
iVo 5Y

DIETARY TREATMENT OF HYPERACTIVE

CHILDREN

THESIS

Presented to the Graduate Council of the

North Texas State University in Partial

Fulfillment of the Requirements

For the Degree of

MASTER OF ARTS

By

Gary S. Rogers, B. A.

Denton, Texas

August, 1976



Rogers, Gary S., Dietary Treatment of Hyperactive

Children. Master of Arts (Clinical Psychology), August,

1976, 40 PP., 1 illustration, references, 48 titles.

This study investigated whether a salicylate-restricted

diet (eliminating foods containing artificial additives and

natural salicylates) could effectively reduce hyperactivity

in children more so than a diet not restricting salicylates

(ostensibly restricting foods containing refined sugar).

Ten hyperactive children, nine boys and one girl, were

matched on their pre-treatment activity rates and assigned

to either a salicylate-restricted diet (Group I) or a diet

not restricting salicylates (Group II). After approximately

nine weeks, post-treatment activity rates were obtained, and

a significant difference in favor of the salicylate-

restricted diet group was found with this diet group

exhibiting a significantly lower mean post-treatment activity

rate in comparison to the group placed on a diet not restrict-

ing salicylates (p<.05). Implications for diagnosis and

treatment of hyperactivity in children were discussed.
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INTRODUCTION

Hyperactivity in children is a problem of growing con-

cern among educators as well as parents with one conservative

estimate of its prevalence at about five percent of children

in elementary school (Sroufe & Stewart, 1973). Laufer and

Denhoff (1957) describe hyperactivity as a group of symptoms

including increased motor activity, impulsiveness, short

attention span, variability, irritability, explosiveness, and

academic difficulties. Burks (1960) added that the hyper-

active child often talks too much, does not follow directions,

and is demanding and aggressive.

There is a current lack of a precise diagnostic method

for determining if a child is truly "hyperactive," leading

Schrag (cited in Saltus, 1975) to state that the diagnosis

is made too frequently, sometimes as the result of a teacher's

feeling that the child's distractedness is abnormal. In some

instances, the original diagnosis of hyperactivity is made on

the basis of behavior and an organic diagnosis (often a diag-

nosis of minimal brain dysfunction) is made post hoc after

a drug is found to be effective (Werry & Sprague, 1970).

Studies on the frequency of neurologic soft signs or minor

electroencephalographic dysrhythmias in children diagnosed

as hyperactive have produced inconsistent results, however,

with poorly standardized criteria or a lack of control
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groups often characterizing studies with positive findings

(Werry, 1972).

Although the possibility of an organic basis of hyper-

active behavior is highly confused by a lack of clear under-

standing concerning exactly how stimulant drugs affect

hyperactive children and an absence of demonstrable brain

pathology in the majority of cases, the present treatment

of choice is drug therapy with estimates of 500,000 to

1,000,000 children taking drugs for hyperactivity (Saltus,

1975). Some studies have suggested that stimulant drugs

improve both behavior and performance (Conners, 1971; Hollis

& St. Omer, 1972; Knights & Hinton, 1969; Sprague, Barnes, &

Werry, 1970; Sykes, Douglas, Weiss, & Minde, 1971),: yet

others question the use, ethics, morality, and wisdom of

medicating children over long periods of time (Fish, 1971;

Hentoff, 1970; Keogh, 1971; Krippner, Silverman, Cavallo,

& Healy, 1973; Ladd, 1970; Safer, Allen, & Barr, 1972;

Sroufe & Stewart, 1973). Reports have documented that an

initial period of stimulant-drug use caused weight loss in

hyperactive children (Eisenberg, Lachman, Molling, Lockner,

Mizelle, & Conners, 1963; Knights & Hinton, 1969), and

another study found that stimulant-drug use in some cases

impaired weight gain and growth in height over long periods

of time (Safer, Allen, & Barr, 1972). Conrad, Dworkin,

Shai, and Tobiessen (1971) did not find any advantage for

drug treatment over a period of four to six months on a
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large number of clinical and cognitive measures, including

arithmetic and reading achievement, although some rating

data and certain Frostig subtests did show improvement.

Results of a study by Ayllon, Layman, and Kandel (1975)

suggested that prolonged use of Ritalin and possibly other

drugs to control hyperactivity might result in academically

incompetent students who were compliant. Zimmerman and

Burgemeister (1958) and Knights and Hinton (1969) also failed

to find much evidence for drug effects on measures taken

over a long period of time.

Due to the reluctance of many parents and physicians to

prescribe and maintain hyperactive children on daily doses of

stimulant drugs, especially in light of the findings cited

above, other approaches to treatment have been tried with

some success. Some psychologists have tried a behavioral

approach to decrease hyperactive behaviors using various

reinforcers to reduce walking, talking, distraction, and

wiggling (Patterson, Jones, Whittier, & Wright, 1965).

