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This investigation examined the effect of a biochemical 

and parent education program emphasizing the physiological 

aspects of the hyperkinetic disorder and the effect of a par-

ent education program teaching parenting skills found in 

Systematic Training for Effective Parenting on the behavior 

of hyperkinetic children. Twenty-nine children from the 

Dallas-Fort Worth metropolitan area were selected at random 

from a population of fifty-five children identified as hyper-

kinetic. The specific hypotheses investigated dealt with 

changes in symptomatic behavior of each child as measured by 

parent ratings on the Conners Parent Questionnaire. Data 

were collected on this instrument once each week for six 

weeks and at the end of twelve weeks. A split plot analysis 

was employed to determine the significance of the difference 

between the experimental and comparison groups. When inter-

action was found, the one way analysis of variance for 

repeated measures was used to test the simple effects within 

each group. The analysis of covariance was used to test 

Hypotheses 6 and 7-



The parents of children in the experimental group met 

once a week for six weeks for approximately two hours. They 

observed visual materials, read assignments, and had dis-

cussions. A set of transparencies, a narrative, and two 

manuals were developed by the researcher for use with the 

parents. Children in the experimental group avoided aller-

gic foods, used a special diet, and took vitamins, minerals, 

and enzymes for the twelve week period of the study. 

The parents of children in the comparison group 

attended two hour meetings once a week for six weeks. 

Methods for parenting from Systematic Training for Effective 

Parenting were presented by the counselor. Children in the 

comparison group received no biochemical treatment. 

There was a statistically significant improvement for 

both the experimental and comparison groups on total score 

and enuresis while there was statistically significant im-

provement for the experimental group on sleep disturbance 

and fits of temper. Improvement in physiological symptoms 

for the experimental and comparison groups was noted but 

not at the .02 level used in this study. No statistically 

significant improvement for the experimental or comparison 

groups was noted. There were differences in initial total 

scores for the experimental and comparison groups and, 

therefore, an analysis of covariance was employed for fur-

ther investigation. According to regression lines drawn 

from the six week treatment period, a greater improvement 



can be expected using the experimental treatment when 

initial scores on the Conners Parent Que stionnaire exceed 

100. According to the regression lines drawn from the 

twelve week treatment period, a greater improvement can be 

expected using the experimental treatment when the subject's 

initial score on the Conners Parent Questionnaire exceeds 

110. There were no significant differences found after six 

or twelve week periods between the experimental and compari-

son group means for sleep disturbance, enuresis, temper, or 

physiological symptoms. 

The following conclusions are presented as a result of 

these findings: 

1. The intake of nutrients in conjunction with parent 

education groups which teach physiological reasons for 

hyperkinesis has an effect on the behavior and physio-

logical symptoms of hyperkinetic children. 

2. The education of parents using Systematic Training 

for Effective Parenting is effective in changing the be-

havior of hyperkinetic children. 

3. Aberrant behavior in children, in some cases, may 

be due to a condition, or conditions, subject to 

manipula tion. 
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CHAPTER I 

INTRODUCTION 

The family and the schools are primary agents in develop-

ing socialization and academic skills in hyperkinetic children. 

Parents and teachers often become discouraged, however, be-

cause the usual teaching techniques may not be effective with 

these children. To improve learning opportunities for the 

children and to reduce the tension of adults who attempt to 

teach them, parents and teachers need to understand the fac-

tors underlying the behavior of hyperkinetic children and to 

be aware of effective diagnostic and treatment procedures. 

The procedure typically used in schools is one of label-

ing the child "hyperkinetic" as a result of observations of 

the child's behavior by the teacher, counselor, and psycholo-

gist and the assessment of achievement, academic potential, 

perceptual skills, and motor abilities. In some cases the 

school or family physician may refer the child, with consent 

of the parent, to a neurologist who gives an electroencephalo-

gram (EEG) . The EEG can, but does not always, indicate what 

has been called soft signs of neurological dysfunction. After 

an evaluation, the child is placed in the class most likely 

to meet his needs. Even in this specialized learning environ-

ment, however, hyperkinetic children often continue to ex-

hibit behaviors such as restlessness, overactivity, and short 
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attention to tasks which interfere with learning. They often 

demonstrate a low tolerance for frustration; they also fight, 

have temper outbursts, and quick and drastic mood changes. 

Unfortunately, these behaviors often leave them friendless 

(12) . 

There is current evidence to support the hypothesis 

that some minimal brain dysfunction related to the extreme 

overactivity of hyperkinetic children is produced genet-

ically by a subtle dysfunction of a biochemical nature (14). 

With regard to the treatment of hyperactive children, then, 

it would seem beneficial to examine the physiology of this 

type of child to determine whether or not a biochemical 

method of remediation can be effective. There are several 

indicated biochemical dysfunctions which should be checked 

when attempting to distinguish a hyperkinetic child. Those 

biochemical dysfunctions commonly found among hyperkinetic 

children which most directly affect their behavior and 

learning are related to the serotonin level (4, 11), allergic 

reaction to foods (5> 6, 32, 39> 40), abnormal carbohydrate 

metabolism (1, 2, 9, 16, 22, 34, 38, 4l) , need for larger 

amounts of vitamins (13, 31, 33, 42), deficiency of minerals 

(31? 33j ^1)» inadequate diet (27, 28, 33> 34, 36, 42, 43), 

abnormal thyroid production (25), and hypopituitarism (25, 

41) . 

An additional aspect to be considered in developing 

a treatment for hyperactive children is the knowledge and 
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understanding that parents have about the child's behavior 

(26, 30). Because of the mobility of our society and the 

fact that families are often separated from their older 

members, many parents do not know where to turn for informa-

tion about parenting skills. The parents of hyperkinetic 

children are all the more baffled, as some of the child's 

behavior seems inexplicable. Parent education groups can 

provide direct help to the bewildered parents and an in-

direct service to the child (15). This is a procedure which 

can enable the counselor to deal with a very basic problem 

in the hyperactive child's life — the family milieu. 

Previous studies of biochemical treatment which can be 

related to hyperactive children have focused on a single 

treatment of a single subject and have not addressed them-

selves to combination approaches for treatment. No con-

trolled studies using a combination biochemical treatment 

with more than one child were found in the literature. 

Further, no studies were found which combined biochemical 

treatment of hyperkinetic children with study groups for 

parents of these children. This study provides specific 

information related to the physiology and behavior manage-

ment of hyperkinetic children for the many people who deal 

with children having this disorder, particularly parents, 

teachers, and counselors. 



Statement of the Problem 

The problem with which this study was concerned was the 

effect of parent education programs and biochemical treat-

ment on the behaviors of hyperkinetic children. 

Purpose of the Study 

The purpose of this study was to investigate the rela-

tive effectiveness of a parent education program employing 

parenting skills and a parent education program stressing 

the physiological components of behavior problems combined 

with an individual biochemical treatment of the behavior of 

hyperkinetic children. 

Hypothe se s 

Due to lack of previous research on combined treatments 

of hyperkinetic children and because of the exploratory 

nature of this study, the following hypotheses were tested. 

1. There will be no significant difference in the 

means of the total score of the Conners Parent Questionnaire 

over the seven test administrations for (a) the experimental 

group and (b) the comparison group. 

2. There will be no significant difference in the mean 

score of items four, five, and six of the Conners Parent 

Q.uest ionnaire pertaining to sleep over the seven test admin-

istrations for (a) the experimental group and (b) the 

comparison group. 
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3. There will be no significant difference in the mean 

score of item 17 of the Conners Parent Questionnaire per-

taining to enuresis, over the seven test administrations for 

(a) the experimental group and (b) the comparison group. 

4. There will be no significant difference in the mean 

score of item 55 of the Conners Paren t Questionnaire con-

cerning temper over the seven test administrations for (a) 

the experimental group and (b) the comparison group. 

5. There will be no significant difference in the mean 

score of items 21-23 of the Conners Parent Questionnaire, 

which indicate specific physiological symptoms, over the 

seven test administrations for (a) the experimental group 

and (b) the comparison group. 

6. There will be no significant difference in the ex-

perimental and comparison group means at the sixth testing 

when the initial differences are controlled on the following 

variables: (a) total score, (b) sleep disturbance, (c) 

enuresis, (d) temper, and (e) physiological symptoms. 

7. There will be no significant difference in the 

experimental and comparison group means at the seventh 

testing when the initial differences are controlled on the 

following variables: (a) total score, (b) sleep disturbance, 

(c) enuresis, (d) temper, and (e) physiological symptoms. 

Background and Significance 

Within the past ten years school personnel, psycholo-

gists, and physicians have noted that a growing number of 
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children exhibit symptoms of hyperactivity accompanied by 

learning and emotional difficulties. Pfeiffer stated that 

hyperactivity affects the behavior of three to ten per cent 

of the school children in the United States (31). Eichenwald 

indicated that a conservative estimate of the number of 

hyperactive children in the United States would be at least 

1,500,000 (23). 

Pfeiffer has given this description of the hyperactive 

syndrome: 

The hyperactive syndrome is a disorder of inhibitory 
mechanisms in the central nervous system which is 
characterized by fidgeting, inability to sit still, 
short attention span and impulsiveness. The external 
stimuli are not filtered by the hyperactive child 
as by the normal children, and therefore the hyper-
active child is at the mercy of all the external 
stimuli in his environment. Hyperactivity is a 
symptom of some underlying imbalance—not a 
diagnosis (31> P« *+10) • 

Conners stated that the most frequently exhibited be-

haviors of hyperkinetic children were figeting, making 

noises, demanding that needs be met immediately, poor 

coordination, short attention span, sensitivity to criticism, 

sadness, daydreaming, crying, disturbing other children, 

quarreling, quickly changing moods, acting "smart," being 

destructive, stealing, lying, and temper outbursts (12). 

Many of these same descriptors also apply to a wide range of 

conditions labeled histapenic (31) » schizophrenic, aller-

gic, hypoglycemic, diabetic (39) » an(3 alcoholic (8). All of 

these classes of disorders are housed in people who display 

aberrant behavior, and have food allergies and dysfunction 
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of glucose metabolism. Some of these people have atypical 

serotonin levels (11) and schizophrenics commonly have 

abnormal thyroid function (25). Three studies, based on 

retrospective information, suggest that hyperactivity in 

childhood may be a predictor of adult alcoholism (7> 17» 19)• 

Based on these studies and physician's reports of symptoms 

peculiar to abnormal blood sugar in children less than two 

years old (24, 33), it appears that abnormal blood sugar in 

hyperactive children is typically present at birth and may 

be related to a child's craving for sugar as well as an 

adult's craving for alcohol. 

One of the pioneers in the treatment of people with 

behavioral and perceptual disorders using a biochemical 

approach was Hoffer. He successfully treated over 500 chil-

dren with learning and behavioral disabilities and enuresis. 

The symptoms of hyperactivity in these children were allevi-

ated when they took nicotinamide and pyridoxine hydrochloride, 

omitted allergic foods, and reduced the sugar in their diets 

(25) • 

Foods affect the level of blood sugar which is needed 

by the brain to function, and, hence, affect behavior (22). 

In the case where children are found to have abnormal glu-

close metabolism, it is necessary that they eat foods which 

enhance glucose metabolism so that their brains will receive 

an adequate supply of glucose and, hence, behavioral symp-

toms may be reduced or eliminated (20, 37). 
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Data continue to be gathered regarding the foods which 

enhance carbohydrate metabolism. Groen and Cohen have shown 

that a diet which consisted of simple carbohydrates caused 

the cholesterol levels in the body to increase very quickly 

and, in addition, caused persons on such a diet to exhibit 

definite diabetic symptoms (20, 10), which are many of the 

same symptoms exhibited by hyperkinetic children (12). 

Current research suggests that in order to avoid dia-

betic symptoms and to keep the brain well fed, the best diet 

would be one which is void of simple carbohydrates, low in 

fats, moderate in protein, and high in complex carbohydrates 

(28) and fiber (27). If not placed on this or another 

appropriate diet the hypoglycemic or diabetic condition will 

become worse, causing progressive degeneration of sight, 

hearing, palsy, and weakness resulting in death (28). 

McGeer wrote that neurotransmitters in the brain must 

be kept at certain acceptable levels or abnormal behavioral 

symptoms would be experienced. For instance, he postulated 

that elevated levels of serotonin may cause hallucinations, 

and it has been demonstrated that low levels cause sleepless' 

ness in animals (3). Fernstrom and Wurtman have shown in 

animal studies that ingestion of carbohydrates alone caused 

tryptophan levels to rise 20 per cent during the first hour 

and after two hours reached a level of 65 per cent above 

normal. This elevated the brain serotonin by 20 per cent 



in two hours. However, when protein was eaten along with 

carbohydrate, this abnormal elevation of serotonin did not 

occur (18). 

In a review of clinical studies involving serotonin, 

Coleman found that hyperactive children with normal intel-

ligence had low levels of blood serotonin (11). The level 

of serotonin can be raised by administering B£ because 

pyridoxine hydrochloride (vitamin Bg) is directly involved 

in the synthesis of serotonin (hydroxytryptamine) (4). 

Rimland has demonstrated that where 150 mg. of Bg had a min-

imal effect on the behavior of some children, doubling the 

dosage to 300 mg. had a dramatic effect on behavior, in-

creasing energy, attention, and speech production (22). 

Bhagavan, Coleman, and Coursin stated that, "Available evi-

dence indicates that one of the areas in which serotonin may 

play an important part is the system of inhibitory trans-

mission" (4, p. *]40). They further stated that one of 

pyridoxinefs functions is the metabolism of neurotransmitters 

which are chemical substances in the brain needed to maintain 

undisturbed sleep, coordinated movements of the hands and 

feet, and a feeling of elation rather than depression (29). 

Further experimentation needs to be done with respect to the 

effects of specific vitamins and the dosage on hyperkinetic 

children. 

Another factor to be dealt with in understanding the 

behavior of the hyperkinetic child is allergy. Randolph 
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described the allergic child as restless, irritable, unruly, 

out-of-sorts, high strung, and difficult to manage (35). He 

also reported that food allergy in childhood is commonly 

associated with restlessness, incorrigibility, bursts of 

temper, drowsiness, depression, and marked changes in dis-

position. In the allergic child there is a tendency for the 

eyes to wander and fix on anything. The skin beneath the 

eyes is often marked by fullness or blue discoloration. He 

also found the allergic child to complain of headaches, to 

dawdle over every task, to sleep poorly, have nightmares, 

and during sleep to grind teeth, talk, and flop around. He 

stated that the allergic child had inexplicable sick spells, 

was irritable in the mornings, and could not concentrate for 

any length of time (35)• 

According to the current research, the behavior of the 

hyperkinetic child is related to a poorly functioning cen-

tral nervous system and an endocrine system that is out of 

balance. Growth hormone promotes transport of amino acids 

from the interstitial fluids into cells, and it is believed 

that an excess of amino acids then promotes the formation 

of protein enzymes and increases the blood glucose level. 

Corticotropic hormone acts on the adrenal gland causing it 

to produce more than thirty hormones which govern a wide 

range of bodily functions, one of which is raising the 

blood sugar (21). 
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Medical treatment should establish homeostasis or a 

balanced relationship between the dietary, hormonal, and 

nervous systems of the body (32). Testing is likely to 

reveal low values for thyroid output and abnormal blood 

pressure (4) as well as low energy content of the electro-

encephalogram (31), and abnormal carbohydrate metabolism 

showing what is considered by some to be poor adrenal out-

put (37) or hypopituitarism (40) . Some children may be 

found to be depleted of one or more nutrients (31, 22). It 

would appear, then, that important information to gather on 

the hyperkinetic child is foods to which he is allergic, 

the ability to metabolize carbohydrates, deficiency or ex-

cess of minerals in the hair, a measure of thyroid function-

ing, and a measure of the pituitary gland's production of 

growth hormone and corticotropic hormone. 

The indicated biochemical treatment of the hyperkinetic 

child should consist of a diet void of simple carbohydrate, 

low in fat, moderate in protein and high in complex carbo-

hydrate and fiber, thyroid (if needed) (25), avoidance of 

allergic foods (3), minerals (if needed) (40), and vitamins 

(39). Other treatments found to be beneficial but beyond 

the scope of this study are the use of intravenous adrenal 

cortical extract (37) and micro endocrine doses of pituitary 

(40) . Various physicians have reported improvement of be-

havior in hyperkinetic children using some of the treatments 
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mentioned above, however, no reports were found in the 

literature in which a number of children received the com-

bined treatments used in this study. 

In addition to the biochemical correlates of hyper-

activity, the attitudes of parents toward and their under-

standing of hyperactive children must be considered. The 

interactive effect of parent and child behavior often leaves 

both of them frustrated and angry. A parent cannot help a 

child he cannot understand (15) and this lack of understand-

ing appears to be one of the major problems in parents' 

relationships with their hyperactive children. Major family 

problems have developed when parents did not have adequate 

experiences and training to enable them to function effec-

tively in child rearing (15) • A lack of parenting skills 

is compounded by the apparently inexplicable behavior of 

hyperactive children. 

Parent education groups provide an opportunity to effec-

tively share information with other parents in the time 

available to counselors and school personnel. 

Dinkmeyer states five objectives of parent groups: 

1. To help the parent-child relationship 
become more effective, more growth promoting. 

2. To help the parents understand the 
significance of the transactions they have with 
their children. 

3. To help the parents develop communication 
skills which enable them to understand the mean-
ings of the messages they receive. 

4. To coordinate school and home efforts in 
child training. 



13 

5. To share information, ideas, and develop 
within the parents some awareness of their signifi-
cant role in the child's development and ways in 
which they can be of mutual assistance (14, pp. 285-

286) . 

Kessler (25) states that parent groups should provide 

for the sharing of experiences, disseminating factual in-

formation and offering recommendations on ways of handling 

children. Patterson (30) showed that children of parents 

in an experimental group who learned child rearing skills 

showed significant decreases in deviant behavior whereas 

children of parents in the control group, who did not re-

ceive training, showed no change in behavior. 

Currently, there is little systematic effort to deliver 

information relative to the physiology, assessment, or 

remediation of hyperkinetic children to parents and teachers 

who work with them. This study compared two methods of 

systematically sharing information for dealing with the 

hyperkinetic child. One method, utilized by the comparison 

group, sought to change the subject's behavior by teaching 

parents child rearing skills. The other method, utilized 

by the experimental group, sought to change the subjects' 

behavior by bringing into balance components of the subjects' 

body chemistry in conjunction with educating the parents of 

children in this group concerning the effects of these im-

balances on behavior as well as methods of remediation. 
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Definition of Terms 

Serotonin--a chemical transmitter sometimes referred 

to as a neuro-transmitter present in a specific amine path-

way located in the brain stem and the left half of the brain. 

A depletion of this transmitter causes sleeplessness and an 

excess of it is thought to cause hallucinations (29) • 

Hypoglycemia—a condition where the blood sugar falls 

below 70 mg. per cent generally within three or four hours. 

The condition is diagnosed by administering glucose and mea-

suring the level of sugar in the blood every hour for six 

hours. Symptoms of this disorder include loss of temper, 

depression, feeling tense, blurred vision, dizziness, feeling 

tired, difficulty sleeping at night, needing alcohol, coffee, 

cigarettes or drugs, suffering from motion sickness, having 

indigestion, headaches, allergies, fast pulse, and cold hands 

and feet (22) . 

