit (Facts  and
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Comparisons; 1980): School Notes and Home Behavior Reports
should be completed for a tuwo uweek period before
reevaluation; and physiological measures should be taken at
this time. The physician and parents need to update
behavioral, physiological and academic information if they
are to evaluate accurately wuhether stimulant medication has
improved the hyperactivs child's condition.
1f low doses of stimulants do not result in measurable

improvement in the child's behavior at home or at school;
higher doses might need to be prescribed. It is recommended

should not exceed 18:75 to 37.5 mg. Maximum doses uere

based on subjects in this study who uere least able to be

withdrawun from their medications. Subject 1 needed
approximately .36 mgs/kg of methylphenidate twice each day in
order to perform maximally at home and at school. This was
50% of his original dose. Subject 3 needed approximately

.33 fmgskg of fmethylphenidate twice a day to behave
appropriately -at school: this was B50% of his original
dosage. Subject 6 needed 14:06 mg of pemoline daily to

perform maximally at school; about 25% of his original dose.

methylphenidate is the optimal dosage if the child's

iearning and cognitive functioning are to be maximized

¢Brown & Sleator, 1979; Sprague & Sleator, 1977).
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Follow-up: No matter what amount or type cf medication
the hyperactive child is taking, his case should be reviewed

equently during the ¥ear. As in earlier evaluations,

Hh
a2

parents and teachers will need to complete Home Behavior
Reports and School Notes for the two week period preceeding

ta are then used to determine if

)]

each folloti-up. These d
drug therapy is effective and to decide if it should be

Drug therapy which was at one point deemed necessary

may not be reguired at a future date: For example, changes
in classroom teachers from year to year can have a
significant effect on the child's behavior in school. Most

subjects in this study had at least one teacher who
expressed having Llittle trouble managing the boy and
therefore did not perceive him as hyperactive. In a similar

fashion, changes in family circumstances can 1increase or
decrease hyperactive behavior: I1f environmental changes
appear to have a positive effect on the child;, the physician

and parent should consider a gradual program of medication

withdrawal.

Withdrasual of stimula The  above
ﬁEaaéaaEééf are appropriate for children who are not

currently taking medication to control their hyperactivity.
The physician who wishes to reduce or eliminate the
medication that a hyperactive patient is currently taking

follows & somewhat different set of procedures. First;

R20
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previcusly; but it should be collected Wwhile the child is
taking full doses of medication: Then a program of gradual
medication withdrawasl can be implemented following the
method used in this study:. Medication withdrawal continues
until ten to twenty percent increases in hyperactivity are

recorded on the School Note ands/or Home Behavior Report. At

this point; withdrawal should be curtailed and the parents

should be referred for class instruction in child
management : After parental instruction, medication

wal can be resumed until the child is completely

>
H\
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Withdrawn from medication or a level is reached below which
his behavior markedly uworsens.

Using the above procedures; perhaps many hyperactive

children can be treated without the use of stimulant drugs
and those currently on these medications with can be

Withdrawn by their physicians or reduced to minimal amounts

of medication.
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Chapter Five

SUMMARY

Hyperactivity is the most common behavior disorder of

children today. Depending on criterias; between one and

fifteen percent of all-elementary school children in this

country are considered hyperactive by their parents;

teachers, and physicians.

The treatment of choice for childhood hyperactivity is

stimulant medication. Medication generally improves
periormance on selected laboratory measures and on teacher

rating scales: However; medication does not improve long

term academic functionings, nor observed classroom behavior.

In addition; stimulant medications have a long list of side
effects: such as insomnia, anorexia, and depression.

Behavior therapy 1is an alternative treatment to
stimulant medication. Hou well nonpharmacologicatl
treatments; such as parental training in contingency
management and child instruction in self-control; compare to
drug therapy is unknown. No comprehensive; long term,

naturalistic studies utilizing multiple dependent measures

have been conducted to date: This study was designed to

examine the retative effectiveness of medication versus
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behaviorasl tratments for childhood hyperactivity.

Eight hyperactive elementary school boys (Grades 2-5)

using prescribed stimulant medication uwere subjects.
Screening procedures involving comprehensive parent

interviews, school and Physician contacts and double blind

R .

placebo trials were developed to insure that the children

selected wWere severely hyperactive and that medication was
effective in controlling their behavior: The eight boys

chosen displayed marked increases in hyperactive behavior on
placebo compared to active medication as measured by

were of normal intelligence. They had been taking
medication for an exteiided periocd before entering the study:;

theé rangs was eight months to nine years. Six boys too

~

methylphenidate (Ritalin) in doses from 10 mg to 45 mg per

day. Daily milligram of medication per kilogram of body

weight ranged from :32 to 1.48 mgrskg:- Two boys took

pemoline (Cylert):. Their dosages were 37.5 mg and 56.26 mg.

Treatment

The first 1intervention evaluated was a 48 lesson

seli-control curriculum for children designed to teach four

types of skills: seli-direction, fiotor inhibition,
attending behavior and social problem-solving. In each 45

minute lesson, skills uere explained, modeled and practiced

223



by the child using board games; videotapes; audiotapes;

worksheets,; roleplays; card sorts and quiz games. Homework
required the child to use the neuwly learned skills 1in his

daily life: A reinforcement system was impiemented during

training to reward the child £

(X

r task appropriate behavior
and the use of new skills:

The second intervention was an eight session, twenty

hour behavior management program for parents. In these
sessions, parents were taught how to pinpoint problem

behaviors, how to increase positive behaviors and decrease

hyperactive behaviors, how to use time out, how to develop

parent-child contracts., hoiw to use a point system, and
generally, how to control their hyperactive child without
the use of medication. Each week homework and take home

and homework requiring the use of new skills assigned.