Allen, Henkel, Harris, Baer and Reynolds (1967) used social

reinforcement with a four-year-old hyperactive boy. Whenever

the child remained with a single task continuously for one

minute, attention and approval were given. Before reinforce-

ment was provided, the boy would change activities between

thirty-three and eighty-two times in a fifty-minute period.

However, the child changed activities only twelve to
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thirty-one times in the same length of time during the last

reinforcement phase.

Pihl (1967) did a study in which he reinforced sitting

behavior in a hyperactive boy. The child earned points

exchangeable for money and privileges at home for sitting

still. After eight sessions, he was able to remain seated

forty-five minutes. Twardosz and Sajivaj (1972) also rein-

forced sitting behavior in a four-year-old hyperactive

retarded boy. This technique not only increased sitting

behavior but also decreased running, jumping, lying on the

floor and increased playing with toys and proximity to other

children. Other studies involving behavior modification

procedures have used reinforcers to increase accuracy and

completion of assignments (Pigeon & Enger, 1972) and to

reinforce behaviors that were incompatible with hyperactivity,

impulsivity, and distractibility (Kinsley, 1970).

Biofeedback has recently come to the attention of many

psychologists as another method of treatment. Alpha brain

wave feedback training has been used with limited success

(Nall, 1973) while other studies have used breath control

feedback and electromyographic biofeedback as relaxation aids

(Braud, Lupin, & Braud, 1974; Budzynski & Stoyva, 1969; Simpson

& Nelson, 1974).

Lupin, Braud, Braud, and Duer (1975) employed a series

of relaxation tapes in treatment of thirteen hyperactive boys

with significant improvement reported in interpersonal
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relations, working on assigned tasks, communicating with

another child with permission, and fidgeting or nervous

behavior. Improvement was also noted on two subtests of the

Wechsler Intelligence Scale for Children (Digit Span and

Coding).

Another entirely different approach to the treatment of

hyperactivity has been through dietary modifications, based

on the assumption that various nutrients, vitamins, or

artificial components of food are related to hyperactivity.

Crawford (1966) has pointed out that variations in alertness,

comprehension, and intelligence sometimes can be accounted

for by minute shifts in the balance and utilization of various

nutrients such as proteins, carbohydrates, and minerals.

Even as early as 1929, Seham and Seham explored the possible

association between behavior and learning on one hand and

proper nutrition on the other, finding that malnourished

children fell into two groups: (a) the dull, the listless,

the easily fatigued; and (b) the hyperactive, the excitable,

and the irritable.

The role of vitamins has been hypothesized to be very

important to proper mental functioning by Pauling (1968) and

Cott (1972), the latter having treated 500 children described

as having behavioral disorders or learning disabilities giving

large daily doses of vitamins and claiming that treatment

decreased hyperactivity and improved the children's concen-

tration and attention span.
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Cott (1972) states:

With the orthomolecular treatment, results
are sometimes quick and dramatic in nature,
but in most instances two to six months
elapse before significant changes are seen.
The child begins to understand and obey
commands, exhibiting a willingness to
cooperate with his parents and teachers
(p. 247).

Palmer, Rapoport, and Quinn (1975) question the findings

of Cott (1972) because of the lack of controlled double-blind

methodology in his study. Although they thought that Cott's

megavitamin approach deserved further investigation, Palmer

et al. (1975) turned their attention instead to a dietary

approach promulgated by Feingold (1973). Feingold hypothesizes

that hyperactive behavior in some children is the result of

those children's hypersensitivity to artificial food additives

and natural salicylates, basing his conclusions apparently

from a population of twenty-five children of which fifteen were

said to have "responded positively" to a salicylate-free diet.

Palmer et al. (1975) mention that other investigators (Randolph,

1947; Shannon, 1922) have pointed to the resemblance between

the "tension fatigue syndrome"caused by undiagnosed chronic

food allergy and behaviors noted in the hyperactive child

and that Kittler and Baldwin (1970) noted a frequent occur-

rence of allergy in minimally brain-damaged children, implying

that the allergy caused the behavior symptoms in some.

Intrigued by the possibility of a "food additive-allergy-

hyperactivity" triad, Palmer et al. compared the consumption
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of food additives in a group of school-aged hyperactive

children and their "unaffected" peers to test Feingold's

proposal that hyperactive children consume larger than

normal amounts of food additives. Subjects included fifty-

six hyperactive boys participating in an outpatient study

at the Hyperactivity Clinic of the Georgetown University

Hospital and a control group of twenty-three boys chosen

from a suburban area. No significant differences were found

in the reported intake amounts of food additives between

hyperactive and normal children, with Palmer et al. stating:

These findings are in contrast to Feingold's
proposals that hyperactive children consume larger
than normal amounts of food additives; however
they throw no light on the possibility of a genetic
predisposition of some of these children to hyper-
sensitivity to food additives. . . . Perhaps within
the vast group of "hyperactive children" there does
exist a subgroup whose basic underlying allergies
become manifest as behavior symptoms resembling
hyperactivity, and that because of hypersensitivity,
or allergy to food additives, a diet free of
salicylates should bring favorable results (p. 958) .