Hyperkinesis—a disorder characterized by more than ten 

symptoms on the Conners Parent Questionnaire. 

Biochemical—the chemistry of living organisms; dealing 

with the vital phenomena dependent upon chemical influences; 

specifically with the direct influences and stimuli produced 

by chemical agents or nerve centers, specific nerves, or 

cell life (31)• 

Experimental Parent Education Group—a group of parents 

meeting for the purpose of learning about the biochemical 

causes gnd remediation of hyperkinetic behavior. 
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Comparison Parent Education Group—a group of parents 

meeting for the purpose of learning Dinkmeyer and McKay's 

methods of parenting in order to more effectively deal with 

hyperkinetic behavior (15). 

Limitati ons 

This study was limited to children identified as hyper-

kinetic by their school system, by their physician, or they 

were children who exhibited more than ten of the symptoms 

listed on the Conners Parent Questionnaire (12) and who were 

between the ages of five and seventeen. These children were 

enrolled in public or private schools in the Dallas-Port 

Worth metropolitan area during the 1978 spring or fall 

terms. This limitation was imposed because of the avail-

ability of subjects. Caution should be utilized, however, 

in assuming generalizations to samples drawn from populations 

which differ from the present study. 

Basic Assumptions 

It was assumed that subjects for this study who were 

identified as hyperkinetic, do not differ significantly from 

other hyperkinetic youngsters between the ages of five and 

seventeen. It was further assumed that the parents of the 

children included in this study responded honestly to the 

instrument utilized in this study and that the instrument 

measured what it was purported to measure. It was also 

assumed that the medical tests measured what they were pur-

ported to measure and that parents carried through on all 

the treatment procedures. 
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CHAPTER II 

REVIEW OF THE LITERATURE 

The empirical data pertinent to this research are pre-

sented in two subsections: (a) experimental studies dealing 

with biochemical treatment of physiological abnormalities 

found in children who are hyperactive or who have behavior 

disorders and (b) experimental studies dealing with parent 

education groups in relation to change in the behavior of 

parents and children. 

Biochemical Treatment 

Contributors to the medical literature have found that 

hyperactive children have abnormalities related to serotonin, 

allergy, diet, carbohydrate metabolism, need for vitamins 

and minerals, and the production of thyroid and pituitary 

hormones. 

Hyperactive children have been found to have abnormally 

low hydroxyindoles (which reflect serotonin content in the 

blood) (15)• This low level of serotonin may be behavior-

ally demonstrated by sleep disturbance (^3)• Bhagavan, 

Coleman, and Coursin found that four to forty milligrams of 

Bg per day elevated serotonin levels into the normal range 

on hyperactive children studied (5)» 

A team of researchers at the National Institute of 

Mental Health found impulsive, aggressive behavior to be 

20 
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associated with low levels of serotonin and high levels of 

norepinephrine. The study included twenty-five enlisted men 

who had poor impulse control, poor judgment, temper tantrums 

and exhibited agression. According to Brown, men with the 

most aggressive histories had the lowest levels of serotonin 

and the highest levels of norepinephrine (8). 

Allergic reaction to certain foods is another factor 

which has been found to be related to hyperkinesis in 

children. These allergic reactions, due to inability of the 

body to break down the food because of lack of hormones, 

hydrochloric acid, and enzymes (5^> 68), cause the white cell 

count to drop (11) thereby inducing illness in the form of 

fever, aching, sore throat, and exhaustion (67). Allergic 

reactions to food also may bring about a drop in blood sugar, 

a rise in blood pressure, and behavioral symptoms such as 

withdrawal from people, anger, lying, depression, loss of 

memory, and suicide attempts (5^)« Brenman reported that a 

complete reversal of hostility and aberrant behavior and 

cessation of nocturnal enuresis was observed in hyperactive 

children when allergic foods were eliminated from the diet 

(6). 

Baldwin, Kittler, and Ramsay studied twenty children 

with severe learning problems, allergy, and abnormal 

electroencephalograms who were treated for their allergy by 

avoidance measures. Following treatment, nine had normal 
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electroencephalograms, two had questionably Improved electro-

encephalograms, and no change was seen in the rest (3). 

Philpott presented a case study which further clarified 

the abnormal behavior caused by food allergy. After a four 

day fast, Philpott administered several foods to a thirty 

year old man with manic depressive symptoms. Before the test 

for cream cheese the man was symptom free. Within thirty 

minutes after eating cream cheese, he fluctuated between 

extreme fright of environmental stimuli and a comatose state 

of no response to sight and sound stimuli. His pulse was 

123 and his blood pressure 170/110. At this point his blood 

sugar was 20 mg. per cent. He was given vitamin C (12.5 

grams), (1000 mg.), calcium gluconate (10 cc), magnesium 

sulphate (2 grams), adrenal cortical extract (20 cc). After 

this treatment he awakened, was communicative, understood, 

and was not frightened by environmental stimuli. His pulse 

was 80 and his blood pressure was 130/84. He was given six 

teaspoons of beet sugar, a glass of pineapple juice, and 

several bites of chocolate cake. Within thirty minutes 

his blood sugar was 160 mg. per cent, and he was symptom 

free (54). 

Crook has described the allergic child as overactive, 

clumsy, irritable, oversensitive, tired, and complaining. 

He says that such a child may be hypersensitive to pain, 

noise, and light, sometimes having irrational behavior and 

paranoid ideas. Pallor, headaches, nasal stuffiness, 
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abdominal pain, and enuresis also may be part of the allergic 

child's symptoms. Crook states that of the allergic children 

he treated in 1973) ninety-one per cent of the children 

partially or totally lost the symptoms they had when aller-

genic foods were avoided (21). 

Bell defines ecological illness as a variety of chronic 

syndromes which result from multiple sensitivities to sub-

stances from the external environment, such as foods and 

chemicals, as well as natural inhalents. She describes the 

allergic person as one who is engulfed with emotions such as 

anger, resentment, helplessness, depression, and thoughts of 

suicide (4). 

A third factor to be considered in the study of hyper-

kinetic- children is carbohydrate metabolism. Persons with 

abnormal carbohydrate metabolism are said to be hypoglycemic, 

pre-diabetic or diabetic depending on the blood sugar curve 

exhibited during a six hour glucose tolerance test (32). 

The electroencephalogram of a person with hypoglycemia dif-

fers from that of a normal person. In the past, an abnormal 

EEG was thought to be due to insult to the brain, however 

one current study shows that with effective treatment of 

hypoglycemia the brain wave returned to normal (3). The 

brain relies almost exclusively on circulating blood glucose 

as its energy source (62). As long as the blood sugar stays 

within normal limits the nervous system is well fed (29). 

Wunderlich states that blood sugar levels between 80 and 
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89 mg. per cent appear to be associated with more optimal 

metabolism and better adaptation to the stresses of daily-

living (69). Abrahamson says normal limits for the third 

and fourth hour sample lie between 80 and 110 milligrams 

per 100 cc. of blood (l). Symptoms presented by a person 

whose blood sugar is out of the normal range are: visual 

disturbances, headaches, fatigue, depression, mood swings, 

tantrums, nausea, dizziness, and ringing in the ears (29» 

52, 68). Another problem associated with high blood sugar 

is that the number of phagocytes (leucocytes which destroy 

harmful bacteria such as Staphylococcus) are reduced to a 

point where susceptibility to disease is increased (59)• 

Tintera reported seventeeen cases of disordered car-

bohydrate metabolism accompanied by various mental and 

emotional disturbances (47). Symptoms of these patients 

improved or disappeared with a hypoglycemic diet (which was 

at that time high protein, low carbohydrate), adrenal corti-

cal extract, B^, B ^ , Bellergal Spacetabs, and sometimes 

thyroid, testosterone, estrogen or progesterone. 

Wunderlich (50) reported the treatment of a girl who 

was depressed, frightened, had mood swings, was withdrawn 

and also had nausea, vomiting, and abdominal pain, crying 

spells, and sleep disturbance. This girl had disordered 

carbohydrate metabolism which he classed as a diabetic blood 

sugar curve. Her hair analysis showed that she was high in 

cadmium, and low in calcium, magnesium, sodium, iron, and 
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manganese. She showed poor digestion of starch and inade-

quate production of hydrochloric acid. She was treated with 

low doses of minerals, niacinamide, pyridoxine, ascorbic 

acid, one multiple vitamin, oral hydrochloric acid, a low 

level microendocrine pituitary supplement, and a diet in 

which all sugar, refined carbohydrates, and processed foods 

were eliminated. Wheat, citrus fruits, and milk were 

eliminated from the diet and she was given injections of 

B l 2 and iron. Improvement was gradual, and in five months 

she had a more optimal glucose tolerance curve. Her hair 

analysis was closer to normal, her mental symptoms dis-

appeared, and she was able to return to regular school (70). 

Pfeiffer states that some patients who have low blood 

pressure, headache, dizziness, sweating, nausea, and feel-

ings of unreality also have abnormal carbohydrate metabolism 

(or a flat or hypoglycemic blood sugar curve). Specific 

foods affect the ability of the body to metabolize carbo-

hydrates. According to Pfeiffer, candy, ice cream, dough-

nuts, soft drinks, and other confections lead to the 

development of hypoglycemia and diabetes (52). He says that 

the disorder usually responds very well to a high protein 

and low sugar diet (53)• 

Pfeiffer states that almost all of the B vitamins 

(especially B^ and function as enzymes in carbohydrate 

metabolism. In addition, trace elements are essential for 
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carbohydrate metabolism. He says that effective metabolism 

is the keystone for proper function of nerve cells and 

tissues (52). 

More optimal functioning in hyperkinetic children has 

been observed following large doses of Bg, pantothenic acid, 

B-complex, folic acid, niacinamide, vitamin C, and B 1 2 (69, 

18, 56, 52). Pfeiffer found that 100 milligrams of thiamin 

and 1000 milligrams of ascorbic acid have an antianxiety or 

sedative effect, characterized by a significant decrease in 

the mean energy content of the electroencephalogram (EEG) 

(52) . 

In a study of 300 children, Rimland collected data on 

the effects of large doses of vitamin C, B^, Bg, and panto-

thenic acid on the behavior of children. Parents reported 

that the children displayed more cooperative behavior and 

exhibited dramatic improvement in energy, alertness, and 

speech production (32). 

The hyperkinetic child has been labeled, "histapenic," 

by Pfeiffer. He found this type of individual to have low 

blood levels of histamine. Symptoms were removed with a 

treatment of vitamin C, niacin, folic acid, and weekly B-^ 

injections (52)• 

Spies and Butt demonstrated the specific effect of 10 

milligrams of folic acid daily on the hemoglobin and red 

blood cell count of a mother and nursing child (29). In 

both patients the hemoglobin and red blood cell count 
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increased gradually in a twenty-one day period and were 

brought into the normal range with a concomitant increase 

in energy and feeling of well being. ®]_2 w a s found to have 

the same effect on hemoglobin and red blood cell count. 

Cott prescribed vitamins for children with behavior 

and learning disorders. He found that as a result of taking 

vitamins children became more normal in both areas (18). 

Mineral elements such as calcium, magnesium, sodium, 

potassium, copper, zinc, iron, manganese, selenium, cobalt, 

molybdenum, and chromium may be deficient, excessive or 

imbalanced in hyperactive children (56, 52). When a favor-

able balance in these elements is obtained, significant 

improvement in the hyperactivity complex can occur (69). 

An apparent link between learning disabilities and ab-

normally high lead and cadmium levels in children has been 

established by Pihl, who reported almost uniformly elevated 

lead and cadmium levels in thirty-one learning disabled chil-

dren with problems in language, comprehension, motor skills, 

and orientation. Both lead and cadmium were substantially 

elevated in the cells of learning disabled children. Much 

lower values were found in normal youngsters. While lead 

has already been linked to hyperactivity, this is the first 

study to implicate lead in learning disabilities (55)• 

One trace mineral, chromium, is a necessary catalyst in 

order for the pancreatic hormone, insulin, to fulfill its func-

tion of inducing the uptake of glucose from the bloodstream 
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by the cells of the body (57). Mertz has shown that chromium 

can be used with humans who are deficient in chromium to help 

maintain optimal metabolism (38). 

Potassium loss is typically found in diabetics. Potas-

sium can be replenished with foods such as bananas, pine-

apples, pecans, buckwheat, and navy beans which have rich 

potassium content. 

Zinc is essential to the proper functioning of insulin. 

According to Kuhnau and von Holt, zinc is necessary for the 

functional integrity of the B-cells in the pancreas which 

secrete insulin. Without adequate zinc the cells that secrete 

insulin are impaired in their function and their structure 

and form are threatened (38). Zinc is concentrated in larger 

amounts in the hippocampus than in other areas of the brain. 

By means of polyneuronal connections with the neocortex and 

hypothalamic nuclei, the hippocampus has the potential for 

strongly influencing behavioral and visceromatic activities 

in the body. The hippocampus participates in memory proces-

sing and modulation of neuroendocrine secretions via the 

hypothalamus and the hippocampus is responsive to circulating 

hormones. Stimulation in hippocampal areas evokes responses 

in the cardiovascular, gastrointestinal, and genitourinary 

sys terns (20). 

Six of the ten enzymes in the glycolytic pathway are 

activated by magnesium according to Wunderlich. He says 

that it is estimated that 78 per cent of the enzyme reactions 

in the body are catalyzed by magnesium (70). 
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Hyperactive children typically have inadequate diets 

and frequently eat large quantities of sugared food (56, 

69). This habitual behavior impairs glucose metabolism (58). 

Presently there is a trend among some professionals to use 

diet to alter behavior. Vandenberg (66), after reviewing 

hereditary factors contributing to minimal brain dysfunction, 

says that the genetic model raises the hope that biochemical 

bases can be discovered and then modified through dietary 

restrictions or supplements. 

Fernstrom (30) has shown in animal experimentation that 

dietary constituents influence the neurotransmitters sero-

tonin and acetylcholine. Low levels of serotonin cause 

sleep disturbance (44) and sensitivity to pain (30) and 

acetylcholine is found in the hippocampus, a region of the 

brain important in learning and memory. Both lecithin and 

choline cause increased amounts of acetylcholine in the 

brain (30). 

Researchers using the Feingold Diet found it to be 

effective with hyperkinetic children. Conners and Goyetter 

(16) tested fifteen children, evaluating each child on a 

regular diet and then on the Feingold Diet. Teachers re-

ported fewer hyperkinetic symptoms for children on the Fein-

gold Diet compared to their pre-treatment behavior. 

In a study at North Texas State University, ten hyper-

active children were tested with an actometer, a device 

used to measure the amount of arm and leg movement to 
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determine levels of hyperactivity (60). The five children 

placed on the Feingold Diet measured 168 actometer units 

per minute when treatment began and 97 when it ended. The 

control group of five children not on the diet began with 

an average of 155 actometer units and completed with 1^7. 

Confirmation of the Feingold theory at the molecular 

level comes from research at the University of Maryland. 

Levitan (4l) has shown that food dyes cut down on responses 

of nerves and muscles to signals from other nerves. 

Pritikin (40) states that to avoid hypertension, heart 

attack, diabetes, and atherosclerosis, it is necessary to 

pay attention to the food that is eaten. To avoid the build 

up of plaques in the arteries one should avoid fatty meats, 

oils, dairy products, sugar, honey, syrup, pies, cakes, and 

pastries. He advises that people should not use additional 

salt when cooking. Meat should be limited to one quarter 

pound of lean meat per day. Organ meats should be avoided 

and coffee and tea should be replaced with herb tea and 

water. Using his diet, which is void of simple carbohydrates, 

low in fat, moderate in protein and high in complex carbo-

hydrates, these dangerous conditions can be avoided (40). 

Anderson has shown that diabetic men who were fed a 

diet of seventy-five per cent carbohydrate, low fat, moderate 

protein, and fifteen grams of crude dietary fiber had more 

optimal curves on their glucose tolerance tests (39). He 

also showed that non diabetic or normal subjects had a better 
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curve on glucose tolerance tests If they replaced the sugar 

In their diet with bread (14). Complex carbohydrates have 

a positive effect on carbohydrate metabolism (the curve of 

the glucose tolerance test) whereas simple carbohydrates 

such as sugar have the opposite effect. 

Some hyperactive children have been reported to have 

abnormal thyroid functioning. Hyperkinetic symptomatic be-

havior has improved when children received thyroid (36). 

Asher described hypothyroidism ("Myxoedema madness") as 

organic brain syndrome. He said that in addition to the 

signs and symptoms of brain impairment, delusions and audi-

tory hallucinations may occur, usually persecutory, though 

sometimes with a depressive flavor (2). 

One physician reported a case study of a woman, age 

twenty-seven. The woman had suffered from a chronic state 

of depression, exhaustion, and auditory hallucinations. 

Results of the routine thyroid function tests were normal, 

but she had a defective TSH (thyrotropin stimulating hormone) 

response to a TEH (thyrotropin releasing hormone) load. 

Treatment with thyroid hormones produced a rapid and perma-

nent amelioration of her symptoms (46). 

Pathological overactivity of the thyroid almost always 

produces some psychological disturbances. The disturbance 

can range from a constant state of anxiety to acute delirium 

(64). The professional dealing with behavior disturbance 
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must wonder whether or not subtle changes in thyroid func-

tion may also influence mental state (19)• 

Some children with blood sugar disorders also have 

hypopituitarism. According to Brown, patients with hypo-

pituitarism frequently become dependent, apathetic, 

depressed, drowsy, lose their drive and initiative, and are 

fatigued. Their mental symptoms range from confusion to 

frank psychosis (9)-

Page indicates that pituitary deficiency is often asso-

ciated with mental illness, fatigue, and depression. He 

points out that disturbed menstrual and reproductive func-

tions in the female are often improved by treatment with 

pituitary hormone in micro-doses (50). 

Wunderlich used a treatment of an oral, low level, micro-

endocrine, pituitary supplement and observed an improvement 

in physical stamina and weight gain. Symptoms of nausea and 

dizziness disappeared. Menstrual cycles became more normal, 

and the patient only rarely had stomach aches (70). Hoffer 

treated a patient with a blood sugar abnormality adding hor-

mones to his usual treatment of diet and vitamins and 

observed a reduction in angry behavior (36). 

Insufficient amounts of pituitary hormones are thought 

by some physicians to be the reason for late births and long 

deliveries (49, 70). There is reason, then, to suspect that 

children born past the full term may also have an insuffi-

cient supply of pituitary hormones (70). 
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Daughaday feels that plasma levels of growth hormone, 

a hormone secreted by the pituitary gland, are related to 

the diabetic condition. Growth hormone releasing factor 

(GRF), produced in the hypothalamus, causes the release of 

the GRF. The level of blood sugar has been clearly estab-

lished as one of them. In one study, low blood sugar was 

induced resulting in an outpouring of growth hormone after 

ten to twenty minutes. Conversely, when glucose was admin-

istered to individuals the level of growth hormone fell 

promptly (22). Since it has been established that eating 

sugars and fats interferes with carbohydrate metabolism (40) 

and that because of this kind of eating blood sugar fluc-

tuates, then the result would be a fluctuation of the growth 

hormone. Optimal levels of growth hormone are needed as 

this hormone causes growth of cells, elevation of blood 

glucose level, and the production of enzymes which break up 

food (31) • 

Summary 

There is a growing body of data indicating that the 

hyperkinetic syndrome is genetically produced (23) and that 

it involves subtle biochemical imbalances (15* 23, 53» 68). 