Assignments were tailored to the needs of each child.

To insure that both mothers and fathers participated in

chiid management classes;, eight checks (averaging thirty

dollars each) uwere collected from each family and refunded
weekly, contingent on their completion of assignments. All
parents attended all sessions and completed all assignments.

Teachers of children who received treatment were also
provided <consultation regarding the management  of
hyperactive children. The frequency varied depending on the

request of the teacher; the range of contacts was once per

224
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month te once during the course of the study:

Medication Withdrawal

The six subjects who received treatment were
simultaneously withdraun from medication. An individual
reduction schedule was developed for each <child to

facilitate complete withdrawal by the end of treatment.
Parents were responsible for seeing that their <child
received the appropriate amount of medication each day:

Five out of the sir treated subjects were completely

yi an

.l

,u,

o+

withdrawn from medication by the end of the s

sverage of 8.4 weeks was needed:. One subject was reduced to

33% of his original dosage. His parents decided to increase

his medication in the last weeks of treatment.

intensive time-series design was used to assess the
of the tuo interventions relative to drug therapy:
Four children received the combined treatment, Self-Control
Instruction plus Child Management Classes for Parents: The

parents of two additional children attended Child Management

Classes only: their sons did not receive special
instruction: A1l children who received treatment uwere
simultaneously withdrawn from medication.  Another tuo

children served as delayed treatment control subjects. They

subjects received treatment after the study was completed.
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All eight subjects were observed over an 18 week period:

three to four weeks of baseline, twelve weeks of treatment

Experimental controi was enhanced by several design

features: time 1lagged treatments, delayed treatment

controls, within subject comparisons, and random assignment

Ciassroom observations Uusing the Hyperactive Behavior
Obsesrvation System (HBOS) uwere conducted three days per week
for 18 weeks. The total number of observations varied per

to 46 observations. Trained nonparticipant observers
recorded the behavior of the hyperactive child and randomly
selected comparison boys from the same classroon. Eleven
behavioral categories were coded -— nine which assessed the

behavior of the child being observed and two which assessed

the behavior of teacher and peers toward him. Throughout
the study interobserver reliability was measured. Average

percent agreement reliability for individual codes ranged
from 81:7% to 99.9%. overall reliability across all codes
and all observers was 95.6%.

School Notes comprised of four or five academic and

social behaviors that each teacher felt needed most
improvement tere alsc completed daily: Home Behavior
Reports were completed by the child's parents each evening

226
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and provided frequency data on the ten worst problem
behaviors he displayed at home. Data from classroom

observations; School Notes; and Home Behavior Reports uwere

analyzed using visual inspection and alitoregressive

=1

integrated moving average (Kﬁiﬁﬁj ﬁrbbééUtéé.
In addition to daily measures, several pre-post

measures were éaﬁihi§iétéé iﬁbiudiﬁg the Wide Range
Achievement Test (WRAT), the Wechsler Intelligence Scale for
Children (WISC), the Matching Familiar Figures Test (MFFT),

the Porteus Maze Test, the Coopersmith Seli-Esteem Inventory

2

(SEIJ; and measures of height and weight. These measures
tiere analyzed using analysis of variance procedures.
Results and Conciusions

Treated subjects aiéﬁléyéa several patterns of change

in observed classroom behavior. Two subjects were
successful in wWithdrawing from medication; their behavior

was comparable off medication as it was on full medication.
One subject was withdrawun from 75% of his original dosage
tiithout significant behavior change: Another subject uwas
withdrawn from 66% of his dose without change. This subject
might have been able %o reduce further, had his parents
allowed reduction to continue. The last two subjects were
withdrawun from 50% of their medication without deterioration
in classroom behavior; their behavior worsened With less

han 50% of their medication. Control subjects who remained

(2l

on medication for the duration of the study showed no
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changes in hyperactive behavior at school. Howuever; the
medication of one control was increased to 206% of his
original dose during the study: School Note data generally
corroborated classroom cbservations:

Subjects displayed different responses to treatment on

Home Behavior Reports compared to measures taken at school.
With  behavioral treatment; three subjects  became

significantly Jless hyperactive at home off medication than
on medication. The other three subjects were withdrawn from

various amounts of their original dosages wWithout displaying

significant deterioration in their home behavior: one from
75%, one from 66%, and one from 50%. Subjects for whom

behavioral treatment was most successful in controlling
hyperactive behavior at school were not necessarily the same
children as those who showed the greatest improvement at
home. The home behavior of children who received medication

but no additional treatment (delayed treatment controls)

changed minimally over the 18 week study:

Contrary to expectation; there was no evidence that
self-control instruction for children added to the aeffects
of ¢hild management <classes for parents. It  uwas

Kypothesized that this result might be explained by the lack
of systematic external reinforcement for using self-control
in the child's natural environment.

This study found no significant differences betueen

treatment and control subjects on most of the pre-post
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measures. The only exceptions were 1) the two subjects
whose parents received the child management only treatment
improved signficantly in WRAT Reading scores over the other
subjocts and 2) treatment subjects lost significantly less

weight during the study than did the two control subjects:
These results are considered highly tentative; houwever,
given the small sample size.

A summary of the time-series and pre-post results’
indicated that all children responded in a highly individual

manner on the multiple dependent measures used in this

study. No personal or family variables consistently
predicted their pattern or direction of response: Case

studies of four of the subjects are presented to illustrate

the extreme yvariabjljty in the hyperactive child's
medication history; family situation; response to

e effects of behavioral treatment.

=

medication; and *t
Results of this study suggest that behavior therapy is
an effective alternative to drug treatment for a significant

proportion of hyperactive children. A procedure for the

the uUse of behavioral treatments is described:
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