Conversely, Conners (cited in an article in Pediatric

News, "Data on Curbing Food Additives," 1975), is reported

to have obtained "positive" results from a small double-

blind controlled study of the Feingold diet. After randomly

assigning fifteen hyperactive children to either a control

diet or an experimental diet eliminating artificial flavors,

colors, and natural salicylates, Conners had the children's

parents and teachers rate the children in terms of their

behavior for a period of four weeks; then the children's
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diet was changed for the next four weeks with the ratings

continued. Results obtained were favorable in that

(1) both parents and teachers reported fewer
hyperkinetic symptoms on the Feingold diet as
compared with the pre-treatment baseline; (2)
teachers noted a highly significant reduction
of symptoms on the Feingold diet as compared
with the control diet, but the parents did
not; and (3) control ratings did not differ
from the baseline period ratings for either
parents or teachers (p. 25).

Findings such as those above might have important

implications for prepared food industries in that if such a

relationship between food additives and hyperactivity does

indeed exist, proper labeling of foods becomes essential for

the parents of hyperactive children who wish to avoid those

foods with artificial additives or salicylates. However, the

Food and Drug Administration has been reluctant to initiate

any changes in present food labeling requirements as Feingold's

results are thought to be impressionistic, anecdotal, and

lacking in objective evidence, and Conners'study is held open

to criticism on the basis of the small size of the sample and

the lack of complete consistency in the results ("Data on

Curbing Food Additives," 1975). Indeed, one major problem

in determining if any particular method of treatment is

effective is the current subjective nature of defining hyper-

activity. The studies cited above ("Data on Curbing Food

Additives," 1975; Palmer et al., 1975) both employed subjec-

tive rating scales, and Feingold himself offers no objective

measure of change in the children he has treated. Clearly,
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there exists a need for a generally accepted objective method

of measuring hyperactivity, and a review of pertinent litera-

ture suggests some possibilities in meeting this need.

Larsen (cited in Schulman, Kasper, & Throne, 1965), who

was primarily interested in the treatment of obesity tried

to record physical activity by means of a pedometer, but the

instrument was unreliable and standardization was not possible.

Foshee (1958) was successful in using a modified ballisto-

cardiograph (a chair-like apparatus) which proved to be

reliable in measuring activity in fifteen mentally retarded

subjects. Another measure, described by Ellis and Pryer

(1959), was a room with photoelectric cells arranged to form

a grid which causes an impulse to be recorded when interrupted

by movement. Perhaps the most precise instrument to objec-

tively measure hyperactivity was devised by Schulman and

Reisman (1959). This device, which is also used in the pres-

ent study, is called an actometer and is a modified automat-

ically winding wristwatch which records movement by means of

a pendulum in the instrument. Movement of the arm or leg to

which the actometer is attached causes the minute hand of the

actometer to move, and the actometer accumulates "time"

according to the amplitude of movement in this manner. The

actometer has been shown to be a highly reliable instrument,

and validity has also been found to be high when correlated

with oxygen consumption (Schulman, Kasper, & Throne, 1965).

The actometer has been used as an instrument to measure
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hyperactivity in studies by Hollis and St. Omer (1972);

Spargue, Barnes, and Werry (1970); and Sykes, Douglas, and

Minde (1971). Unlike the other objective instruments men-

tioned above, the actometer is easily used and does not

restrict the subject in any manner, allowing in vivo measure-

ment of hyperactivity.

The present study will use actometers to establish an

activity-rate measurement for individual subjects in their

own home environments. The subjects will be matched in

pairs in this hyperactivity measure and also in age and

then randomly assigned to either a salicylate-restricted

diet (Group I) or a diet not restricting salicylates (Group

II). If Feingold's hypothesis is correct in its assumption

of a causatory role of food additives and natural salicylates

in producing hyperactivity in a substantial proportion of

hyperactive children and if a reduction in hyperactivity

after dietary intervention is not simply a function of the

children's and parent's expectations associated with a

"special" treatment diet, it is expected that (1) children

placed on the salicylate-restricted diet should exhibit a

reduction in hyperactivity and (2) the post-treatment

activity rates for the subjects on the salicylate-restricted

diet should be significantly lower than those on the diet

not restricting salicylates. The diet not restricting

salicylates will consist of restriction of refined sugar

foods- with instructions to the mothers of the subjects that



11

they may substitute any other form of sugar such as brown

sugar, honey, or artificial sweetener in their child's diet.