Various studies have found specific biochemical abnormal-

ities common to hyperkinetic children. The abnormalities 

included a low level of serotonin (15) » allergy to food (21), 

abnormal carbohydrate metabolism, mineral imbalance (23), 
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and need for extra vitamins and minerals (18, 19)• Im-

balances in the production of hormones by the pituitary 

(50) and the thyroid gland (2) have been known to cause 

abnormal behavior and physiological symptoms. A diet which 

is void of sugar, low in fat, moderate in protein, and high 

in complex carbohydrates and fiber is the diet which will 

promote optimal carbohydrate metabolism (39) and, hence, 

behavior void of symptomology. Further research is needed, 

however, to investigate balancing of body chemistry, to in-

crease understanding of biochemical treatments, and to offer 

an effective method for intervention in behavior and learn-

ing disorders in children. 

Parent Education 

Parent education groups facilitate better understanding 

of children and more effective child-rearing methods and 

improve parent-child relationships along with providing sup-

port from others (24, 27, 35) 48). Assistance to parents is 

a primary approach and one of the best methods of inducing 

healthy development in parents (10). 

A parent education group program using Rogerian, Adler-

ian, and behavioristic theoretical concepts and methods was 

used in a study by Downing (25) • The experimental inter-

vention was scheduled on a weekly basis for two and one-half 

hours for six weeks. Pretest and posttest measurements were 

made of parental attitudes. Parent participation in the 
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training program resulted in significant positive changes 

in parental attitudes. Downing recommended future research 

in actual behavior change in parents and children following 

parents' participation in an education group. 

Runyan (6l) found that by conducting an Adlerian Parent 

Group program, the attitude toward freedom of children 

changed significantly in the experimental group of parents. 

The home and school behavior of the children improved 

significantly. Bricklen (7) in a study of the effects of 

counseling with parents of children with learning disabili-

ties found that in the beginning the parents' anger and 

guilt emerged quickly, and they began to blame themselves 

and/or others for their children's problems. As they learned 

more about the futility of this and began to learn more about 

learning disabilities, the focus changed to how the parents 

could help their children. 

Hayes, Cunningham, and Robinson (33) selected ninety-two 

black, low socioeconomic students who had behavior problems 

or problems in attendance, discipline, or academics. Twelve 

children were randomly assigned to each of six groups. The 

control subjects were divided into four groups which re-

ceived neither individual nor group counseling. The experi-

mental subjects were divided into two groups composed of 

students (Treatment l) and two groups composed of parents of 

identified students (Treatment 2). Each group met once a 

week for twelve weeks. The student groups utilized modeling, 
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role playing, and discussions. Rewards or positive strokes 

were given by the counselors for appropriate behaviors. The 

parent groups concentrated on discussions about children's 

problems, the development of communication skills, and a 

"Parent Effectiveness Training" workshop. No differences 

were found in students between Treatment 1 and Treatment 2. 

However, differences were found between students whose 

parents were in the Parent Groups and the students in the 

Control Groups on levels of anxiety and self esteem. Stu-

dents in the experimental groups were less anxious and 

showed higher self esteem than students in the control group. 

Taylor and Hoedt (63) studied deviant behavior in a group 

of 372 children with an average socioeconomic background. 

Four groups of subjects met for weekly sessions for ten weeks 

and included counseling parents (Group I), conseling teachers 

(Group II), counseling students (Group III), and no counseling 

(Group IV). Data related to behavior were collected on the 

Devereaux Elementary School Behavior Eating Scale• Results 

indicated that the children who made the greatest improvement 

in behavior were those whose parents had been included in 

counseling. 

The relationship between various types of intervention 

and change in children's behavior was studied by Palmo and 

Kuznair (51)• Three treatment groups and one control group 

met twice a week for six weeks. Treatment 1 combined 
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Adlerian group counseling with children and parent and 

teacher consultation. In Treatment k, the control treat-

ment, the children met with a counselor to read, draw, and 

play games. Pre and post tests, using the Walker Behavior 

Checklist, were given and the data analyzed using the 

analysis of covariance. Treatment 1 was significantly 

superior to the control treatment in changing children's 

behavior according to the teachers' ratings. The greatest 

gains were made by children when their parents and teachers 

were included in consultation. 

The comparative effectiveness of various group proce-

dures on the social adjustment of children was studied by 

Lisle (42). Six treatment groups and a control group met 

weekly for one hour for eight weeks . Group One utilized 

group counseling with students and Group Two used group 

counseling with parents of selected students. In Group 

Three, a counselor worked with teachers of selected students 

for one hour each week and in Group Four, the counselor 

worked with pupils and their parents on alternative weeks. 

Group Five used counseling with both pupils and teachers 

separately and in Group Six both parents and teachers re-

ceived counseling separately. Students in Group Seven 

received no counseling. Data were collected on the Rating 

Scale for Pupil Adjustment (Californla Test of Personality). 

The best way to improve teacher perceived pupil adjustment 

was found to be counseling involving significant adults. 
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A number of studies have shown that specific behaviors 

in children can be improved by teaching their parents be-

havior modification techniques (12, 13» 66). Christen-

sen (12) taught behavior modification techniques to parents 

in three groups• Group One utilized weekly individual 

counseling sessions and telephone calls to a counselor 

between sessions. Group Two incorporated weekly meetings 

with groups of families and telephone calls to a counselor 

during the week. Group Three used self instruction with 

reading materials and telephone calls to a consultant. 

According to the parent's observation of the child's behav-

ior, the group and individual counseling procedures were 

significantly better than the procedure utilizing self 

instructi on. 

Christopherson, Arnold, Hill, and Quilitch (13) devised 

a token reinforcement procedure to be used in the home by 

parents for the purpose of improving the behavior of the 

children. Two sets of parents were used in the study. These 

parents had a total of five children between the ages of five 

and ten years old. Target behaviors included refusal to help 

with household chores, arguing with each other, and inappro-

priate verbal behavior toward parents. Parents were taught 

to specify desired behaviors. They communicated behavioral 

goals to the children and counted the occurrence of speci-

fied behaviors. Points were given for desired behavior and 

several points brought reinforcers normally found in the home. 
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This reinforcement program improved fifteen problem behav-

iors in the first family and six behaviors in the second 

family. 

Hyde (37) studied the effect of directive parental 

counseling with nine sets of parents and a control group 

including ten sets of parents. The mean age of the treat-

ment and control group children was 7*3 ar>d 7*2, respec-

tively. The results of the study indicated that there were 

significant decreases in targeted problem behaviors in six 

of the ten children in the experimental group. 

0'Dell (47) reviewed seventy articles that employed the 

teaching of behavior modification to parents. Educational 

groups, individual consultations, and controlled learning 

environments were approaches that were used separately and 

in combination. Conclusions as to which approach or com-

bination of approaches were best remained tenative because 

of the lack of comparative research. However, all of these 

methods were successfully used to train parents to behave 

so that the behavior of their children improved. 

Herbert and Baer (34) trained three parents to modify 

the behavior of their children by changing the amount of 

attention paid to their child following certain behaviors. 

The parents were told to increase their attention following 

a desirable behavior and to decrease their attention follow-

ing an undesirable behavior. The children of two of the 

parents showed positive behavior change which, according to 
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observations over the next five months, was durable. The 

behavior of the third parent's child did not improve using 

this procedure. Thus, it was concluded, the use of behav-

ior modification to change behavior is effective in some 

instances and not in others. 

McKay (45) investigated the effects of Systematic Train-

ing for Effective Parenting (STEP), based on Adlerian child-

rearing techniques, on the behavior of parents and children. 

He used an experimental group consisting of ten mothers and 

a control group consisting of ten mothers. The leader, who 

was skilled in leading Adlerian study groups, held nine 

weekly training sessions for mothers in the experimental 

group. Participation in a parent education group using the 

Systematic Training for Effective Parenting (STEP) program 

resulted in significant changes in the mothers' perceptions 

of their children's behavior. 

Those of the Adlerian approach to family counseling or 

parent study groups have emphasized that cognitive under-

standing helps to facilitate change in attitudes and behav-

ior (28). In his work with groups of parents, Dreikurs (26) 

stated that he has helped parents learn how to use natural 

consequences, and how to teach children that they have 

responsibility along with freedom. The fear parents have 

had regarding the mistakes their children will make often 

has led the parents to try to prevent such mistakes in 

negative ways. By using positive encouragement, parents 
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were able to help their children feel better about them-

selves and to become more willing to achieve. 

Summary 

Many investigators have found that counseling with 

significant adults has brought about significant improvement 

in the behavior of children. Individual parent counseling, 

group parent counseling, and parent education groups utiliz-

ing several different theoretical approaches (eclectic, 

Adlerian, and behavioral) have been found to be effective in 

bringing about positive change in the behavior of children. 

More research, however, is needed to investigate the effec-

tiveness of parent education groups for use with specific 

problems of children. 
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CHAPTER III 

METHODS AND PROCEDURES 

This chapter presents a discussion of (l) the proce-

dures involved in the selection of subjects, (2) the instru-

ment used, (3) the development of a parent training program 

emphasizing the physiological dysfunctions found in children 

with the hyperkinetic disorder including recommended tests 

and treatment, (4) the procedures involved in obtaining the 

data, and (5) the statistical procedures employed to analyze 

the data. 

Selection of Subjects 

The children chosen for this study were between the 

ages of five and seventeen, enrolled in public and private 

schools in the Dallas-Fort Worth metropolitan area. They 

were identified as hyperkinetic by psychological services 

in their school system, by their physician, or presented 

ten or more symptoms listed on the Hyperkinetic Symptom 

List (see Appendix). 

Subjects for the study were obtained as a result of 

(1) the investigator's personal contact with school systems, 

(2) letters to members of an association for children with 

learning disabilities (see Appendix), and (3) announcements 

concerning the study in area newspapers. Symptom checklists 

48 
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and medical histories were filled out for each child by 

the researcher in a personal or telephone interview with 

one or both parents. If the parents were willing to take 

part in the study, were willing to attend all parent ses-

sions, and were able to pay approximately $20.00 for 

physician's services then their child's name was added to 

the subject pool. A total of fifty-five subjects met the 

criteria and each was assigned a number upon acceptance 

as a potential subject. The cases for the study were 

selected using a table of random numbers. The first seven-

teen cases selected were assigned to the experimental group 

(Biochemical Treatment) and the next twelve cases were 

assigned to the comparison group (Parent Education Skill). 

After the random selection, letters (see Appendix) were 

sent to parents of the children in both groups indicating 

the procedure for the medical testing and the schedule for 

meetings of the parent groups. When any parent was unable 

to meet the necessary standards, another subject was chosen 

using the table of random numbers. 

Description of the Instrument 

The ninety-three item Conners Parent Questionnaire is 

a subjective report of children's behavior completed by 

their parents. The questionnaire has been selected by the 

United States Government as a form to be used in hospitals 

for assessment of behavior. 
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Conners completed an extensive study of rating scales 

for use with children before selecting the items for his 

questionnaire and it demonstrates content validity (l). In 

a further study of the instrument, the responses of 316 

clinic patients between the ages of six and fourteen and 

367 normal controls of the same age were factor-analyzed 

and twenty-four categories of symptoms including sleep, 

learning, and sociability were found (l). Six factors were 

identified by principal components analysis and labeled 

aggressive conduct disorder, anxious-inhibited, anti-social, 

enuresis-encopresis, psychosomatic, and anxious-immature. 

Discriminant function analysis showed that neurotic and 

hyperkinetic children could be correctly identified from 

factor scores in 77 per cent and 7^ per cent of the cases 

respectively (l). Conners' scale has been used by re-

searchers to evaluate the effect of drugs, dyes, and foods 

on the behavior of children (3)• 

No other information is available on the standardiza-

tion of this instrument. However, the items on the 

questionnaire compare favorably with symptoms of the hyper-

kinetic child reported by other professionals. 

Development of the Parent Manual, Parent 
Readings Narrative and Transparencies 

The Manual for Parents of Hyperkinetic Children, 

developed by the researcher (17)> is a collection of writings 

by contributors to the medical literature including Cott, 
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Pfeiffer, Hoffer, Toll, Green, and Crook. The writings are 

related to the treatment of hyperkinetic youngsters with 

diet and vitamins. The manual includes symptoms of allergy 

and abnormal blood sugar as well as a list of books for 

parents or professionals to read. 

Readings Related to Hyperactivity, developed by the 

researcher (18), includes contributions by Hill, Wunderlich, 

and Philpott. It includes the eight possible biochemical 

abnormalities commonly seen in hyperkinetic children. The 

physiological mechanisms of hunger, allergic reaction to 

food, glucose metabolism, digestion, and enzyme production 

are covered. Also touched upon are the nutrients, the 

effect of sugar on the body, and an explanation of how diet 

affects hormone output. 

Treatment of the Hyperkinetic Disorder, also developed 

by the researcher (19), is a kit including a set of trans-

parencies and a narrative to explain the transparencies. 

These materials attempt to explore reasons for chemical im-

balances in hyperkinetic children. The materials explain 

how food is changed into energy and what enzymes and hor-

mones do in the body. They deal with how diet affects 

pituitary output and how neurotransmitters transmit messages. 

Areas of the brain which perform specific functions are 

explored. Two case studies of hyperkinetic children are 

presented, and then a list of tests and treatment procedures 
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presently found in the medical literature as appropriate for 

treating hyperkinetic children are listed. 

These materials were used with parents of the experi-

mental group to help them better understand the physiology 

and treatment of the hyperkinetic child. They were pre-

sented in order at six parent education meetings: (l) 

Treatment of the Hyperkinetic Disorder, (2) Manual for 

Parents of Hyperkinetic Children, and (3) Readings Related 

to Hyperactivity. 

Data Collection 

Medical Tests 

Children selected for both the experimental and com-

parison groups were given five medical tests which were 

ordered by a physician who later explained the tests to the 

parents. 

Testing for each subject took place in three different 

laboratories and required two days to complete. Four weeks 

were needed to complete the medical tests on all twenty-nine 

subjects. The following tests were done: 

1. T-4 (test for thyroid abnormality) 

2. Six hour glucose tolerance test (to determine 

whether the child had abnormal glucose metabolism) 

3. Hair analysis (to determine abnormal levels of 

minerals at the cellular level) 
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k. Cytotoxic food test (to determine the foods to 

which the child was allergic—sixty foods were used) 

5. Pituitary test (to determine if there was produc-

tion of growth hormone and corticotropic hormone). 

Parents of children in the comparison group received 

the results of the medical testing after the study was com-

pleted. Parents of children in the experimental group 

received the medical test information before the parent 

group met so that remedial procedures for the children could 

be started: 

1. The results of the T-4 (thyroid test) were compared 

to the normal range, reported to be 4.5-11.5 micrograms per 

cent (6), and thyroid was administered by a physician of the 

parents* choice if the child was below the normal range. 

2. If there was an error in carbohydrate metabolism, 

as indicated by a six hour glucose tolerance test, the child 

was placed on a diet removing simple carbohydrates and allow-

ing low fat, moderate protein, high complex carbohydrate (12), 

and high fiber (10) (see Appendix). The mothers were asked 

to select foods which were free of artificial colors and 

flavors (7). No subjects had optimal glucose metabolism, 

according to Pfeiffer (l4), so none were placed on the opti-

mal diet found in the Appendix. 

3. Minerals which were found to be at abnormally low 

levels were replenished by mineral supplements and foods 
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containing the appropriate minerals (13)• Those children 

with high copper, iron, lead, or cadmium were given zinc, 

magnesium (if needed), and histadine, two tablets per 

day (15)• 

4. Foods to which the child was found to be allergic 

were withheld (unless there were clearly too many in which 

case they were rotated, each allergic food served no more 

than once every seven days) (see Appendix). 

5. The results of the. pituitary tests were withheld 

until the study was completed. They were utilized for re-

search purposes and by the parents of the children studied. 

Treatment of the pituitary was not undertaken in this study. 

6. The following vitamins were administered to chil-

dren in the experimental group each morning for twelve 

weeks with the exception of niacinamide and vitamin C, 

which were administered twice daily: 

200 mg. vitamin (23) 

50 mg. pantothenic acid (22) 

50 mg. B-Complex (14) 

800 mic. folic acid (16, 9) 

500 mg. niacinamide (22) twice a day 

1 gram vitamin C (14) twice a day 

7. Digestive enzymes (Nu Life Guid Gest--containing 

papain, pepsin, mycozyme, betaine hydrochloride, and 

pancreatin) were taken before each meal (21). 

8. An intramuscular injection of B12 (Cyanacobalamin, 

1 cc = 1,000 meg.) (20) was given to the subjects once a 

week (8, Ik). 
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The parents administered daily the vitamins, enzymes, 

minerals, and thyroid according to individual needs as 

determined by the medical tests. The parents also controlled 

the child's diet and gave weekly B.^ injections to the chil-

dren. All treatments were in effect for twelve weeks. 

Behavior Rating 

The Conners Parent Questionnaire was used to gather 

information relative to the behavior and physiological symp-

toms of each child in the experimental and comparison groups. 

The rating of the child's behaviors was done by the parent 

who spent the greater number of waking hours with the child. 

The questionnaire was completed by parents in both groups at 

the beginning of each of the six parent education meetings 

and was again completed after the twelfth week of treatment 

and returned to the researcher by mail. 

If the child lived with only one parent, that parent 

was required to attend parent training sessions. If the 

child lived with both parents, then both were required to 

attend the parent training sessions. Attendance at all six 

parent education meetings was required for both the experi-

mental and comparison groups. If a parent missed a session, 

the session was made up at a time convenient to both the 

group leader and the parents. 

Parent Education Groups 

Comparison Group.--The treatment program for the compari-

son group consisted of a parent education group with emphasis 
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on parenting skills. The group met for a two hour session 

each week for six weeks. The parent training program, 

Systematic Training for Effective Parenting (STEP) (4), 

was used to teach the parents skills they could use to more 

effectively deal with the behavior of their children. Par-

ents were taught how to use encouragement and logical con-

sequences to develop more responsible and socially 

acceptable behavior in their children. The lessons from the 

Parent's Handbook were divided into six equal units and 

assignments were read by the parents before coming to each 

group meeting. Tapes which accompany each chapter in the 

handbook were played for the parents during the meeting (4). 

After specific information was given, parents had open dis-

cussion about how to apply the techniques they had learned. 

The parts of the manual which were covered and the time 

schedule for data collection are outlined below: 

Parent Education for the Comparison Group 

First Meeting (week 1): 

1. Informal conversation 7*30-7:^0 

2. Parent scores Conners Parent Questionnaire I 7*^0-8:00 

3. Counselor talks about the topics included 
in pages 5-17 of the Parent's Handbook 8:00-8:30 

4. Cassette 1, Side B, The Four Goals of 
Misbehavior 8:30-8:^5 

5. Chart 1A, The Goals of Misbehavior 
Chart IB, The Goals of Positive Behavior 8:45-8:50 

6. Questions by parents concerning the mate-
rial presented 8:50-9:05 
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?. Informal discussion centering on any-
parental experiences with their children 
or special concerns 9'05-9:25 

8. Assignment, p. 13 9:25-9*30 

Second Meeting (week 2) 

1. Parents'comments concerning assignment 7:30-7:40 

2. Parent scores Conners Parent Que stionnaire II 7:40-8:00 

3. Counselor talks about the topics included 
in pages 21-29 of Parent's Handbook 8:00-8:30 

Cassette 2, side A, Emotions Serve a 
Purpose, The "Good" Parent 8:30-8:45 

5. Chart 2, Differences Between the "Good" 
Parent and the Responsible Parent 8:45-8:50 

6. Questions by parents concerning the mate-
rial presented 8:50-9:05 

7. Informal discussion centering on any 
parental experiences with their children 
or special concerns 9:05-9:25 

8. Assignment, p. 27 9:25-900 

Third Meeting (week 3) 

1. Parents' comments concerning assignment 7*30-7:40 

2. Parent scores Conners Parent Question-
naire III 7:40-7:55 

3. Counselor talks about the topics included 
in pages 33-55 of Parent's Handbook 7:55-8:25 

4. Cassette 2, Side B, Encouragement 
Cassette 3> Side A, Listening 8:25-9:00 

5. Chart 3, Differences Between Praise and 
Encouragement 
Chart 4, Effective Listening 9:00-9:10 

6. Assignment, p. 39 arid p. 51 9:10-9:15 
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Fourth Meeting (week U) 

1. Parents' comments concerning assignment 7:30-7:^0 

2. Parent scores Conners Parent Question-
naire IV 7:^0-8:00 

3. Counselor talks about the topics included 
in pages 57-69 of Parent's Handbook 8:00-8:30 

Cassette 3, Side B, Exploring Alternatives, 
Problem Ownership and "I Messages" 8:30-8:^5 

5. Chart 5, Decisions for Effective Communi-
cation 8:^-5-8:50 

6. Questions bv parents concerning the mate-
rial presented 8:50-9:00 

7. Informal discussion centering on any 
parental experience or concerns 9:00-9:15 

8. Assignment, p. 63 9:15-9:20 

Fifth Meeting (week 5) 

1. Parents' comments concerning assignment 7:30-7:^0 

2. Parent scores Conners Parent Question-
naire V 7:^0-7:55 

3. Counselor talks about topics included 
in pages 71-95 of Parent's Handbook 7:55-8:45 

k. Cassette 4, Side A, How to Win Your Child's 
Cooperation 
Cassette Side B, Acting-Not Reacting 
Selecting the Appropriate Approach 8:^5-9:15 

5. Chart 6, The Major Differences Between 
Punishment and Logical Consequences 
Chart 7, Selecting the Appropriate 
Behavior 9:15-9:20 

6. Informal discussion centering on any-
parental experiences or concerns 9:20-9:30 

7. Assignment, p. 81 and 91 9:30-9:35 
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Sixth Meeting (week 6) 

1. Parents' comments concerning assignment 7:30-7:^4-0 

?. Parent scores Conners Parent Question-
naire VI 7:40-7:55 

3. Counselor talks about topics included in 
pages 97-117 of Parent's Handbook 7:55-8:45 

4. Cassette 5, Side A, The Family Meeting 
Cassette 5, Side B, Responding to Criticism, 
Developing Self-Confidence and Problem-
Solving Skills 8:45-9-15 

5. Chart 8, Essentials of Family Meetings 
Chart 9, Democratic and Positive Parenting 9:15-9:20 

6. Informal discussion centering on any par-
ental experience or concerns 9:20-9:30 

7. Assignment, p. 103 9:30-9"-35 

Experimental Group«—Parents of children included in the 

experimental group met for approximately two hours once a 

week for six weeks. The parents read the materials included 

in the Manual for Parents of Hyperactive Children and Head-

ings Related to Hyperactivity before coming to the parent 

education meetings. The topics presented as well as the 

time schedule for data collections are outlined below: 

Parent Education for the Experimental Group 

First Meeting (week l) 

1. Informal conversation 6:30-6:40 

2. Parent scores Conners Parent Questionnaire I 6:40-7:00 

3. Treatment of the Hyperkinetic Disorder (19) 7:00-8:00 

4. Informal discussion centering on any 
special parental concerns 8:00-8:20 
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Second Meeting (week 2) 

1. Informal conversation 6:30-6:40 

2. Parent scores Conners Parent Question-
naire II 6:40-7:00 

3. Discussion of topics included in Manual 
for Parents of Hyperkine tic Children 7:00-8:00 

4. Informal discussion centering on any 
parental questions or concerns 8:00-8:30 

Third Meeting (week 3) 

1. Informal conversation 6:30-6:40 

2. Parent scores Conners Parent Question-
naire III 6:40-7:00 

3. The use of encouragement and logical 
consequences to alter behavior in chil-
dren, p. 26-29, p. 35-^5 (5) 7*00-8:00 

Informal discussion centering on any 
parental questions or concerns 8:00-8:30 

Fourth Meeting (week 4) 

1. Informal conversation 6:30-6:40 

2. Parent scores Conners Parent Question-
naire IV 6:40-7:00 

3. Discussion of Readings Related to 
Hyperactivity, topics 105 (18) 7:00-7:40 

4. Informal discussion centering on any 
parental questions or concerns 7:40-8:10 

5. Sharing studies or articles concerning 
treatment of children with learning dis-
abilities 8:10-8:30 

Fifth Meeting (week 5) 

1. Informal conversation 6:30-6:40 
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2. Parent scores Conners Parent Question-
naire V 6:^0-7 '• 00 

3. Discussion of Readings Related to 
Hyperactivity, topics 6"̂ B (18) 7:00-7:^0 

k. Informal discussion centering on any 
parental questions or concerns 7 40-8:10 

5. Sharing studies or articles concerning 
treatment of children with learning 
disabilities 8:10-8:30 

Sixth Meeting (week 6) 

1. Informal conversation 6:30-6:40 

2. Parent scores Conners Parent Que stion-
naire VI 6:40-7:00 

3. Discussion of Readings Related to 
Hyperactivity, topics 9 - H Cl8) 7^00-7:40 

4. Informal discussion centering on any 
parental questions or concerns 7:40-8:10 

5. Sharing studies or articles concerning 
treatment of children with learning 
disabilities 8:10-8:30 

Statistical Analysis of Data 

Means and standard deviations were computed for the 

total scores of the Conners Parent Questionnaire and for four 

subgroups labeled: Sleep (Items 4, 5, 6), Enuresis (Item 

17), Temper (Item 55)» an<3 Physiological Symptoms (Items 21, 

22, 23). 

Hypotheses 1 through 5 were tested using the split plot 

analysis to determine whether differences existed across the 

seven test administrations for the experimental group and 

the comparison group. When interaction was found, the 
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analysis of variance with repeated measures was used to 

test the simple effects within each group. 

Hypotheses 6 and 7 were tested with an analysis of 

covariance with the initial score as the covariate. 

The .02 level of significance was established as the 

basis upon which the null hypotheses would be rejected. The 

.05 level of significance was used in tests of homogeneity. 
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CHAPTER IV 

ANALYSIS OF RESULTS AND DISCUSSION 

The purpose of this chapter is to present and dis-

cuss the findings of this investigation. This study was 

designed to determine the relative effectiveness of a 

parent education program emphasizing parenting skills 

and a parent education group stressing the physiological 

components of behavior problems combined with an individ-

ual biochemical treatment of behavior of hyperkinetic 

children. 

Hypothesis 1 stated that there would be no signifi-

cant difference in the means of the total score of the 

Conners Parent Questionnaire over the seven test adminis-

trations for (a) the experimental group and (b) the 

comparison group. The split plot statistical analysis 

was used to determine whether differences existed across 

the seven testings. 

Table I reflects the means and standard deviations 

for the total score on the Conners Parent Que stionnaire 

for the experimental and the comparison groups. 

65 



66 

TABLE I 

MEANS AND STANDARD DEVIATIONS FOR THE TOTAL 
SCORE ON THE CONNERS PARENT 

QUESTIONNAIRE 

Experimental 
Group 
N = 17 

Comparison 
Group 
N = 12 

Test 1 
Mean 
Standard Devia tion 

109.75 
33-65 

81.42 
28.45 

Test 2 
Mean 
Standard Deviation 

86.23 
36.36 

81.83 
28.97 

Test 3 
Mean 
Standard Deviati on 

71.29 
30.51 

72.50 
3^-58 

Test 4 
Mean 
Stand ard Devia ti on 

65.ll 
27.63 

65-58 
28.85 

Test 
Mean 
Standard Deviati on 

56 - 35 
23.53 

65.25 
29.55 

Test 6 
Mean 
Standard Deviati on 

48.88 
17.7^ 

5^-33 
27.75 

Test ? 
Mean 
Standard Deviation 

51.35 
19.52 

53-00 
31.20 

The results of the split plot are found in Table II. 

Interaction was found between the two groups and time of 

testing on the total score. Therefore, the analysis of 

variance for repeated measures was used to test the simple 

effects within each of the groups. 



TABLE II 

ANALYSIS OF VARIANCE FOR REPEATED MEASURES 
(SPLIT PLOT) OF THE TOTAL SCORE ON THE 

CONNERS PARENT QUE ST I ONNAIRE 

67 

Source 
i— -
! 
| DF 

Sum of 
Squares 

Mean 
Squares 

F p 

Between Subjects 28 I • * • • • • • • 
B (Groups) 1 228.63 228.63 0.05 0.82 

Error B 27 112308.70 4159.58 • • • • 
Within Subjects 174 • • • • • • • • 
A (Treatments) 6 45223.22 7537.22 28.18 

1—1 
O
 • /
 

AB (Interaction) 6 6357.36 1059.56 3.96 <•. 01 

Error W 162 43329.66 267.47 • • I 
i i 

• • 

Table III presents the analysis of variance for re-

peated measures related to the total score on the Conners 

Parent Questionnaire for the experimental group. 

TABLE III 

ANALYSIS OF VARIANCE FOR REPEATED MEASURES OF THE 
TOTAL SCORE ON THE CONNERS PARENT QUESTIONNAIRE 

FOR THE EXPERIMENTAL GROUP 

Source of 
Variance DF 

J Sura of 
| Squares 

Mean 
Squares F Value 

A Treatments 6 

| 

48451.63 8075.27 • • 

30.19* 
Error W 162 43329.66 ! 267.47 • • 

^"Significant at the .02 level, 
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The analysis of variance of the data from the experi-

mental group score comparing the means in Table III reflects 

an F value significant at the .02 level. Hypothesis 1 (a) 

was rejected. 

Table IV presents the analysis of variance for repeated 

measures related to the total score on the Gonners Parent 

Questionnaire for the comparison group. 

TABLE IV 

ANALYSIS OF VARIANCE FOR REPEATED MEASURES OF THE 
TOTAL SCORE ON THE CONNERS PARENT QUESTIONNAIRE 

FOR THE COMPARISON GROUP 

— — r-

Source of 
Variance \ 

- - | 

DF 
Sum of 
Squares 

r 
! Mean 
j Squares 

F value 

A Treatments ! 6 9794.14 

! 

1632.36 • • 

6.10* 
Error W 162 43329.66 \ 267.47 • • 

*Significant at the .02 level. 

The analysis of variance of the data for the comparison 

group score comparing the means in Table IV reflect an F 

value significant at the .02 level. Hypothesis 1 (b) was 

re jected. 

Hypothesis 2 predicted that there would be no signifi-

cant difference in the mean score of items four, five, and 

six of the Conners Parent Questionnaire pertaining to sleep, 

over the seven test administrations for (a) the experimental 

group and (b) the comparison group. 
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Table V reflects the means and standard deviations for 

the total items concerning sleep on the Gonners Parent 

Questionnaire for the experimental and the comparison 

groups. 

TABLE V 

MEANS AND STANDARD DEVIATIONS FOR SLEEP ON 
THE COMERS PARENT QUESTIONNAIRE 

Experimental 
Group 
N = 1? 

Comparison 
Group 
N = 12 

Test 1 
Mean 
Standard Devia tion 

3.41 
2.37 

1.25 
1.29 

Test 2 
Mean 
Standard Deviation 

2.29 
2.28 

1.17 
1.34 

Test 1 
Mean 
Standard Deviation 

1.88 
1.83 

1.25 
0.87 

Test 4 
Mean 
Standard. Devia ti on 

2.41 
1.87 

O
O
 O
O
 

o
 
o
 

1—1 
1—1 

Test 5 
Mean 
Stand ard Deviation 

1.53 
0.87 

1.42 
1.24 

Test 6 
Mean 
Standard Deviation 

1.41 
0.80 

1.00 
0.85 

Test 7 
Mean 
Standard Deviation 

1 1.12 
1.17 

0.6? 
0.98 
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The results of the split plot are found in Table VI. 

TABLE VI 

ANALYSIS OF VARIANCE FOR REPEATED MEASURES 
(SPLIT PLOT) OF ITEMS FOUR, FIVE, AND 
SIX CONCERNING SLEEP DISTURBANCE ON 

THE COMERS PARENT QUESTIONNAIRE 
FOR THE COMBINED EXPERIMENTAL 

AND COMPARISON GROUPS 

1 
j 

Source 

I1 ? 
df 

Sum of 
Square s 

Mean 
Squares F p 

Between Subject 28 • • • • • • • • 

B (Groups) 1 38.95 38.95 4. 55 0.04 

Error B 27 231.23 8.5 6 • • • • 

Within Subjects 174 • • . . • • • • 

A (Treatment) 6 34.82 5.80 4.92 

1—1 
O
 \/ 

A3 (Interaction) 6 20.80 3-^7 2.94 <. 01 

Error W 162 
i 

191.08 1.17 . . | • • 

Interaction was found between the two groups and the 

time of testing on the combined score of items four, five, 

and six dealing with sleep. Due to the significant inter-

action, an analysis of variance for repeated measures was 

completed to test the simple effects within each of the 

groups. 

Table VII presents the analysis of variance for re-

peated measures related to the combined scores of items 

four, five, and six concerning sleep on the Conners Parent 

Questionnaire for the experimental group. 
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TABLE VII 

ANALYSIS OF VARIANCE FOR REPEATED MEASURES OF 
ITEMS FOUR, FIVE, AND SIX CONCERNING 

SLEEP DISTURBANCE ON THE CONNERS 
PARENT QUESTIONNAIRE FOR THE 

EXPERIMENTAL GROUP 

Source of 
Variance 

df 
Sum of 
Squares 

Mean 
Squares 

F Value 

A Treatments 6 ] 61.34 10.22 • • 

j 8.67* 
Error W 162 191.08 1.18 # • 

"""Significant, at the .02 level. 

The analysis of variance of the data from the experi-

mental group reflects an F value significant at the .02 

level and, therefore, hypothesis 2 (a) was rejected. 

Table VIII presents the analysis of variance for repeated 

measures related to the combined score of items four, five, 

and six concerning sleep on the Conners Parent Questionnaire 

for the comparison group. 

TABLE VIII 

ANALYSIS OF VARIANCE FOR REPEATED MEASURES OF 
ITEMS FOUR, FIVE, AND SIX CONCERNING SLEEP 

DISTURBANCE ON THE CONNERS PARENT 
QUESTIONNAIRE FOR THE COMPARISON 

GROUP 

Source of 
Variance 

df 
Sum of 
Squares 

Mean 
Squares 

F Value 

A Treatments 6 4.14 0.69 • • 

0.58 
Error ¥ 162 191.08 1.18 • • 
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The analysis of variance of the data from the compari-

son group reflects an F value which is not significant at 

the .02 level and, therefore, hypothesis 2 (b) was retained. 

Hypothesis 3 predicted that there would be no signifi-

cant difference in the mean' scores of item seventeen of the 

Conners Parent Questionnaire pertaining to enuresis over the 

seven test administrations for (a) the experimental group 

and (b) the comparison group. 

Table IX reflects the means and standard deviations 

for the item dealing with enuresis on the Conners Parent 

Questionnaire for the experimental and the comparison 

groups. 

TABLE IX 

MEANS AND STANDARD DEVIATIONS FOR ENURESIS 
ON THE CONNERS PARENT QUESTIONNAIRE 

Experimental Comparison 
Group Group 
N = 17 N = 12 

Test 1 
Mean 0.94 0.08 
Standard Deviation 1.39 0,29 

Test 2 
Mean 0.82 0.08 
Standard Deviation 1.33 0.29 

Test 3 
Mean 0.53 0.0 
Standard Deviation 1.07 0.0 

Test 4 
Mean 0.59 0.0 
Standard Deviation 1.17 0.0 



TABLE IX--Continued 

7 3 

Experime ntal 
GrouD 
N = 17 

Comparison 
Group 
N - 12 

Test 
Mean 
Standard Deviation 

Test 6 
Mean 
Standard Deviation 

Test 1 
Mean 
Standard Deviation 

0.^7 
0.9^ 

0 . 5 9 

1.06 

0 . 7 1 

1.16 

0.0 
0.0 

0.0 
0.0 

0 . 1 7 

0 . 3 9 

The results of the split plot are found in Table X. 

TABLE X 

ANALYSIS OF VARIANCE FOE REPEATED MEASURES (SPLIT 
PLOT) OF ITEM SEVENTEEN PERTAINING TO ENURESIS 

ON THE CONNERS PARENT QUESTIONNAIRE 
FOR THE COMBINED EXPERIMENTAL AND 

COMPARISON GROUPS 

Source df 
Sum of 
Squares 

[ Mean ! 
1 Squares j F j p 

Between Subject 2 8 • • 

)' 1 
! i 
j . . . j • 9 • • 

B (Groups) 1 0 . 6 7 | 0 . 6 7 0 . 0 5 0 . 8 2 

Error B 2 7 3 4 2 . 7 9 | 1 2 . 7 0 | • • • • 

Within Subjects 1 7 ^ • • 

* 1 
• m • • 

A (Treatments) 6 3 8 . 2 7 j 6 . 3 8 j 5.97 i < . 0 1 

AB (Interaction) 6 3 - 3 9 0 . 5 7 | 0.53 
| 
! 0 . 7 9 

Error W 162 | 
\ 

1 7 3 . 0 1 

O
-

0 
• 

1 
1 • • # # 

-i-

The F for interaction between the two groups on the 

score of item seventeen dealing with enuresis was not 
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s i g n i f i c a n t . However, the F f o r t r e a t m e n t s was s i g n i f i c a n t 

a t the .02 l e v e l , showing t h a t a d i f f e r e n c e e x i s t s a c r o s s 

t e s t i n g p e r i o d s . T h e r e f o r e , h y p o t h e s e s 3 (a) and (b) were 

re j e c t e d . 

Hypo thes i s k s t a t e d t h a t t h e r e would be no s i g n i f i c a n t 

d i f f e r e n c e in the mean s c o r e s of i t em f i f t y - f i v e of t h e 

Conners P a r e n t Q u e s t i o n n a i r e p e r t a i n i n g t o temper over the 

seven t e s t a d m i n i s t r a t i o n s f o r (a) t he e x p e r i m e n t a l group 

and (fc) the comparison group. 