METHOD

Subjects

Subjects consisted of ten hyperactive children, nine

boys and one girl, with a mean age of 6.7 years and ranging

in age from 4 to 11 years old. Some of the subjects had been

diagnosed as hyperactive by a physician, but others had been

described as hyperactive by teachers and parents only. All

subjects were screened in order to objectively and subjec-

tively verify their hyperactivity. Two of the subjects were

receiving medication for their hyperactivity (subject #3

received 10-mg. of Ritalin per day, and subject #4 received

25-mg. of Ritalin per day). These two subjects were required

to remain on their respective levels of medication throughout

the experimental period, and subjects not on medication were

required to remain off medication during this same time

period.

Apparatus

The instruments used in this study included a card

identification task (Schulman, Kasper, & Throne, 1965)

comprised of 180 five-by-seven cards with a drawing of a

rabbit on them, two actometers, and an audio cassette

recording of a television cartoon (used in conjunction with

the cards described above during one segment of the screening

procedure).

12
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Procedure

Screening procedure. Each child underwent a screening

procedure for approximately twenty minutes in order to both

objectively and subjectively verify the child's level of

hyperactivity. An actometer was placed on the child's

dominant arm during the screening period and was initially

set at a standard reading. After a stopwatch was started

to time the entire session, the subject was seated and

required to attend to a card-identification task. The subject

was instructed to indicate, either verbally or by pointing,

whenever a card with a drawing of an infant appeared (the

infant cards were scattered through the deck in a set sequence).

The actual instructions given orally to the subjects can be

found in Appendix A.

Immediately before beginning the task, the actometer

reading at that time was recorded. The deck of cards was

placed face down on the table before the child and turned

face up in front of the child at the rate of approximately

one card per second with the complete presentation of the

200 cards being timed using a second stopwatch. Upon comple-

tion of the task, the actometer reading was again recorded to

the nearest minute. The subject's activity rate during the

task was computed by dividing the total "time" accumulated on

the actometer from beginning to end of .the presentation by the

total actual time for completion of the presentation. The
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cards were then held out of the subject's sight and ruffled

so that the subject received the impression that the cards

had been shuffled, and then a second presentation was given

using an audio cassette recording of a television cartoon as

a distractor. The second presentation was administered

exactly as the first, except for the playing of the tape, and

the same data were recorded. This procedure was similar in

some respects to that employed by Schulman, Kasper, and Throne

(1965).

After the two card-task presentations, the subject was

instructed to wait until the mother had finished talking with

the experimenter's assistant, at which time the experimenter

would take the child to his mother. During this "waiting"

period, the subject was allowed to converse freely with the

experimenter, and the subject's general behavior was observed

until the screening period ended. Upon termination of the

screening period, the actometer reading was again recorded

along with the total actual time for the session. Total

actometer "time" for each screening session was converted into

"minutes" and divided by the total actual time in minutes for

completion of the session.

Pre-treatment procedure. The mother of each subject was

told by the experimenter that (1) the proposed treatment

procedure for each child involved certain dietary restric-

tions and would be explained more fully upon determination
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as which of two specific dietary approaches would be applied;

(2) one of the special diets involved refined sugar restric-

tion and that the other involved restriction of certain food

additives; (3) which diet they would try first would be deter-

mined in a random method; (4) mothers dissatisfied with

results of a particular diet could switch to the other diet

after post-treatment measures were completed (both diets

were represented as being experimental with equal chances for

success); (5) a pre-treatment baseline was necessary to

assess their child's current level of activity; and (6) during

this period the child was to receive his normal diet and engage

in his usual activities.

For the pre-treatment baseline, an actometer was placed

on the dominant arm of each child for approximately the same

two-hour period (e.g., 4:00 p.m. to 6:00 p.m.) during each of

five week-days over a three-week period (see Appendix B for

baseline dates). Each child always received the same acto-

meterduring an individual assessment period, and the data

obtained over the five baseline periods were used to compute

a pre-treatment activity rate for each child. The formula

used to compute each activity rate can be found in Appendix

C. The subjects were then grouped into matched pairs on the

basis of age and pre-treatment activity-rate measures (the

two children on medication were matched), and then randomly

assigned to either the salicylate-restricted diet (Group

I) or to the diet not restricting salicylates (Group II).
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A matched t-test was computed, using the mean pre-treatment

activity rate for each group to insure that the original

groups were not significantly different on activity levels

as measured by the actometers. Each mother was given an

instruction sheet concerning her child's respective diet.

The diets for Group I and II are shown respectively in

Appendix D and E. At this time any questions about the

proper establishment of the child's diet were answered.