Table XI shows the means and s t a n d a r d d e v i a t i o n s f o r 

the i tem r e l a t e d t o temper on the Conners P a r e n t Que s t i on-

n a i r e f o r the e x p e r i m e n t a l and the comparison g r o u p s . 

TABLE XI 

MEANS AND STANDARD DEVIATIONS FOR TEMPER ON 
THE CONNERS PARENT QUESTIONNAIRE 

Expe r imen ta l Comparison 
Group Group 
N = 17 N = 12 

Tes t 1 
Mean 2 .29 1 .50 
Standard Dev ia t i on 0 ,85 1 .24 

Tes t 2 
Mean 2 .00 1 .50 
S tandard D e v i a t i o n 0 .87 1 . 2k 

Tes t 3 
Mean 1 .29 1 . 6 ? 
Standard D e v i a t i o n 0 .85 1 .23 

Tes t 4 
Mean 1 -59 1 .08 
Standard D e v i a t i o n j 1. 00 1 .08 
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Experimental Comparison 
Group Group 
N - 17 N = 1 2 

Test 5 
Mean 1 . 2 9 1 . 0 8 
Standard Deviation 0 . 9 2 1 . 0 8 

Test 6 
Mean 0 . 8 8 0 . 8 3 
Standard Deviation 0 . 7 0 0 . 9 4 

Test 7 
Mean 0 . 8 8 1 . 0 0 
Standard Deviation 0 . 8 6 1 . 0 4 

The results of the split plot are found in Table XII 

TABLE XII 

ANALYSIS OF VARIANCE FOR REPEATED MEASURES (SPLIT 
PLOT) OF ITEM FIFTY-FIVE RELATED TO TEMPER 
ON THE CONNERS PARENT QUESTIONNAIRE FOR 

THE COMBINED EXPERIMENTAL AND 
COMPARISON GROUPS 

Source df Sum of Mean T? -n Source df 
Squares Squares r r 

Between Subject 2 8 # • • • 

B (Groups 1 2 . 4 7 2 . 4 - 7 0.58 0.45 

Error B 2 7 115.68 2 . 2 8 • • • • 

Within Subjects 1 7 4 • • • » • • « • 

A (Treatments) 6 25.66 4 . 2 8 10.38 .01 

AB (Interaction) 6 6.92 1 . 1 5 2,80 0.01 

Error ¥ 162 6 6 . 7 3 0 . 4 1 • • » » 
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Interaction was found between the two groups on item 

number fifty-five related to temper. Therefore, the analy-

sis of variance for repeated measures was completed to test 

the simple effects within each of the groups. 

Table XIII presents the analysis of variance for re-

peated measures related to item fifty-five concerning temper 

on the Conners Parent Questionnaire for the experimental 

group. 

TABLE XIII 

ANALYSIS OF VARIANCE FOR REPEATED MEASURES OF ITEM 
FIFTY FIVE CONCERNING TEMPER ON THE CONNERS 

PARENT QUESTIONNAIRE FOR THE 
EXPERIMENTAL GROUP 

Source of 
Variance 

! 

df Sum of 
j Squares 

I 1 
| Mean 
1 Squares 

F Value 

A Treatments 

Error ¥ 

6 

162 

29.3^-

66.73 ! 

^.89 

I 0. in 
! 
i 

11.' 87* 
• • 

^Significant at the .02 level. 

The analysis of variance of the data from the experi-

mental group reflects an F value significant at the .02 

level. Therefore, hypothesis 4 (a) was rejected. 

Table XIV presents the analysis of variance for re-

peated measures data related to item fifty-five concerning 

temper on the Conners Parent Questionnaire for the compari-

son group. 
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TABLE XIV 

ANALYSIS OF VARIANCE FOR REPEATED MEASURES OF ITEM 
FIFTY-FIVE CONCERNING TEMPER ON THE CONNERS 

PARENT QUESTIONNAIRE FOR THE 
COMPARISON GROUP 

Source of 
Variance 

df 
Sum of 
Squares 

Mean 
Squares 

F Value 

A Treatments 6 7-07 1.18 • • 

2.86 
Error W 162 66.73 0.41 • • 

The analysis of variance of the data from the compari-

son group reflects an F value not significant at the .02 

level. Therefore, hypothesis 4 (b) was retained. 

Hypothesis 5 predicted that there would be no signifi-

cant difference in the means of the combined scores of items 

twenty-one, twenty-two, and twenty-three related to the 

physiological symptoms, headache, stomach ache, and vomiting 

over the seven test administrations for (a) the experimental 

group and (b) the comparison group. 

The means and standard deviations for the total of the 

items dealing with physiological symptoms on the Conners 

Parent Questionnaire for the experimental and the comparison 

groups are found in Table XV. 
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TABLE XV 

MEANS AND STANDARD DEVIATIONS FOR PHYSIOLOGICAL 
SYMPTOMS ON THE CONNERS PARENT QUESTIONNAIRE 

Expe rimental 
Group 
N = 1? 

Comparison 
Group 
N = 12 

Test 1 
Mean 
Standard Deviati on 

2.47 
1-97 

2.33 
1.67 

Test 2 
Mean 
Stand ard Deviati on 

1.94 
1.82 

1.75 
1.66 

Test 3 
Mean 
Standard Deviation 

1.35 
1.27 

1-75 
2 .22 

Test 4 
Mean 
Standard Deviati on 

1.12 
1.36 

1.67 
2.02 

Test 5 
Mean 
Standard Deviation 

1.35 
1.54 

1.58 
2 .02 

Test 6 
Mean 
Standard Deviation 

1.12 
1.32 

1.17 
1.95 

Test 7 
Mean 
Standard Deviation 

1.00 
1.17 j 

0.92 
1.00 

The results of the split plot are found in Table XVI. 

No significant interaction or main effects were found 

between the two groups on the combined score of items number 

twenty-one, twenty-two, and twenty-three related to physio-

logical symptoms. Therefore, hypothesis 5 (a) and (b) were 

retained. 
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TABLE XVI 

ANALYSIS OF VARIANCE FOR REPEATED MEASURES (SPLIT PLOT) 
OF ITEMS TWENTY-ONE, TWENTY-TWO, AND TWENTY-
THREE RELATED TO PHYSIOLOGICAL SYMPTOMS ON 
THE CONNERS PARENT QUESTIONNAIRE FOR THE 

COMBINED EXPERIMENTAL AND 
COMPARISON GROUPS 

Source df 
Sum of 
Squares 

Mean 
Squares F P 

Between Subject 28 • • • • • • • • 

B (Groups) 1 18.70 18.70 3.81 0.06 

Error B 27 132.65 4.91 • • • • 

Within Subjects 174 • • • • • » • • 

A (Treatments) 6 2.00 0.33 2.00 0.05 

AB (Interaction) 1 
i 

6 0.77 0.13 0.85 0.53 

Error W 5 i 
1 6 2 24.50 

i 1 
0.15 I 

,, i 
• • • • 

Hypothesis 6 stated that there would be no significant 

difference in the experimental and the comparison group 

means at the sixth testing when the initial differences had 

been controlled for on the following: (a) total score, (b) 

sleep disturbance, (c) enuresis, (d) temper, and (e) physio-

logical symptoms. 

The test for homogeneity of regression weights resulted 

in an F of 6.19, degrees of freedom 1, 25 (p = 0.03). 

Therefore, hypothesis 6 (a) was not tested because of the 

lack of homogeneity. This test for homogeneity of regression 

weights indicates that a significantly different relationship 

exists between Test 1 and Test 6 in the experimental group 



as opposed to the comparison group. Figure 1 (see Appendix) 

illustrates the regression lines for the experimental group 

and the comparison group when Test 6 is predicted from 

Test 1. Further analysis (4) indicates that when initial 

scores on the Conners Parent Questionnaire exceed 85 there 

is a statistically significant difference in the two treat-

ments at the .05 level and when initial scores exceed 100, 

there is a statistically significant difference in the two 

treatments at the .01 level with the experimental treatment 

the preferred treatment. Testing values below fifty-seven, 

which is where the lines cross, there was no point at which 

the comparison treatment was found to be significantly 

superior at the .01 level. 

Table XVII presents the analysis of covariance data for 

the experimental and comparison groups for the combined 

scores of items four, five, and six related to sleep at the 

first and the sixth testing. 

TABLE XVII 

ANALYSIS OF COVARIANCE OF THE COMBINED SCORES OF 
ITEMS FOUR, FIVE, AND SIX CONCERNING SLEEP ON 

THE CONNERS PARENT QUESTIONNAIRE FOR THE 
EXPERIMENTAL AND COMPARISON GROUPS AT 

THE FIRST AND SIXTH TESTINGS 

Source ! df 
| . Sum of 
1 Squares 

M e an j 
Squares 

F p 

Total j 27 57.76 ; • • • • • • 

Within i 26 15.72 0.60 • • • • 

Difference 1 0.04 0.04 0.0 7 0.79 



81 

The analysis of covariance reveals an F which is not 

significant. Therefore, hypothesis 6 (b) was retained. 

Table XVIII presents the analysis of covariance data 

for the experimental and comparison groups for the scores 

in item seventeen pertaining to enuresis at the first and 

sixth testing. 

TABLE XVIII 

ANALYSIS OF COVARIANCE OF THE SCORES ON ITEM 
SEVENTEEN PERTAINING TO ENURESIS ON THE 
CONNERS PARENT QUESTIONNAIRE FOR THE 
EXPERIMENTAL AND COMPARISON GROUPS 
AT THE FIRST AND SIXTH TESTINGS 

Source df 
Sum of 
Square s 

Mean 
Squares F p 

Total 27 4.82 • • • • • • 

Within 26 4.81 0.19 • • • • 

Difference 1 0.00 0.00 0.04 0.85 

The analysis of covariance yields an F which is not 

significant. Therefore, Hypothesis 6 (c) was retained. 

Table XIX presents the analysis of covariance data for 

the. experimental and comparison groups for the scores on 

items fifty-five related to temper at the first and sixth 

testings. 

TABLE XIX 

ANALYSIS OF COVARIANCE OF THE SCORES FOR ITEM FIFTY-FIVE 
RELATED TO TEMPER ON THE CONNERS PARENT QUESTIONNAIRE 

FOR THE EXPERIMENTAL AND COMPARISON GROUPS AT THE 
FIRST AND SIXTH TESTINGS 

Source df Sum of 
Squares 

Mean 
Square F p 

Total 2? 14.50 • • • • • • 

Within 26 14.21 o. 55 • • • • 

Difference 1 0.29 0.29 0.53 0.4? 
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The analysis of covariance reveals an P which is not 

significant. Hypothesis 6 (d) was, therefore, retained. 

Table XX presents the analysis of covariance data for 

the experimental group and the comparison group for the com-

bined scores of items twenty-one, twenty-two, and twenty-

three related to physiological symptoms at the first and 

sixth testings. 

TABLE XX 

ANALYSIS OF COVARIANCE OF THE TOTAL SCORES FOR ITEMS 
TWENTY-ONE, TWENTY-TWO, AND TWENTY-THREE RELATED 
TO PHYSIOLOGICAL SYMPTOMS ON THE CONNERS PARENT 

QUESTIONNAIRE FOR THE EXPERIMENTAL AND 
COMPARISON GROUPS AT THE FIRST 

AND SIXTH TESTINGS 

Source df 
Sum of 
Squares 

I 
Mean 
Square 

F P 

Total 27 60.19 • • • • • • 

Within 26 60.13 2.31 • • • • 

Difference 1 
1 

0.06 0.06 0.03 0.87 

The analysis of covariance gives an F which is not sig-

nificant. Hypothesis 6 (e) was, therefore, retained. 

Hypothesis 7 stated that there would be no significant 

difference in the experimental and the comparison group 

means at the seventh testing when the initial differences 

had been controlled for on the following: (a) total score, 

(b) sleep disturbance, (c) enuresis, (d) temper, and (e) 

physiological symptoms. 

The test of homogeneity of regression weights resulted 

in an F of 5«69» degrees of freedom 1, 25 ( p = 0.02). 
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Therefore, hypothesis 7 (a) was not tested because of lack 

of homogeneity. This test for homogeneity of regression 

weights indicates that a significantly different relation-

ship exists between Test 1 and Test 7 in the experimental 

group as opposed to the comparison group. Figure 2 (see 

Appendix) illustrates the regression lines for the experi-

mental group and the comparison group when Test 7 is pre-

dicted from Test 1. Further analysis (4) indicates that 

when initial scores on the Conners Parent Questionnaire 

exceed 95 there is a statistically significant difference 

at the .05 level, and when they exceed 110, there is a 

statistically significant difference in the two treatments 

at the .01 level with the experimental treatment, the pre-

ferred treatment. Higher test scores, indicating greater 

pathology, predict greater success or lower test scores with 

the experimental treatment. Testing values below 69, which 

is where the lines cross, there was no point at which the 

comparison treatment was found to be significantly superior 

at the .01 level. 

Table XXI shows the analysis of covariance data for 

the experimental and comparison groups on the total score 

of items four, five, and six concerning sleep on the 

Conners Parent Questionnaire at the first and seventh 

testing. 

The analysis of covariance yields an F which is not 

significant. Therefore, hypothesis 7 (b) was retained. 
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TABLE XXI 

ANALYSIS OF COVARIANCE OF THE TOTAL SCORES FOR ITEMS 
FOUR, FIVE, AND SIX CONCERNING SLEEP DISTURBANCE 

ON THE CONNERS PARENT QUESTIONNAIRE FOR THE 
EXPERIMENTAL AND COMPARISON GROUPS AT THE 

FIRST AND SEVENTH TESTINGS 

Source df 
Sum of 
Squares 

Mean 
Square F P 

Total 27 31.30 • • • • • • 

Within 26 31.06 1.19 0 • • • 

Difference 1 0.23 0.23 0.20 
— I 

0.66 

In Table XXII, the analysis of covariance data for the 

experimental and comparison groups are found on item number 

seventeen related to enuresis at the first and seventh 

testing. 

TABLE XXII 

ANALYSIS OF COVARIANCE OF THE SCORES ON ITEM SEVENTEEN 
PERTAINING TO ENURESIS ON THE CONNERS PARENT 

QUESTIONNAIRE FOR THE EXPERIMENTAL AND 
COMPARISON GROUPS AT THE FIRST AND 

SEVENTH TESTINGS 

Source df 
| Sum of 
I Squares 

Mean ! 
Square | F P 

Total 27 2.86 • • • • • • 

Within 26 2.72 0.10 • • • • 

Difference 1 0.13 0.13 1.27 0.26 

The analysis of covariance reveals an F which is not 

significant. Hypothesis 7 (c) was, therefore, retained. 

Table XXIII presents the analysis of covariance data 

for the experimental and comparison groups for the scores 



85 

on item fifty-five related to temper at the first and 

seventh testings. 

TABLE XXIII 

ANALYSIS OF COVARIANCE OF THE SCORES ON ITEM FIFTY-FIVE 
RELATED TO TEMPER ON THE CONNERS PARENT QUESTIONNAIRE 

FOR THE EXPERIMENTAL AND COMPARISON GROUPS AT 
THE FIRST AND THE SEVENTH TESTINGS 

Source df Sum of Mean 
TP "D Source df Squares Square r r 

Total 
Within 
Difference 

27 
26 
1 

20.87 
19.84 
1. 04 

• • 

0.76 
1.04 

• • 

1.36 

• • 

O!25 

An analysis of covariance reveals an F which is not 

significant. Therefore, hypothesis 7 (d) was retained. 

Table XXIV contains analysis of covariance data for the 

experimental and comparison groups for the total scores on 

items twenty-one, twenty-two, and twenty-three related to 

physiological symptoms at the first and seventh testings. 

TABLE XXIV 

ANALYSIS OF COVARIANCE OF THE TOTAL SCORES OF ITEMS 
TWENTY-ONE, TWENTY-TWO, AND TWENTY-THREE RELATED 
TO PHYSIOLOGICAL SYMPTOMS ON THE CONNERS PARENT 

QUESTIONNAIRE FOR THE EXPERIMENTAL AND 
COMPARISON GROUPS AT THE FIRST AND 

THE SEVENTH TESTINGS 

Source df Sum of 
Squares 

j Mean 
! Square F P 

Total 27 32.94 I # • • • • • 

Within 26 32.90 : 1.27 • • * » 

Difference 1 0.05 ! 0 .05 0.04 0.85 
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The analysis of covariance yields an F which is not 

significant. Hypothesis 7 (e) was retained. 

Discussi on 

Statistical Findings 

Hypothesis 1 predicted that there would be no signifi-

cant difference in the means of the total score of the 

Conners Parent Questionnaire over the seven test adminis-

trations for (a) the experimental group and (b) the compari-

son group. Hypothesis 1 (a) and 1 (b) were rejected. 

Significant differences were found over the seven testings 

for both groups, indicating that both treatments were effec-

tive in changing behaviors listed on the Conners Parent 

Que stionnaire. These findings are in keeping with other 

researchers who reported a wide range of symptoms when blood 

sugar was found to be out of the normal range (12) and who 

found that those symptoms disappeared with the use of diet 

and vitamins (26, 9> 23, 20). Those findings are also in 

accord with those of other researchers who found that the 

behavior of children improved when their parents attended 

parent education meetings. Taylor and Hoedt (25) reported 

that behaviors listed on the Devereaux Elementary School 

Behavior Rating Scale improved in children after their par-

ents attended ten parent education groups held at one week 

intervals. 
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Hypothesis 2 predicted that there would be no signifi-

cant difference in the means of the combined scores of 

items four, five, and six related to sleep disturbance for 

(a) the experimental group and (b) the comparison group. 

Hypothesis 2 (a) was rejected and Hypothesis 2 (b) was 

retained. Significant differences in sleep disturbance 

were found in children in the experimental group while no 

significant differences were found in children in the com-

parison group. These findings indicate that sleep patterns 

were changed by the experimental treatment. McGeer (17) 

reported that disturbed sleep patterns were found in ani-

mals with low serotonin, and his findings implied that 

elevation of the serotonin level would improve sleep pat-

terns. The findings of this study appear to support that 

implication. 

Hypothesis 3 stated that there would be no significant 

difference in the means of item seventeen pertaining to 

enuresis for (a) the experimental group and (b) the compari-

son group. Hypotheses 3 (a) and 3 (b) were rejected. Both 

groups tested together showed significant improvement in 

enuretic behavior. Crook (10) and Breneman (6) found that 

withdrawal of allergic foods caused a reduction or cessation 

of enuresis in children. Findings for the experimental 

group support that finding. Changes in both groups were due 

to the fact that all children were put together in one group. 

Examination of the means for the comparison group shows that 
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there was very little bed wetting and that what there was 

actually increased over the twelve week treatment period. 

Hypothesis ^ predicted no significant improvement in 

temper outbursts for (a) the experimental group and (b) 

the comparison group. Hypothesis 4 (a) was rejected and 

hypothesis ^ (b) was retained. Significant decrease in the 

frequency of temper outbursts was found in the experimental 

group and no significant change was found in the comparison 

group. Wunderlich (26) found that when a balance of minerals 

was obtained there was an improvement in children's behavior. 