Mothers of the subjects were asked to sign a release form

(Appendix F) which contained an agreement to maintain a daily

log of everything their child consumed during the experimental

period. The daily logs were collected weekly and checked for

any infractions. The mothers were advised of any failures

in execution of proper diet for their children as soon as

those failures could be discerned from their daily logs.

Post-treatment procedure. At the end of approximately

six weeks, post-treatment baseline periods were again insti-

tuted in the same manner as the pre-treatment periods, and a

post-treatment mean activity rate was computed for each child.

Subjects were required to stay on their respective diets

during the post-treatment measurement period, and mean post-

treatment activity rates for each diet group were computed

after all post-treatment data had been collected.



RESULTS

The mean activity rate for all subjects during the entire

initial screening session was 31.55 actometer units per

minute (SD = 20.33). Activity rates for each subject during

screening sessions are given in Appendix G. The mean activ-

ity rate during the first card trial with no distraction was

10.59 actometer units per minute (SD = 10.70). With distrac-

tion present, the mean activity rate for subjects during the

second card trial was 9.98 actometer units per minute. Mean

number of errors to completion was 1.2 for subjects during

the first card presentation (SD = 1.44) and 2.5 for subjects

during the second presentation (SD = 4.04). Activity rates

for each subject during both card trials are given in Appendix

G, with number of errors made by each given in Appendix H.

Using a t-test for matched groups (n = 10), no significant

difference was found between mean activity rates for subjects

during the first and second card presentations, t(9) = .26,

p> >.70, and no significant difference was found between mean

number of errors made by the subjects in the first and second

card presentations, t(9) = 1.28, p > .20.

The pre-treatment mean activity rate for Group I was

168.00 actometer units per minute (SD = 35.22). Group II

obtained a pre-treatment mean activity rate of 155.35

actometer units per minute (SD = 30.15). A t-test for

17
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matched groups was computed using the subjects' mean activity

rate for the pre-treatment baseline sessions and the same

subjects' mean activity rate for the screening sessions with

the result that the subjects' mean activity rate during the

screening period was found to be significantly lower than

their mean pre-treatment activity rate, t(9) = 17.15, 2 4 .001.

Data from the daily logs of the subjects were tabulated,

but no statistical computations were made as some of the

mothers of the subjects were not reliable in logging the

required information from day to day. The results of the

above tabulation are given in Appendix I and show that, in

most instances, children on the diet not restricting salicylates

(Group II) received a large number of foods containing artifi-

cial additives and natural salicylates during the experimental

period while subjects on the salicylate-restricted diet

(Group I) received a much smaller number of such foods.

The post-treatment mean activity rate for Group I was

97.50 actometer units per minute (SD = 21.03). For Group II,

the post-treatment mean activity rate was 147.27 actometer

units per minute (SD = 31.72). Figure 1 shows pre-treatment

and post-treatment activity means for Group I and II.

Using a t-test for matched groups (n = 5), the differ-

ence between group pre-treatment means was found to be

insignificant, t(4) = .81, p> .40, while on post-treatment

measures, Group I (the salicylate-restricted group) was

found to have a significantly lower mean activity rate,
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t(4) = 2.16, p <.05. The pre-treatment and post-treatment

activity rates for each subject obtained for each baseline

session are given in Appendix J, while the resulting mean

activity rates for each subject are given in Appendix K.
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DISCUSSION

Children placed on the salicylate-restricted diet

exhibited a significantly greater reduction in hyperactivity,

as measured by actometers, than children placed on the diet

not restricting salicylates, thus confirming the research

hypothesis. These findings suggest a causatory role of

artificial food additives and/or natural salicylates in

producing hyperactivity in some children, a proposition

congruent with Feingold's clinical findings and Conners'

study ("Data on Curbing Food Additives," 1975). Perhaps an

unknown percentage of children do have a genetic predisposi-

tion for such hypersensitivities resulting in hyperactive

behaviors, as Palmer et al. (1975) have speculated. Feingold

has stated that he found the dietary approach to be successful

in approximately one-half to two-thirds of the cases he has

treated and, although every subject placed on the salicylate-

restricted diet in this study exhibited lower post-treatment

activity rates, the parents of the subjects agreed that there

had been improvement in only three of the five cases, giving

a subjective success proportion similar to that reported by

Feingold.

This study was designed not only to test the validity

of the Feingold dietary approach but also to determine if

such a dietary approach could be successfully carried out in

20
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the home of the hyperactive child in a practical manner

without a major disruption of the eating habits of the child

and family members. The research design met the objectives

very well, but several comments regarding valid criticism

of this study can be made. A larger number of subjects, with

the sex and age of subjects equally distributed among groups,

might give a better indication of the effectiveness of the

salicylate-restricted diet while other objective and subjec-

tive measures of hyperactivity in laboratory and school set-

tings would improve the reliability of the assessment of

hyperactivity levels and provide measures of whether the

effect of lower activity in the home as a result of the diet

could also be observed in other settings, particularly school

environments. Perhaps standardized normative data could be

obtained using such measures in different environmental

settings, so that a particular child's level of hyperactivity

could be converted to a standard score or percentile rank for

that child's age and sex, thus serving as a useful diagnostic

aid.