He stated that optimal metabolism is associated with better 

adaptation to stressful conditions. Randolph (2̂ -) stated 

that irritability was due to allergy, therefore, treatment 

of the allergic condition would cause improvement of angry 

behavior. The findings of this study are in agreement with 

those of Wunderlich and Randolph. These findings do not 

support those of Taylor and Hoedt (25) who found that par-

ent education used singly decreased children's temper 

outbursts. 

Hypothesis 5 stated that there would be no improvement 

in physiological symptoms for (a) the experimental group 

and (b) the comparison group. Hypotheses 5 (a) and 5 (b) 

were retained. There were no significant changes in 

physiological symptoms found in either group. There were, 

however, changes significant at the .05 level over the 
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seven administrations of the Conners Parent Questionnaire 

for both groups. There is no clear relationship between 

the findings of this study and those of H offer (1^) who 

found an improvement in physiological symptoms with the 

use of diet and vitamins, and Wunderlich (27) who has 

noted improvement of physiological symptoms with the use 

of diet, vitamins, hydrochloric acid, minerals, and micro 

endocrine doses of whole pituitary. 

Hypothesis 6 stated that there would be no significant 

difference in the experimental and comparison group means 

at the sixth testing when the initial differences were con-

trolled for on the following variables: (a) total score, 

(b) sleep disturbance, (c) enuresis, (d) temper, and (e) 

physiological symptoms. Due to lack of homogeneity of re-

gression, hypothesis 6 (a) was not tested. There were 

significant differences between the experimental and compari-

son groups on total score. According to the regression lines 

in Figure 1, a greater improvement can be expected in a 

subject whose initial score on the Conners Parent Question-

naire is greater than 100 if he is given the experimental 

treatment. Since each subject tested in this study had ab-

normal carbohydrate metabolism, it is not surprising that 

the experimental treatment was effective in reducing the 

symptoms as the experimental treatment was designed to 
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improve metabolism. These findings are in agreement with 

the findings of Wunderlich (26), Powers (23), and Pfeiffer 

(20). Hypotheses 6 (b), 6 (c), 6 (d), and 6 (e) were re-

tained. There were no significant differences found between 

the experimental and comparison group means at the first and 

sixth testing on sleep disturbance, enuresis, temper, and 

physiological symptoms. 

Hypothesis 7 stated that there would be no significant 

difference in the experimental and comparison group means at 

the seventh testing when the initial differences were con-

trolled on the following variables: (a) total score, (b) 

sleep disturbance, (c) enuresis, (d) temper, and (e) physio-

logical symptoms. Due to lack of homogeneity of regression, 

hypothesis 7 (a) was not tested. There were significant dif-

ferences between the experimental and the comparison groups 

on the total score. According to the regression lines in 

Figure 2, a greater improvement can be expected in a subject 

whose initial score on the Conners Parent Questionnaire is 

greater than 110. Hypotheses 7 (b), 7 (c), 7 (d), and 

7 (e) were retained. There were no significant differences 

found between the experimental and comparison group means 

at the first and seventh testing on sleep disturbance, 

enuresis, temper, or physiological symptoms. One reason 

for this appears to be that parents very carefully con-

trolled the diet of the child during the first part of the 
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study. As the weeks went by, some of the parents reportedly 

became lax in the control they exerted over the child's 

diet. 

The data collected in this study support the contention 

that Dhysiological and behavioral symptoms can be improved 

in hyperkinetic children by utilizing medical testing com-

bined with physiological parent education groups which 

emphasize special diets, avoidance of allergic foods, and 

the use of enzymes, supplemental vitamins, and minerals. 

The data also support improvement in hyperkinetic behavior 

as a result of parenting skills education groups used singly. 

Medical Test Findings 

The demographic and statistical data of this study show 

that the subjects in the experimental group ranged in age 

from five to seventeen and had from eleven to twenty-nine 

symptoms listed on the Conners Parent Questionnaire. The 

subjects in the comparison group ranged in age from six to 

sixteen and had from eleven to twenty-five symptoms listed 

on the Conners Parent Questionnaire (see Appendix). Both 

treatments resulted in a reduction of all symptoms except 

enuresis for children in the experimental and control groups. 

The medical test data, however, also yield additional 

information which warrants consideration in discussion of 

hyperkinetic children. Biochemical abnormalities were found 

in children in both groups (see Appendix). 
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The curves from the six hour glucose tolerance test 

(see Appendix) ranged from flat and hypoglycemic curves to 

chemical diabetic and diabetic curves. Some curves were 

bimodal. Steep drops in blood sugar, as exhibited by glu-

cose tolerance curves, were seen in conjunction with the 

reported symptoms of headache, drowsiness, sleep, loss of 

color vision, blurred vision, and temper tantrums. 

Many food allergies were found in these children. 

According to information obtained from the laboratory, one 

might expect to find at least five food allergies in the 

normal person. These children had between eight and thirty-

four, according to the cyto-toxic food test. To determine 

the allergic food, the lab technician observed the child's 

blood placed on a pre-prepared slide containing a food sample. 

If a food killed all of the white cells in the blood, then 

that food was called an "allergic food" and it was elimin-

ated from the diet. Sixty foods were tested in this manner. 

Out of twenty-nine children, one was found to have low 

thyroid. He was given thyroid supplements by his physician. 

Four abnormally high ACTH values were found. The head 

of the Endocrinology Department at a large teaching hospital 

did not feel that the values were high enough to indicate 

the presence of a tumor, so the children were not treated 

for this abnormality. 
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The secretion of growth hormone was abnormally high in 

two children. Two endocrinologists who were consulted did 

not know the meaning of this abnormality. Both endocrinol-

ogists felt that sixteen growth hormone readings of < 1 

indicated an abnormally large part in a sample of twenty-

nine children. Pfeiffer (20) relates a study where dwarfs 

who were given 100 mg. of zinc sulphate supplements and a 

balanced diet grew 10.5 centimeters in height. It is pos-

sible, then, that the presence of zinc is necessary for the 

release of growth hormone. As already stated, eating sugar 

and raising the sugar level in the blood causes a cessation 

of the secretion of growth hormone (11). According to the 

parents, all of the children tested ate and enjoyed sugared 

foods and drinks. Bivens, Lebovitz, and Feldman found that 

the administration of Cyproheptadine, a serotonin antagonist, 

resulted in a 59 per cent reduction (p < 0.01) in plasma 

growth hormone. Their study lends support to the contention 

that serotonin is one of the factors that causes growth 

hormone secretion (2). Since hyperkinetic children have 

been found to be low in serotonin (8) perhaps this explains 

the large incidence of low growth hormone. A reduction in 

growth hormone would cause an increased allergic reaction 

to foods because of the reduction in enzymes which break up 

food (13). As has been stated before, the serotonin level 

can be raised with B^ or foods containing B^, perhaps in-

creasing the levels of growth hormone. 
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Fourteen children had abnormal calcium levels, nine 

were high, and five were low. The calcium phosphorus ratio 

has long been emphasized as being necessary for healthy tis-

sue. Adequate calcium levels are essential for healthy 

blood and bones, calcium eases insomnia, and it helps to 

regulate the heartbeat. It plays a part in muscle growth, 

muscle contraction, and the transmission of nerve impulses. 

Calcium aids in the body's utilization of iron and helps to 

activate enzymes (catalysts important for metabolism). The 

effectiveness of calcium is diminished by lack of hydro-

chloric acid, magnesium, and vitamin D. The eating of fat 

or chocolate as well as the lack of exercise and excessive 

stress all interfere with the absorption of calcium (18). 

Pfeiffer has stated that hypoglycemics on a high protein 

diet experience urinary calcium loss because of the acid 

ash of the protein and they need to take dolomitic calcium 

tablets twice a day. High calcium has been found in pa-

tients with psychiatric depression and the depression lifts 

as the blood serum calcium is lowered. In addition, he 

states that patients whose depression is lifted by lithium 

therapy show a decrease of calcium and magnesium in the 

blood serum and an increase in urinary excretion of these 

two elements (20). 

Out of the twenty-nine children tested, twenty-one of 

them were low in magnesium and two were high, leaving only 

five children with magnesium levels in the average range. 
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Magnesium activates enzymes necessary for the metabolism 

of carbohydrates and amino acids. It plays a role in neuro-

muscular contractions and helps to regulate the acid-alkaline 

balance in the body. Magnesium promotes the absorption of 

calcium, phosphorus, sodium, and potassium. It helps to 

utilize B complex and vitamins C and E in the body. Suf-

ficient amounts of magnesium are required in the conversion 

of blood sugar into energy. Magnesium is also associated 

with the regulation of body temperature. Many hyperkinetic 

children sweat profusely, especially during sleep. Perhaps 

low levels of magnesium are related to this symptom. Mag-

nesium deficiency can occur in patients with diabetes, 

alcoholism, kidney malfunction, or those on a high carbo-

hydrate diet. Symptoms of magnesium deficiency may include 

nervousness, muscle twitch, tremors, tantrums, confusion, 

and disorientation. The way to eliminate magnesium defi-

ciency is to take dietary supplements and to eliminate milk 

from the diet, as synthetic vitamin D found in milk binds 

with magnesium carrying it out of the body (18) . 

Two children were found to be low in sodium and one 

was found to be high in sodium. Excess sodium can cause 

potassium to be lost in the urine, abnormal fluid reten-

tion, and high blood pressure. It can be corrected by 

eliminating table salt. Deficiencies of sodium can cause 

intestinal gas, weight loss, vomiting, and muscle shrink-

age. The conversion of carbohydrates into fat in the 



digestive process is impaired when sodium is absent. Sodium 

may "be beneficial in eliminating leg cramps , adrenal ex-

haustion, and diarrhea (18) which are symptoms found in 

some hyperkinetic children. 

Eight children were found to be low in potassium. 

Potassium deficiency can result from an excessive intake of 

salt and refined sugar or from an inadequate intake of fruit 

and vegetables. A potassium deficiency can cause nervous 

disorders, insomnia, constipation, slow heart beat, impaired 

glucose metabolism, weakness, and impairment of neuromuscu-

lar function. Diabetics are often found to be deficient in 

potassium. Potassium can be beneficial in the treatment of 

diabetes, mononucleosis, diarrhea, insomnia, headache, con-

stipation, impaired muscle activity, and allergies (18). 

These are conditions experienced by many hyperkinetic 

children . 

Eleven children had high copper stores in the hair. 

According to Pfeiffer (20), high copper is found in people 

who experience severe anemia, heart attack, depression, 

mental illness, and death. Since copper is a stimulant to 

the brain, Pfeiffer feels that it may be a factor related 

to hyperactivity and autism. Pfeiffer has postulated that 

high copper and iron and/or zinc and manganese deficiency 

are primary factors in one type of schizophrenia, histapenia 

(low histamine). He has stated that histapenic children 

are hyperactive. In rat studies where brain copper was 
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increased by 36 per cent in a six week period the activity 

of a zinc containing enzyme, lactic acid dehydrogenase 

was decreased. During this period the turnover of serotonin 

was reduced. Therefore, the low levels of zinc and sero-

tonin found in some hyperactive children may be partially 

caused by high levels of copper. Surplus copper can be in-

gested in vitamin pills containing copper and in water 

flowing through copper pipes. Zinc plus manganese in dietary 

doses is effective in increasing copper elimination and re-

ducing copper to normal levels. 

Twenty-eight children were found to have low zinc. Zinc 

is an essential trace mineral having many functions in the 

body. Zinc is necessary for the absorption and action of 

vitamins, especially the B complex. It is a constituent of 

twenty-five enzymes involved in digestion and metabolism. 

Zinc is a component of insulin. It is essential for general 

growth and proper development of the reproductive organs. 

Zinc is stored in parts of the eyes, prostate gland and 

spermatozoa, skin, hair, fingernails and toenails, and it 

is present in the white blood cells. Zinc deficiency is 

associated with fatigue, susceptibility to infection, de-

creased alertness, loss of taste, poor appetite, loss of 

vision (20), suboptimal growth, and diabetes (18). Low 

levels of zinc in the soil, food processing, careless 

cooking, and the consumption of junk foods contribute to 

a suboptimal level of zinc in man (20). Some researchers 



believe that the ingestion of granulated cane sugar inter-

feres with the absorption of zinc in the body (?, 21). 

Eight children had low phosphorus and one had high 

phosphorus. Phosphorus is a very important mineral as it 

is present in every cell in the body, and a proper balance 

of calcium and phosphorus is needed for these minerals to 

be effectively used in the body. Phosphorus plays a part 

in almost every chemical reaction in the body. It is im-

portant to the utilization of carbohydrates, fats, and 

protein for growth, maintenance, and repair of cells and 

also for the production of energy. Phosphorus is necessary 

for proper skeletal growth, tooth development, kidney func-

tioning, and transference of nerve impulses. A deficiency 

of phosphorus can cause lack of appetite, weight loss, or 

weight gain. Tooth and gum disorders, irregular breathing, 

mental and physical fatigue, and nervous disorders may arise 

as a result of a lack of phosphorus. Hyperkinetic children 

experience some of these symptoms. The hyperkinetic child 

often has disturbed carbohydrate metabolism. He eats white 

sugar with regularity and this substance impairs metabolism 

further as well as disturbing the calcium-phosphorus bal-

ance. Some children eat diets high in fat and this increases 

absorption of phosphorus while decreasing the absorption of 

calcium, thereby upsetting the calcium-phosphorus balance 

(18) . 



Six of the children tested were low in iron and nine-

teen were high in iron. Iron is a mineral concentrate 

found in the blood and in every cell. The major function 

of iron is to combine with protein and copper in making 

hemoglobin, the coloring matter of red blood cells. Hemo-

globin transports oxygen in the blood to the tissues. Thus, 

iron builds up blood and increases resistance to stress and 

disease. Iron is present in enzymes which promote protein 

metabolism, and it works with other nutrients to improve 

respiratory action. Ascorbic acid enhances absorption of 

iron and vitamin E aids in assimilation of iron. Excess 

phosphorus, lack of hydrochloric acid, and high intake of 

cellulose, coffee, and tea interfere with the absorption of 

iron. Lack of iron reduces the oxygen carrying capacity of 

the blood, resulting in pale skin, abnormal fatigue, consti-

pation, and difficult breathing. Excessive deposits of iron 

in the liver and spleen in certain individuals may result 

from conditions such as cirrhosis of the liver, diabetes, 

or pancreas insufficiency (18). Excessive iron can accumu-

late by drinking from iron vessels or taking vitamins 

containing iron. High levels of iron can result in headache, 

shortness of breath, fatigue, dizziness, loss of weight, 

arthritis, and damage to the liver, pancreas, lungs, and 

heart. High levels of iron can be fatal (20). 

Four children had abnormal levels of manganese, one 

was low and three were high. Manganese plays a role in 
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activating numerous enzymes. Manganese aids in the utiliza-

tion of choline and it activates enzymes that are necessary 

for utilization of biotin, thiamine , and ascorbic acid. 

Manganese is necessary for normal skeletal development, it 

helps maintain sex hormone production, it is important for 

the formation of blood, and it helps nourish the nerves and 

brain. A deficiency of manganese can affect glucose toler-

ance, resulting in the inability to remove excess sugar 

from the blood by oxidation and storage. In children9 de— 

ficiencies may lead to paralysis, convulsion, blindness, and 

deafness. In adults, dizziness, ear noises, and loss of 

hearing may occur. Excessive levels of manganese result in 

reduced utilization of iron. High tissue manganese causes 

weakness, psychological changes, and motor impairment. It 

is toxic at certain levels. Manganese has been beneficial 

in the treatment of diabetes, weakness, multiple sclerosis, 

allergies, and asthma (18). 

Ten children were found to be low in chromium and three 

were found to be high. Chromium stimulates the activity of 

enzymes involved in the metabolism of glucose for energy 

and the synthesis of cholesterol and fatty acids. Chromium 

transports protein in the blood and increases the effective-

ness of insulin, facilitating the transport of glucose into 

the cell. It may also be involved in the synthesis of 

protein through its binding action with RNA molecules. A 

deficiency of chromium may be a factor that will upset the 
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function of insulin resulting in depressed growth and severe 

glucose intolerance in diabetics. Chromium has been found 

to be beneficial in the treatment of diabetes. 

Twenty-five lithium levels were found to be at C. 01 

which is at the bottom of the normal range. The laboratory 

could not measure levels any smaller than this, so it is not 

known what the levels are, except that they are low. Twenty-

two parents or grand parents of children in the experimental 

group suffered from alcoholism, depression, and schizo-

phrenia, disorders which have been effectively treated 

with lithium. Projecting into the future, these children 

may develop such disorders if chemical balancing is not 

achieved before they become adults. Lithium has been used 

to reduce symptoms in schizophrenics (l), to eliminate 

aggressive behavior (15)> t o improve symptoms such as 

overactivity, lack of concentration, difficulty reading, 

tantrums, and bed wetting in a hyperactive child (5). Some 

manic depressive patients have an inherited disorder of 

lithium transport in erythrocytes which causes their low 

lithium (19). The effects produced by the administration 

of lithium chloride are the increase of brain glucose, 

brain lactate, and brain glycogen in rats (22), the in-

crease in serum calcium and magnesium followed by lifting 

of depression and urinary excretion of these two elements 

(20). Also reported was the increase in hemoglobin, plate-

let count, and white cell count in humans (3) and the 
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increase in tryptophan uptake in striate synaptosomes as 

well as increased conversion of tryptophan to serotonin in 

rats (16). Since hyperactive children have been found to 

be low in serotonin (8), it appears that the serotonin 

level and the growth hormone level could both be elevated 

by administering adequate amounts of lithium. This would 

increase the amount of enzymes (13) a s well as white cells 

(3), thereby reducing the allergic reaction to food. 

Five children showed high cadmium levels. Cadmium is 

a toxic trace mineral with no biological function in humans. 

Forty per cent more cadmium is found in the urine of hyper-

tensive patients than in the urine of normotensive persons 

(18). It is stored in the body in place of zinc when the 

proportion between the two is unfavorably out of balance. 

Zinc is a natural antagonist to cadmium, and its toxic 

effects can be kept under control in the body by the pres-

ence of zinc. Since most of the children were low in zinc, 

dietary supplements should reduce the cadmium levels. Cad-

mium is found in refined flour, rice, and sugar as well as 

coffee and tea. Therefore, reduced intake of these foods 

should also contribute to reduced cadmium levels (18). 

Lead levels in the hyperactive children studied were 

found to be abnormally low in three children and high in 

nine children. High lead is known to be associated with 

hyperactivity and mental retardation (20). Sources of lead 

include dirt, paint, paper, soft water flowing through lead 
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pipes, cigarette smoking, seams of fruit juice cans, pork, 

beef, and turkey liver as well as exhaust from automobiles. 

Other methods of taking in excessive lead include living 

alongside a heavily traveled road, living downwind from a 

zinc smelter, eating plants grown by the side of the road 

or eating animals that feed alongside of the road. The way 

to reduce lead is to remove it from the immediate environ-

ment, to take a chelating agent such as penicillamine, and 

to eat a diet high in calcium as calcium protects body 

tissues from lead contamination (20). 