There certainly appears to be a definite need for other

defining measures of hyperactivity (both for the attention-

distractibility and the motoric aspects of the syndrome) as

the screening measurements in this study proved to be poor

in predicting later hyperactivity rates. Most of the children

were able to complete the card trials with few, if any, errors,

and the number of errors committed by any one child did not
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appear to be of particular diagnostic value. The activity

rates obtained during the card trials were highly variable

and likewise appeared inadequate for diagnostic or predic-

tive purposes. Activity rates obtained for the entire screen-

ing periods also appeared to have little relationship to

subsequent pre-treatment activity rates. The mean activity

rate for subjects during screening was, however, significantly

lower than their mean pre-treatment activity rate, suggesting

that laboratory conditions tended to suppress activity and

thus the results of such measures cannot be generalized across

situations.

In-home measurement of hyperactivity levels proved to be

a very practical and valuable method of establishing the

effectiveness of the salicylate-restricted diet and did not

appear to interfere with normal daily activities of any of

the children. It should be noted, however, that the activity

rates obtained in this manner were, at best, approximations

to the subject's actual daily activity rates, and optimal

time-sampling periods and situational standardization for

assessing daily activity rates need to be established in

future studies using the actometer. As an example of some

of the difficulties inherent in the measurement techniques

utilized, subject number five failed to be present for

his last post-treatment baseline and had to be rescheduled

approximately two weeks later, due to an intervening holiday

vacation. Upon returning, this subject obtained a high
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activity rate in comparison to his previous rates although

still within the range of activity rates obtained for some

subjects during the post-treatment baseline period. Conceiv-

ably, optimal time-sampling and situational standardization

for this subject might have improved the reliability of his

measured activity level.

Generally, the activity rates obtained in pre- and post-

treatment baseline sessions were somewhat variable. There

are a number of possible hypotheses as to the reasons for

this variability, including emotional or stress factors in

the subject's family, the specific activities the subject

was engaged in during the baseline session, the general health

of the child, or even daily variations in the subject's diet.

Many hyperactive children exhibit low frustration tolerance

and emotional lability, sometimes reacting to stress by

increased activity. Some of the subjects in this study came

from one-parent homes or low socioeconomic environments

which might have contained variable stress-inducing agents

responsible for producing variable activity rates from day

to day. No attempt was made to regulate the subjects' normal

daily activities in this study, and, therefore, it is quite

possible that the subjects' activities varied from day to

day in such a way as to affect their activity rates. Verbal

reports of the parents of subjects did not substantiate this

latter hypothesis, however. If the subject was reported to

be ill on the day of a baseline session, the session was
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rescheduled for a later date, but minor fluctuations in

general health of subjects were not considered as justifica-

tion for rescheduling. The hypothesis that daily dietary

variations are related to daily activity levels in some

hyperactive children (specifically those children who respond

to the salicylate-restricted diet) could be assessed and, if

confirmed, could serve as a prognostic indicator of the

effectiveness of Feingold's dietary treatment method for

any given hyperactive child. If children who exhibit highly

variable rates of hyperactivity later prove to respond to the

salicylate-restricted diet and if children who exhibit

fairly steady rates of hyperactivity do not respond to the

salicylate-restricted diet, then it may be possible to use

those facts as basis for a differential diagnosis of partic-

ular types of hyperactivity and would certainly represent a

major step forward in the treatment of hyperactivity in

children. Other measures of hyperactivity including measures

of attention, emotional lability, and measures which could be

used easily in the schoolroom or in the child's home are

needed, for only with better definitive measures of hyper-

activity can the multifaceted causal factors of hyperactivity

be singled out and delineated in such a way as to increase

diagnostic precision and treatment effectiveness.



Appendix A

Card Presentation Task

Instructions: On the table before you is a stack of cards.

On some cards there is a picture of a rabbit (rabbit

card shown to child), and on some of the cards is a

picture of a baby (infant card shown to child). I will

show you these cards one at a time, and what I want

you to do is to tell me when a "baby" card appears.