What we have learned from these tests is that there 

are many biochemical imbalances found in hyperactive chil-

dren. These imbalances may be caused by heredity, a 

polluted environment, and food and water that is deficient 

in necessary minerals thereby causing a deficiency of 

enzymes and inability to break up food. Important also are 

ineffective habits which include lack of sunlight and exer-

cise, the use of drugs, the habitual eating of refined flour, 

rice, and sugar, fatty foods, chocolate, coffee, tea, and 

milk containing synthetic vitamin D, and the preference for 

canned and frozen foods over fresh ones. The cure for some 

hyperactive children appears to be identifying imbalances, 

changing habits, and nutrient intake. In order to accom-

plish this, parent groups can be used to educate parents and 

to change their behavior. 
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CHAPTER V 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

Summary 

The purpose of this investigation was to determine the 

relative effectiveness of two types of treatment on the 

behavior of hyperkinetic children. All of the children in 

this study were given five medical tests before the treat-

ment program was begun. Results of the tests were given to 

parents of children in the experimental group before the 

parent group treatment began. Parents of children in the 

comparison group received the results after the study was 

completed. 

A set of transparencies, a narrative, and two manuals 

were developed by the researcher for use with the parents 

of children in the experimental group. The transparencies 

and the narrative show the physiological symptoms, the 

physiological imbalances, and the treatment currently sug-

gested in the medical literature. The manuals provide 

information relative to the function of the endocrine glands, 

the role of hormones, enzymes, vitamins, and minerals, and 

many case studies provided by various physicians. 

The parents of children in the experimental group met 

once a week for six weeks for approximately two hours. They 

observed visual materials, read assignments in the manuals, 
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and had discussions. Children in the experimental group 

avoided allergic foods, used a special diet, and took vita-

mins, minerals, and enzymes for the twelve week period of 

the study. 

The parents of children in the comparison group attended 

two hour meetings once a week for six weeks. The Systematic 

Training for Effective Parenting (STEP) program was used in 

the comparison group. The parents read assignments in the 

Parent Handbook from STEP before attending each meeting. 

During each meeting the parents participated in a counselor 

led group where methods for parenting were presented by the 

counselor and by audio tapes from the STEP kit. After new 

material was presented, parents discussed how to use the 

methods with their own children. Children in the comparison 

group received no biochemical treatment. 

The Conners Parent Questionnaire was used to gather 

data for this study. The parent who spent the most waking 

hours with the child filled out the questionnaire at the 

beginning of each of the six meetings. The questionnaire 

was completed a seventh time twelve weeks after the study 

began. 

A split plot analysis was employed to determine the 

significance of the difference between the experimental and 

comparison groups. Since interaction was found for all ex-

cept Hypothesis 3 and Hypothesis 5> the one way analysis of 

variance for repeated measures was used to test the simple 
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effects within each group. The analysis of covariance was 

used to test Hypotheses 6 and 7« The .02 level of signifi-

cance was established as the basis upon which the null 

hypotheses would be rejected. The .05 level was used in 

tests of homogeneity. 

Hypothesis 1 (a) and (b) were rejected. Hypothesis 

2 (a) was rejected while Hypothesis 2 (b) was retained. 

Both Hypothesis 3 (®) and (b) were rejected. Hypothesis 

4 (a) was rejected and Hypothesis k (b) was retained. 

Hypothesis 5 (®) and (b) were retained. Hypothesis 6 (a) 

was not testable and Hypothesis 6 (b, (c), (d), and (e) 

were retained. Hypothesis 7 (s) was not testable and 

Hypothesis 7 (b, (c), (d), and (e) were retained. 

The ages, number of symptoms, and family history of 

significant illnesses of the subjects who participated in 

the study were included. In addition, glucose tolerance 

curves, number of food allergies, hormone values, and 

mineral levels taken from the hair analyses were presented. 

Conclus ions 

As a result of this study the following conclusions 

are presented. 

1. The intake of nutrients in conjunction with parent 

education groups which teach physiological reasons for 

hyperkinesis has an effect on the behavior and physiological 

symptoms of hyperkinetic children. 
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2. The education of parents using Systematic Training 

for Effective Parenting is effective in changing the be-

havior of hyperkinetic children. 

3. Aberrant behavior in children, in some cases, may 

be due to a condition, or conditions, subject to manipulation. 

Recommend a ti ons 

In view of the results of this investigation, the 

following recommendations are made. 

1. Parents of hyperkinetic children should be included 

in parent education groups. Specifically, parents should be 

included in parent education groups which emphasize an 

understanding of the physiological correlates of hyperkinetic 

behavior and of parenting skills which can be used to more 

effectively manage children's behavior. 

2. Children with learning disabilities should be given 

a six hour glucose tolerance test and a hair mineral 

analysis to determine whether a biochemical imbalance exists 

before being placed in special education classes. 

3. A longitudinal study of hyperkinetic children with 

testing periods at the end of twelve months, eighteen months, 

and two years should be conducted using the experimental 

treatment in this study. 

4. The biochemical treatment used in this study should 

be used on institutional populations in order to obtain 

better control over nutrient intake. 
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5. The biochemical treatment used in this study should 

be replicated using adult subjects who have the same symptoms 

6. Future replications of the biochemical treatment 

should use a double blind methodology. 

7. Future studies using the biochemical treatment 

should use dependent variables other than self report. 
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LETTER TO PARENTS 

Dear Mr. & Mrs. 

am a graduate student at North Texas State University 
^ . , ~i i _ j_ "I _ _ J ^ ^ T \ ^ n f n r » A-f 

writing a dissertation to complete the degree, Doctor of 
Philosophy in Counseling and Student Services. My disserta-
tion concerns the treatment of hyperkinetic children. To 
complete this project information has been collected from 
professionals all over the country. I am going to utilize 
two groups and compare two methods of parent education which 
will help the parents to more effectively deal with their 
children. Neither of these groups will use drugs. 

Because you are parents of children in Plan A and you are 
interested in the most effective management of your chil-
dren, you can be of great help. The data " collected from 
this study will provide information for school systems, 
parents, and physicians who deal with this disorder. 

Parents will be required to attend six one and one half 
hour meetings as well as to pay a fee for materials. 

The bottom portion of this communication should be returned 
to Shirley Ward, 3206 Drexel Drive, Dallas, Texas 76205 imme-
diately. If your child is chosen to participate in the 
study you will be informed by telephone and you will then be 
asked to mail in the remainder of the information. 

Sincerely yours, 

Shirley Ward 

I am interested in participating in this study, 
and I am able to pay costs not exceeding $20.00. 

name of child mother 

age of child father" 

sex of child 

home address zip 

home phone office phone 
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EXPERIMENTAL GROUP 

Congratulations: 

Your child has been selected by a random procedure to take 
part in the study, "A Biochemical and Parent Education 
Approach to Treating the Hyperkinetic Child." The testing 
of the children will begin in July. Please take your child 
to Southwest Medical Laboratory promptly at 8:15 AM on 

(see attached map). Make sure that the child 
has had nothing to eat or drink except water after 9:00 PM 
the previous evening. On the five days preceding the test 
allow the child to have candy, ice cream, desserts and cold 
drinks. Do not give him antihistamines the day before the 
tests or vitamins the week before. Please clip enough hair 
from your child to fill the palm of your hand. The hair 
should be taken from the back of the neck no further than 
one half inch from the scalp. In the case of long hair, cut 
several pieces at different spots sending the portion that 
is from one half inch to two and a half inches from the scalp. 
Put this in an envelope with your name, address, and tele-
phone number on the left side, the child's name on the right 
side, and take it to the laboratory when you go. 

You will be notified when the results of the tests have been 
received so that you can meet with Dr. Jim Stinnett (see 
attached map). His office is located at 530 Clara Barton, 
Suite 244. His telephone number is 2715313. You will^be 
expected to pay him !$20.00 cash at the time of the visit as 
this is not included in our budget. 

Parent education groups will be held at the Richardson School 
Administration Building. They will be held from 6:30 to 
7:30 PM on Thursday evenings for six weeks. They will begin 
on Thursday, July 20th. In this group you will learn about 
the physiological differences in hyperkinetic children. Your 
child will be on a diet and he will be taking vitamins and 
enzymes for 12 weeks. You will rate his behavior at the end 
of the 1st, 2nd, 3^d, 4th, 5th, 6th, and 12th weeks. 

I cannot stress how great the need is for the data which will 
be gathered in this study. Thank you for your participation 
and interest in this project. 

Sincerely, 

Shirley Ward 
3206 Drexel Drive 
Dallas, Texas 76205 
528-4893 or 363-5335 (leave message) 
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COMPARISON GROUP 

Congratulations: 

Your child has been selected by a random procedure to take 
-part in the study, "A Biochemical and Parent Education 
Approach to Treating the Hyperkinetic Child." The testing 
of the children will begin in July. Please take your child 
to the Southwest Medical Laboratory promptly at o:15 AM o n 

(see attached map). Make sure that^the child 
has~had nothing to eat or drink except water after 9:00 PM 
the previous evening. On the five days preceding the test 
allow the child to have candy, ice cream, desserts and °°ld 

drinks. Do not give him antihistamines the day before the 
tests or vitamins the week before. Please clip enough hair 
from, your child to fill the palm of your hand. The hair 
should be taken from the back of the neck, no farther than 
one half inch from the scalp. In the case of long hair, cut 
several pieces at different spots sending the portion that 
is from one half inch to two and a half inches from the scalp. 
Put this in an envelope with your name, address, and tele-
phone number on the left side, the child's name on the right 
side, and take it to the laboratory when you go. 

A parent education group will meet at the Richardson School 
Administration Building beginning Thursday, July 20th. The 
group will meet from ?:30-9:00 PM on Thursday evenings for 
twelve weeks. The first six weeks will teach you to modify 
your child's behavior from the outside. The second six 
weeks will teach you to modify your child's behavior from 
the inside. Attendance at the meetings is required of both 
parents . 

In five weeks you will be notified so that you can meet with 
Dr. Jim Stinnett (see attached map). His office is located 
at 530 Clara Barton, Suite 2^4. His telephone number is 
271-5313. He will explain the results of the medical tests 
to you. You will be expected to pay him $20.00^cash at the 
time of the visit, as this fee is not included in our 
budge t. 

I cannot stress how great the need is for the data which will 
be gathered in this study. Thank you for your participation 
and interest in this project. 

Sincerely, 

Shirley Ward 
3206 Drexel Drive 
Dallas, Texas 75205 
528-4893 or 363-5335 (leave message) 
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DIET FOR ABNORMAL GLUCOSE TOLERANCE 

FOODS TO USE FOODS TO AVOID 

MEAT Chicken and turkey (white 
meat preferred; do not eat 
skin) 
Veal, lean beef, lean pork 
(trim all visible fat be-
fore cooking; remove any 
rendered fat after cooking) 

Duck, goose, ground 
turkey 
Lamb, mutton, ham 
Organ meats-liver, 
kidney, heart, 
swee threads 
Marbled and fatty 
meats-spareribs, 
frankfurters, sau-
sages, bacon, 
luncheon meats, 
fatty hamburgers. 

FISH 
SHELLFISH 

Leaner varieties of fish 
(whitefish, halibut, etc.) 
Total meat and/or fish 
intake to be limited to 
3 oz. per day 

All shellfish 

EGGS Whites only No egg yolks 

VEGETABLES All vegetables (except 
olives and avocados) 

Olives; avocados 

DRIED 
LEGUMES 

Dried peas and beans of 
all kinds 

Limit soybeans to 
not more than 
twice/week 

NUTS & 
SEEDS 

None All 

FRUIT Fresh fruit (maximum 3-^ 
pieces per day) 
Canned fruit in water 
pack (maximum 4 oz. per 
day) 

Canned fruit packed 
in syrup 

FRUIT 
JUICES 

Limit fruit juices to 
4 oz. per day 

Fruit juices with 
added sugar 

SWEETENERS 
FATS & OILS 

None 

(1 tsp. margarine per day) 

Sugar, honey, 
molasses 
Butter, margarine, 
all cooking oils, 
lard, meat fat 
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FOODS TO USE FOODS TO AVOID 

MILK 
PRODUCTS 

Non-fat (skim) milk 

Cheese made from non-fat 
(skim) milk as hoop 
che ese, 
"baker' s 

or farmer's or 
che ese 

BREAD Breads or crackers made 
CRACKERS without oil or shortening, 
& BAKERY sugar or sweeteners, as 
FOODS sour dough bread, Scandi-

vanian type crackers 

Whole or low-fat 
milk (including 
powdered and 
canned forms) 
Creams and non-
dairy cream sub-
stitutes 
Chocolate milk 

Yogurt made from 
whole or low-fat 
milk 
All cheese (except 
100% non-fat cheese) 

Any baked goods with 
shortening, oil, 
sugar or sweeteners 
as cakes, pies, 
crackers, donuts, 
sweet rolls, com-
mercial mixes with 
dried eggs and 
whole milk 

CEREALS 

RICE 
GRAINS 

PASTA 

Cold cereals without short-
ening or sugar as shredded 
wheat, grapenuts; hot cer-
eals without shortening or 
sugar, as oatmeal 

Brown rice preferred 
Any whole grain 

Spaghetti, macaroni, 
noodles (preferably 
whole wheat) 

DESSERTS Acceptable fruit and 
bakery goods (see above 
headings) 

All grains should 
be whole natural 
and unbleached 

Non-whole grain pro-
ducts are only sug-
gested for occas-
ional use if whole 
grain products are 
not obtainable, as 
in restaurants 

Egg noodles or 
spinach noodles (if 
made with egg) 

Ice cream, sherbet, 
puddings, canned 
fruit in syrup, 
gelatin desserts 
with sugar, baked 
goods with sugar 
& fats 
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FOODS TO USE FOODS TO AVOID 

SNACKS Candy, fried foods 
as potato chips 

BEVERAGES Herb teas, decaffeinated 
coffee, non-fat milk 

S of t, ha rd an d 
caffeine drinks 

CONDIMENTS Spices of all kinds Do not add salt to 
cooking pot or 
serving dish 

(plus 12 grams dietary fiber per day) 

% of Calories 

Protein 12% 
Fat 10$ 
Carbohydrates 
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DIET FOR NORMAL GLUCOSE TOLERANCE 

Foods to Eat L ibera l ly 

Eggs. Eat at least one egg each day; eat two i f you enjoy them. 
The eggs w i l l furnish more nutr ients per calor ie than any other simple 
food except mi lk . 

Cheese. Use cheese f ree ly in your d ie t fo r snacks or as a meat 
or milk subst i tu te. Eat both hard cheese and cottage cheese in i t s 
natural s tate. In other words, eat whole, unprocessed cheese in 
preference to the types that you scoop out of j a r s , squeeze out of 
tubes, or spray out of cans. The l a t t e r are actual ly mixture of 
cheese and other less nourishing foods and are chemically contami-
nated besides. 

Mi lk. Milk can be consumed with meals or as a snack. Skimmed 
or low-fat mi lk , whether fresh or powdered, is preferable to whole 
milk i f overweight is a problem. Generally, two glasses a day are 
su f f i c i en t . Fermented or cultured milk products such as yogurt and 
buttermilk have several advantages over sweet mi lk . The cultured 
product aids in the digestion and absorption of essential nut r ients , 
by counteracting the discomfort suffered by those older people who 
lack the enzyme lactase and therefore cannot digest sweet mi lk. In 
addi t ion, the microorganisms that ferment milk in to buttermilk and 
yogurt continue the i r ac t i v i t y in the in tes t ina l t r ac t and actual ly 
contr ibute to the body's manufacture of essential vitamins. 

Meat, Seafood, and Poultry. These foods should be eaten at 
least once each day; twice i f you do not eat eggs. Give preference 
to the lean var ie t ies of meat. Liver and other organ meats such as 
pancreas, kidney, t r i p e , and brain are also excel lent high protein 
foods. Restr ic t f r i ed meats. Before cooking beef, pork, and lamb 
servings, t r im o f f as much fa t as possible. Eating meat at breakfast 
or lunch rather than dinner insures complete digest ion. 

Fru i t and Fru i t Juice. When avai lable, fresh f r u i t should be eaten 
twice da i l y , with meals or as a snack. Idea l ly , one serving should 
be of a c i t rus var iety . Raw f r u i t is preferable to cooked. I f canned 
f r u i t , frozen f r u i t , or refr igerated bott led f r u i t is used, select 
unsweetened var iet ies packed in the i r natural ju ices or in water. 
Hypoglycemics and the overweight should avoid prunes, dates, ra is ins , 
and other dried f r u i t s ; those people who are underweight can benefit 
from the i r natural sugars. 

Fru i t ju ices may replace one serving of fresh f r u i t . I f c i t rus 
ju ice is chosen, the f r esh - f r u i t serving should not be c i t r us . Juices 
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serve as substitutes for undesirable beverages such as coffee, tea, 
so f t and alcohol ic dr inks. Any kind of f r u i t j u i c e , canned, frozen, 
or fresh, is acceptable i f no sugar has been added. I f you are hypo-
glycemic or overweight, avoid grape or prune j u i c e ; the reverse applies 
to the underweight. Those who are overweight may prefer grapefrui t 
to orange j u i ce , since i t has less natural sugar. 

Vegetables. The l i s t of nu t r ien t - r i ch vegetables is almost 
endless; yet vegetables make up one of the two food groups most com-
monly absent from the average diet (the other is f r u i t s ) . The Depart-
ment of Agr icul ture reports that Americans consume 13 per cent less 
fresh f r u i t and 7 per cent less fresh vegetables than they did ten 
years ago. This decrease ref lects the extent of current nu t r i t iona l 
i l l i t e r a c y . 

Eat four or more servings of vegetables each day. When fresh 
var ie t ies are not available or acceptable, use frozen or canned 
vegetables. Potatoes are sat isfactory once a day. Whole potatoes, 
baked or boiled with the skin in tac t , provide the maximum nut r i t iona l 
value. 

One vegetable serving each day should be a raw vegetable or vege-
table salad. Tomatoes should be included frequently in th is cate-
gory, since they are an excellent source of Vitamins A and C. When 
the only tomatoes on the market have the winter blahs, raw green 
peppers can be added to your salads to supply the Vitamin C, and 
broccoli is one of the r ichest vegetable sources of both A and C. 

Other vegetable servings should include-but need not be l im-
i ted to-the dark-green or yellow var ie t ies , fo r they are part icu-
l a r l y r ich in many valuable nutr ients, such as i ron , r ibo f lav in and 
calcium. Almost every vegetable, from asparagus to zucchini, has 
something worthwhile to contribute to your wel l -being, but the types 
specif ied should be given preference because of the i r higher nutr ient 
content. When vegetables are to be cooked, cook un t i l j us t tender 
in as l i t t l e water as possible to assure the best retent ion of v i t a -
mins and minerals. 

Vegetable j u i ce , with no sugar added, may replace one of the 
cooked vegetables or may serve as a mealtime beverage or as a snack. 

Breads and Cereals. Try to eat four servings dai ly of whole-grain 
foods. Make your selection from: whole-grain breakfast cereals, 
wheat germ, 100-per cent whole-wheat bread and f l o u r , brown r i ce , and 
whole-grain corn meal. 