You can point to the card, or just say "baby" when you

see a card with the baby picture on it. Ready? (Start)
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Appendix B

Dates of Pre- and Post-Treatment

Baseline Sessions

Subjects Pre-treatment Post-treatment

10/06/75
10/08/75
10/13/75
10/14/75
10/15/75

10/06/75
10/07/75
10/08/75
10/09/75
10/10/75

9/29/75
10/02/75
10/08/75
10/13/75
10/15/75

9/15/75
9/18/75
9/23/7 5
9/26/75

10/10/75

9/22/75
9/25/75

10/01/75
10/03/75
10/16/75

9/15/75
9/18/7 5
9/26/75

10/01/75
10/07/75

12/02/75
12/05/75
12/10/75
12/13/75
12/15/75

12/01/75
12/04/75
12/09/75
12/13/75
12/17/75

12/02/75
12/05/75
12/10/75
12/15/75
12/19/75

12/01/75
12/04/75
12/09/75
12/17/75
12/18/75

12/03/75
12/08/75
12/11/75
12/16/75
1/05/76

12/03/75
12/08/75
12/19/75
12/21/75
12/22/75
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3
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5
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Subjects, Pre-treatment Post-treatment

7

8

9

10

9/15/75
9/18/75
9/23/75

10/01/75
10/07/75

10/06/75
10/08/75
10/09/75
10/10/75
10/13/75

9/22/75
10/03/75
10/20/75
10/21/75
10/22/75

10/14/75
10/15/75
10/19/75
10/20/75
10/23/75

12/03/75
12/08/75
12/11/75
12/16/75
12/17/75

12/01/75
12/04/75
12/07/75
12/09/75
12/17/75

12/05/75
12/10/75
12/13/75
12/15/75
12/18/75

12/02/75
12/05/75
12/10/75
12/15/75
12/18/75



Appendix C

Formula for Computation of Pre- and Post-Treatment

Mean Activity Rates

(D X 12 + H) 60 + ML = Activity rate for one session.
M2

AR1 + AR2 + AR3 + AR4 + AR5--
= Mean activity rate over five

5 sessions.

D = Number of calendar days accumulated on the actometer by
the end of a session.

12 = Number of hours in one actometer calendar day.

H = Numerical position of the actometer's hour hand at end
of session.

60 = Number of minutes per hour.

M = Numerical position of the actometer's minute hand at
1 end of session.

M2 = Actual number of minutes elapsed during the session.

ARn =Activity rate for one baseline session.
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Appendix D

Salicylate-Restricted Diet

These foods and drinks which contain artificial flavors and
colors should be avoided

Bakery goods
Cake mixes
Cloves
Diet drinks and supplements
Frankfurters (hot dogs)
Gum (all kinds)
Ice cream
Jello
Lozenges

Jam or Jelly
Kool-aid and similar

beverages
Luncheon meats
Mint flavors
Mouthwash
Oil of Wintergreen
Oleomargarine
Soda pop (all soft drinks)

These naturally occurring salicylates should be avoided

Almonds
Apples
Apricots
Blackberries
Cherries
Currants
Gooseberries
Grapes

Nectarines
Oranges
Peaches
Plums
Prunes
Raisins
Raspberries
Strawberries

Pickles (cucumbers)
Tomatoes
Cider
Cider vinegars
Wine
Wine vinegars
Tea
Beer

Be sure and check all labels for artificial additives. Other
miscellaneous items which should be avoided are:

All medicines containing aspirin
Perfumes and Colognes
Toothpaste and tooth powder.
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Appendix E

Diet Not Restricting Salicylates

General Instructions:

Basically, we are interested in eliminating or restricting

those foods which contain refined sugar as a principle

ingredient. We are not interested in decreasing levels of

Fructose (natural sugar found in fruits), Maltose (another

natural sugar derived from malt), Lactose (still another

natural sugar found in milk), or Glucose (sugar that exists

in our blood, derived from starches and other kinds of sugar

we eat).

1. Make a conscious effort to cut down on the obvious items:

bakery products, confections, soft drinks (unless

artifically sweetened).

2. Inspect the contents of canned or packaged goods for

"hidden" sugar before you buy.

3. Use only a very small amount of sugar on your child's

"natural" cereals (Grape Nuts, Total, Special K, etc.)
and in tea.

4. Cut down on your child's between-meal snacks. Provide

fresh fruit and raw vegetables such as carrots; or

substitute popcorn or peanuts.

You may be able to use brown sugar or honey if your child

absolutely refuses other sugar substitutes.

It will be necessary that you check the labels of the foods

and beverages you buy for your child. Federal regulations

require that ingredients of packaged, canned and bottled

food and drink be listed according to volume. So while it

is not possible to tell what percentage of the total ingre-

dients is sugar, one can get a rough idea of the quantities

involved by noting how high sugar places in the volume

listing. In eight off-the-shelf grocery products, "hidden

sugar" placed as follows:

Chocolate -lst of 11 ingredients

Tomato soup -2nd of 7

Cornflakes -2nd of 15
Ketchup -2nd of 7
Pickles -3rd of 9

Canned spaghetti -4th of 11

Roast beef hash -4th of 11
Whole wheat bread -4th of 9

You can cut down on these sugar foods often times by switch-

ing brands, or in most cases by making the food products your-

self using artificial sugar substitutes.
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Appendix F

Dietary Treatment Release Form

I, understand that I will be

required to restrict my child's daily intake of certain foods
(as listed on a separate hand-out) as part of an experiment
to determine if such diet modification is effective in reduc-
ing hyperactive behavior. In order to ensure that the experi-
ment conforms to scientific standards and thereby obtain an
optimum chance of success for my child, I agree to keep a
daily record of the type and amount of food and beverage
consumed by my child during the entire experimental period,
and report this information as accurately as possible to
the experimenter and/or his assistant.

I have been informed that I might find that my child
benefits from the treatment which has been described to me,
and that these benefits might include better general health
and decreased levels of hyperactivity. I further understand
that although there are no foreseen risks involved to my
child, the experimenter and/or his assistants, as well as
North Texas State University, assume no responsibility for
the health of my child, and that I, as parent or legal
guardian of the child, maintain sole responsibility for the
health and well-being of my child.

The experimenter has offered to answer any inquiries
concerning the above procedures, and I understand that I may
withdraw my consent and discontinue the participation of my
child in the treatment experiment at any time upon informing
the experimenter.

Date Parent or Legal Guardian
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Appendix G

Activity Rates During Screening Period

Card Trial I

12 .84

12.50

0.88

26.10

17.90

30.54

4.70

0.00

0.50

0.00

10.59

10.70

Card Trial II

2.24

17.47

7 .76

29.14

3.90

26.97

1.50

0.90

7.00

3.00

9.98

10.12

Entire Period

78.65

55.09

35.85

32.73

29.90

22.00

13.70

13.80

27.30

6.50

31.55

20.44
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Subject

1

2

3

4

5

6

7

8

9

10

SD



Appendix H

Number of Errors Made Per Card Trial

Card Trial I

0

0

1

3

3

0

0

0

0

.5

1.2

1.44

Card Trial

1

0

0

2

4

2

1

0

0

15

2.5

4.04

33

IISubject

1

2

3

4

5

6

Total

1

0

1

5

7

2

7

8

9

10

SD

1

0

0

20

3.7

6.06



Appendix I

Number of Items Containing Artificial Additives

or Natural Salicylates Consumed by Subjects

During Dietary Treatment Period

Group I Group II

Subject Number of Items Subject Number of Items

2 46 1 390

4 47 3 242

6 136** 5 70*

8 47 7 155

10 14* 9 45*

*Number based on incomplete daily log.

**This subject received daily medication which contained
artificial coloring and flavoring.
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Appendix J

Pre- and Post-Treatment Baseline Activity

Rates for All Subjects

Subject Session Mean SD

2 3 4 5

240.31 212.96 196.78 185.80
162.51 220.26 194.26 255.16

218.54 285.88 269.29 223.84
28.83 72.23 112.69 123.34

187 .85
179.12

160.75
71.09

167.45 168.29 134.39 259.57 110.80
146.71 246.00 124.45 69.56 137.03

170.20 114.93 89.13 207.77 157.02
46.48 109.85 84.00 53.33 84.46

112.37 154.82 140.48 220.48 149.46
142.98 92.28 141.54 98.85 290.53

112.71 107.51 84.40 217.91
108.98 86.54 82.54 65.00

116.26 86.76 159.59 130.76 132.10
103.95 93.97 94.37 108.55 132.66

210.65 111.29 185.41
65.25 145.00 130.58

124.58 174.59
103.20 203.60

177.00 139.65
95.61 74.20

112.00 110.04
74.62 164.92

162.31 166.66 169.78 183.44
123.64 172.07 101.15 149.11

204.74 20.20
202.26 32.56

231.66 43.86
81.64 33.74

168.10
144.75

50.57
57 .24

147.81 41.73
75.62 23.09

155.52 35.62
153.24 71.78

126.39 46.84
92.70 19.72

125.09 23.74
106.70 14.14

164.80 35.13
102.13 31.08

123.29 30.03
129.40 47.50

169.35 7.47
135.41 23.93
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1 Pre
Post

2 Pre
Post

Pre
Post

Pre
Post

Pre
5 Post

Pre
6 Post

109.44
120.45

7
Pre
Post

Pre
8 Post

9
Pre
Post

Pre
10 Post

95.26
100.66

164.54
131.08

frw w ir + i r i r i



Appendix K

Pre- and Post-Treatment Mean Activity

Rates for All Subjects

Group I Group II

Subject Pre- Post- Subject Pre- Post-

2 231.66 81.64 1 204.74 202.26

4 147.81 75.62 3 168.10 144.75

6 126.39 92.70 5 155.52 153.24

8 164.80 120.13 7 125.09 106.70

10 169.35 135.41 9 123.29 129.40

X 168.00 97.50 X 155.35 147.27

SD 35.22 21.03 SD 30.15 31.72
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