Foods to Eat Sparingly 

Fat. Careful at tent ion should be given to f a t intake. When i t 
comes to fats used as "spreads" on bread, potatoes, and for seasoning 
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foods, a l imi ted amount of butter is preferable to products made from 
hydrogenated (saturated) refined vegetable o i l . An acceptable a l -
ternat ive is the recently introduced squeeze-bottle spread which 
has a much lower degree of hydrogenation. Corn o i l and safflower'seed 
o i l are the best to use, since they contain the largest amount of 
unsaturated fa t t y acids. 

Sal t . Everyone would benefit from a reduction in sa l t intake; 
i t is mandatory for those with high blood pressure or a tendency to 
retain f l u ids in the i r bodies. 

Coffee and Tea. The nut r i t iona l value is neg l ig ib le , so con-
sume them sparingly. Do not sweeten them wi th sugar. An a r t i f i c i a l 
sweetener can be used f rugal ly with these beverages. 

Contrary to what many bel ieve, there is not such a thing as a 
"healthy" sugar. Brown sugar, raw sugar, turbinado, confectioner's 
sugar, and a l l such products are l i t t l e better from a nu t r i t iona l 
point of view than white table sugar, although some of them are 
extravagantly priced. They are essent ia l ly the same - sucrose. 

Subst i tut ing honey for table sugar can also present problems, 
but does hold certain advantages. Since honey is twice as sweet 
assugar, you are l i k e l y to use smaller quant i t ies . Also, the 
pr incipal sweetening sugar in honey is f ructose, which does not need 
as much insu l in to be metabolized as the sucrose found in other 
sugars and is therefore preferable. 
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CONNERS PARENT QUESTIONNAIRE 

Listed below are items concerning children's behavior. Read 
each item carefully and decide how much you think your child 
has been bothered by this problem during this observation 
period. 

Problems of 
Eating: 

1. Picky and 
finicky 

2. Will not eat 
enough 

3. Often hungry 

Not 
at 
All 

0 

Just a Pretty Very 
Little Much Much 

1 

1 

2 

2. 

3 

3 

57 
Problems of 5« 
Sleep: 6. 

7. 

Restless 0 1 
Nightmares 0 1 
Awakens at night 0 1 
Cannot fall asleep 0 1_ 

Fear and 
Worries: 

8. Afraid of new 
situations 

9. Afraid of people 
10. Afraid of being 

alone 
11. Worries about 

illness & death 

0 
0 

0 

1 
1 

1 

2 
2 
2 
2 

2 
2 

3 
3 
3 

3 
3 

Muscular 
Tension: 

12. Gets still and 
rigid 0 

13. Twitches, jerks, 
etc. 0 

14. Shakes 0_ 
1 
1 

2 
2 
2" 

2 
2" 

2 

3 

3 
_X 

Speech 
Problems 

15. 
16. 

Stuttering 0 1 
Hard to understand 0 1 

Wetting: 17. Bed wetting 0 1 
18. Runs to bathroom 0 1 

Bowel 
Problems 

19. 
20. 

Soiling self 0 
Holds back bowel 
movements 0 

Complaining 21. 
of Following 22. 
Symptoms Even 23. 
Though Doctor 24. 
Can Find Noth-25. 
ing Wrong: 
Problems of 26. 
Sucking, Chew-27. 
ing, or 
Picking: 28. 

29. 

Headaches 0 1 
Stomachaches 0 1 
Vomiting 0 1 
Aches and Pains 0 1 
Loose bowels 0 1 

2 
2 
2 
2 
2 

3 

3 

3 
3 
3 
3 
3 

Sucks thumb 
Bites or picks 
na ils 
Chews on clothes, 
blankets, etc. 
Picks at hair, 
clothing;, etc. 

0 1 

1 

1 

1 

2 

2 

2 

2 

3 

3 

3 

3 
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Not 
at Just a Pretty Very 

Inadequate 
Maturation: 

30. Does not act his 
age 

31. Cries 
32. Wants help doing 

things 
33. Clings to parents 

or others 
34. Baby talk 

All Little Much Much 

0 1 2 3 

0 1 2 3 

0 1 2 3 

0 1 2 3 
0 1 2 3 

0 1 2 3 
35. 

Trouble with 36. 
Feelings: 

37-
38. 

Keeps anger to 
himself i 
Lets himself get 
pushed around by 
other children 
Unhappy 
Carries chip on 
his shoulder 

0 
0 

1 
1 

2 
2 

2 
2 

3 
3 

1. 
3 39-

Over-Asserts 40. 
Himself: 

41. 

Bullying 
Bragging and 
boasting 
Sassy to grown-ups 

0 
0 

1 

1 
1 

Problems 
Making 
Friends: 

Problems with 46. 
Brothers and 47. 
Sisters: 48. 

42. Shy 
43. Afraid they do not 

like him 
44. Feelings easily 

hurt 
45. Has no friends 

0 
0 

1 

1 
1 

Problems 
Keeping 
Friend s: 

T+97 

50. 
51. 

Feels cheated 
Mean 
Fights 

0 
0 
0 

1 
1 
1 

Disturbs 
children 
Wants to 
Picks on 

other 

run things 
other 

0 
0 

1 
1 

2 
2 

2 
2 
2 
2 
2 

2 
2 

3 
_X 
3 

3 
JL 
3 
3 
3 

3 
3 

52. Restless (over-
3 

52. 
active ) 0 1 2 3 

53- Excitable, 
3 Restless: 

53-
impulsive 0 1 2 3 

54. Fails to finish 54. 
things (short 

3 attention span) 0 1 2 3 

55- Temper outbursts, 
explosive & unpre-

3 dictable behavior 0 1 2 3 

Temper: 56. Throws himself 
0 1 3 

Temper: 
around 0 1 2 3 

57. Throws and breaks 
3 

57. 
things 0 1 2 3 

•
 

CO Pouts and sulks 0 1 2 3 
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Not 
at Just a Pretty Very-
All Little Much Much 

Sex: 

59. Plays with own 
sex organs 

60. Involved in sex 
play with others 

61. Modest about his 
body 

62. Learning is a 
problem 

63. Does not like to 
Problems go to school 
in School 6k. Is afraid to go 

to school 
65. Daydreams 
66. Truancy 
67. Will not obey 

0 

0 
0 
0 

1 

1 

_1_ 

1 

1 

1 
1 
1 

2 

2 

2 

2 

2 

2 
2 
2 

3 

3 

_2 

3 

3 

3 
3 
3 

•
 

00 0̂ Denies having done 
0 

0 

1 

1 

r\ 3 
3 

Lying: 
69. 

wrong 
Blames others 
his mistakes 

for 
0 

0 

1 

1 

2 

2 

3 
3 

Lying: 
70. Tells stories which 

2 
0 

3 
70. 

do not happen 0 1 2 
0 

3 

Stealing: 
71. 
72. 
73. 

Fire-Setting: 7k. 

At school 
From stores & 
other places 
Sets fires 
Gets into trouble 
with police 

0 1 
1 
2 

Trouble 
Police: 

with 75< 
0 1 

3 
7 6 7 

77. 

78. 

Everything must be 
just so 0 1 
Things must be done 
same way every time 0 1 
Sets goals to high 0 1 

Additional 
Problems: 

79. 

80. 
81. 
82. 

83. 
84. 

85-

Inattentive, easily 
distracted 0 
Fidgeting 0 
Cannot be left aloneO 
Climbing, gets 
into things 0 
A very early riser 0 
Will run around 
between mouthfuls 
at meals 
Demands must be 
met immediately 
Easily frustrated 

0 

0 

1 
1 
1 

1 
1 

2 
2 

2 
2 
2 

2 
2 

3 
1 
3 
3 
3 

3 
3 

3 

3 
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Additional 
Problems: 
(continued) 

Not 
at Just a Pretty Very 
All Little Much Much 

86. Cannot stand too 
2 3 much excitement 0 1 2 3 

87. Laces & zippers 
0 1 3 are open 0 1 2 3 

88. Crie s 0 1 2 3 

89. Unable to stop a 
3 

89. 
repetitive activity 0 1 2 3 

90. Acts as if driven 
3 

90. 
by a motor 0 1 2 3 

91. Mood changes very 
3 

91. 
quickly 0 1 2 3 

92. Poorly aware of 
surroundings or 

3 time of day 0 1 2 3 

93- Clumsy 0 1 2 3 
Moder-

None Minor ate Severe 

94. How serious a 
problem do you 
think your child 
has at this time: 
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Hyperkinetic Symptom List 

1) restless 
2) overactive 
3) short attention span 
4) low tolerance for frustration 

5) 
6) 

fights with others 
temper outbursts 

7) 
8) 

mood changes 
sleep disturbance 

9) unable to sleep for a full eight hours 

10) enuresis 
11) fever 
12) aching 
13) sore throats 
14) stomach aches 
15) lying 
16) depress!on 
17) sulking 
18) often hungry 
19) visual disturbance 
20) headache s 
21) fati gue 
22) nausea 
23) motion sickness 
24) di zzine ss 
25) ringing in the ears 
26) enjoys sugared foods 

writ ing 27) reverses letters when reading or writ ing 

28) cold hands and feet 
29) poor coordination 
30) allergies 
3D has trouble with school work 
32) abnormal EEG 

a history of alcoholism, 33) Parents and/or grandparents have a history of alcoholism, 33) 
hypoglycemia, diabetes, dyslexia , depression, schizophrenia 
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> s : 
h • 

Q 
-P 

H ?H T5 CC 
CO CC CD CD - p 

bo CD 0 
2 3 CC CQ ft 

CD CQ CQ rH 0 £ 
CD bC O - p O & 
* £ -P CD g CC - P -P w 
u cc © c 0 E -P rH .r-

^ © CC , £ O 
O £ ) O O - P 

o CO 
O E t 

rH CM r ^ - H - V ^ V O M X ) o > o 
1—I 1—i i—! H i—i 1—i 1—!i—I n (V 

•H <D 
E £1 

O 
VT\ 

On 
-3-

c o 
-3-

MO 
-•3-

XT\ 
-3-

0 
-d- NO 

r > ON 
v n 

CM 0 0 
v n 

r—1 

c CO 1—1 
-3" VA v n 

On 0 0 0 
e n v n v n U"N 

CO 0 0 0 ON £>-
rN 'NO v n 

r ^ - 3 -

NO .—! 
c\] 

x n c o 
C\i .3-

r N C A 
cm -3-

On 

CO 
-3-

o 

CD 
-3" 

CM CO C^OO 

o d x n ^ t \ o 
-ZT -3" * A - 3 * 

00 
VT> 

o o - Q cv c\ i £>-
< 0 ^ 3 - ^ ^ - ^ -

On 
.3-

CO 
-3" 

CM 
•cr 

-3* O - 0 0 CM ON ON ON CM CM CD ON 
v r N r ^ r - ^ ^ j -

1—1 0 0 O - 1—I C\i -3" CM CN ON ^T>NC 
^ a . 3 -

CO 0 - - 3 " N 0 0 r \ H W 4 " H O 
_3- z t u " > r N . ^ - CM n n ^ n n 

cm w o o x n w c v o H v o v o ^ n . 
^ • 4 4 - cm cm .3- CM 

N C ' ^ T M O C A O N r H ON 0 0 ON CM' 
C ^ r ^ f ^ r H C M H ^ CM 

r > h 00 0 0 n o c o 0 0 o n o 0 0 cm 
CA-3" C M C ^ C M f H C M H r N C M 

v o n o r \ r H r ^ o o n o o o ^ - r , N r > c > C M £>- On 
rH cm r > vr> cm c-n cm r N cm h i—i h cm rH 

r N - 3 - N O 0 - C 0 rH NO CM rH VT>\C H V O H H ^ 
r-H CM CM r 1 ^ C M ^ t C M H C M W C M C M H r i H C J r H 

i ON 1—i On CM ONOO O N r - H M O C M C M O r H O C M O -
< H CM CM CM rH CM H CM CM r - i I— i rHCM 

i O rH ON ONOO O U ~ N 
I CM CM 1—i 

CM ' M O VP\ 
CM -3" NO -^j" 

1—i ON C^- CM -3* 
CM ( n v r Y c f r v n 

ONOO' ^ ON o 
rH CA VT-. 

0 0 NO CO 0 0 CO 
rH C A ^ 

r - - CM C t CM 
r~i C ^ - 3 - C A ^ j -

ONOO V D V O O N 0 N \ 0 CO NO , 
1—I 1—I CM 1—i CM 1—! 1—1 i 

CO x n C^CC \ c CM CM v o CD CD CD NOD ^Nv£)4" 
1—I 1— t H 1—! CM 1—1 1—I 1—i 1—1 

CO O On CM' 
CC rH r— 
CD 
>: r ^ c o -3- c o . 

c C 
cc. CQ CD 
CD u 1—1 1—; 1—i 

C 0 cc CD O CQ 
bD CD O •r-i -P -P 

O O CC £•§ 
•H £ C3 O 

Uj 0 X) £•§ O C CD 
i cm r N - r r ^">mo r - c c o n o 1 j cm r ^ , . ^ u - \NO o -

, Cm' C^ ,^T ^ n \ o J>-oo ON o 



136 

>s 
CD U 

, ! E 
ft •P CO -P CD O 
ft Z5 TD 0 ,c 0 
05 E E O $ U 
0 JD O 0 E U -H CC £ , 
E E O E 3 CC Jh U <N 
•H ® O rH rH CD ft+3 3 
ft rH O CC ft ft CC CO E 

rH CM rS-3" U"SSO o-oo os o 

.£ *H 
O CD 
u ft 
CD ft 
ft CD 

ft C 4 J 4 J 
E E m 3 3 

CC -H cc E E 
E ^ TJ © T3 CO rH 

o O ® ® ffi 

e © 
03 
E 
CO 

O ft E 
a? ft cc 

ft - p c o o o ^ f t ^ f t c c X ) 
D 
O 

rH CM m s o Ĉ -OO On O 
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AMOUNT OF CHANGE BETWEEN QUESTIONNAIRE 1 
AND QUESTIONNAIRE 7 FOR EXPERIMENTAL 

GROUP 

137 

Case 
Number 

Total Score 
Questionnaire 1 

Total Score 
Que stionnaire 

^ Change 

1 98 57 4l 

2 134 35 99 

3 88 46 42 

4 95 55 40 

5 127 66 6l 

6 80 60 20 

7 146 25 121 

8 134 ^3 91 

9 80 36 44 

10 159 75 84 

11 115 75 40 

12 28 19 9 

13 107 74 33 

14 153 81 72 

15 92 52 40 

16 89 21 68 

17 l4l 54 87 

1866 874 992 

This indicates a 53% loss of symptoms in twelve weeks. 
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AMOUNT OF CHANGE BETWEEN QUESTIONNAIRE 1 
AND QUESTIONNAIRE ? FOR COMPARISON 

GROUP 

Case 
Number 

Total Score 
Questionnaire 1 

Total Score 
Questionnaire 7 

Change 

1 97 97 0 

2 72 52 20 

3 118 102 16 

4 14 15 -1 

5 105 87 18 

6 121 63 58 

7 • 67 25 42 

8 7^ 27 47 

9 74 31 43 

10 90 77 13 

11 70 37 33 

12 75 23 52 

977 636 341 

This indicates a loss of symptoms in twelve weeks 
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PARENTS* COMMENTS 

(1) C h a s changed d r a m a t i c a l l y s i n c e l e a v i n g out s u g a r s and 
t h e r e s t . He does no t " f l a r e " up n e a r a s much and when 
he d o e s , I f i n d ou t l a t e r t h a t he h a s had a p i e c e of 
c a n d y , e t c . on t h e s l y . 

One week he s p e n t h o u r s p u t t i n g t o g e t h e r model a i r p l a n e s , 
a t a s k he would have n e v e r comple ted b e f o r e . 

He seems t o have slowed down . . . no t r u n n i n g c o n s t a n t l y . 

(2) Dur ing the t ime we have t r i e d t o e l i m i n a t e a l l e r g i c 
f o o d s and s u g a r f rom h e r d i e t , K h a s seemed g e n e r a l l y 
l e s s e a s i l y e x c i t e d . On days when s u g a r h a s been 
a v o i d e d e n t i r e l y , t h e b e d w e t t i n g p r o b l e m c e a s e d . On 
days when some s u g a r was consumed (even s m a l l amounts) 
the problem r e t u r n e d . 

(3) S has improved d r a m a t i c a l l y s i n c e t a k i n g v i t a m i n s , 
p a r t i c u l a r l y in t h e f o l l o w i n g a r e a s : 
(1) Mood swings a r e no t a s f r e q u e n t n o r a s d r a m a t i c ; 
h i s d i s p o s i t i o n i s much more even and f a r l e s s t r a u m a t i c . 
(2) He i s e a t i n g b e t t e r and more, f i l l i n g up on h e a l t h y 
f o o d s . So f a r no n o t i c e a b l e we igh t o r h e i g h t c h a n g e , 
bu t h i s " c o n t o u r " h a s f i l l e d o u t . There i s l e s s p a l l o r • 
and no c i r c l e s under h i s e y e s . 
(3) He i s g e n e r a l l y more a g r e e a b l e , l e s s f r a c t i o u s 
and somewhat l e s s w i l l i n g t o f i g h t w i t h o r p i c k on h i s 
5 y e a r old b r o t h e r . L i f e i s much c a l m e r a t our h o u s e . 

O v e r a l l , I am v e r y p l e a s e d w i t h our r e s u l t s d u r i n g t h e 
l a s t 6 weeks . He i s no l o n g e r t a k i n g c y l e r t or r i t a l i n 
and v i t a m i n s f a r exceed t h e b e n e f i t s of t h o s e d r u g s . 

(^-) A does seem to be e a s i e r t o manage, a l t h o u g h I am n o t 
s u r e t h e d i e t and v i t a m i n s a r e r e s p o n s i b l e , a s he h a s 
n o t been on them v e r y l o n g . 

(5) We have n o t i c e d a g r e a t change i n R ' s b e h a v i o r . He 
h a s s lowed down a l o t . I t h i n k t h a t t h i s may be the 
b e s t s c h o o l y e a r R h a s ever h a d . He h a s been a b l e t o 
s i t s t i l l l o n g enough t o h e a r what the t e a c h e r s a r e 
t r y i n g t o t e a c h h im. He w i l l t a k e t ime t o s i t and 
watch TV. The bed w e t t i n g h a s n o t s t o p p e d y e t , b u t I 
am p r a y i n g f o r t h a t . 

A l l i n a l l , I t h i n k t h a t t h i s program h a s h e l p e d u s , and 
I p l a n t o c o n t i n u e u s i n g i t a f t e r the m e e t i n g s a r e o v e r . 
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(6) S has tried very hard to stay on the diet. She lost 
weight in the beginning, but is no longer losing 
steadily. There was a marked improvement in her behav-
ior the first few weeks, and she now exhibits fairly 
controllable actions with occasional outbursts. She 
seems much more settled in her attitude. When she is 
practicing new music on the piano she does not become 
as frustrated as she did before. 

(7) A has definite behavior changes if she does not stay 
on her diet. She cannot even stand still to talk with 
someone . . . she is in constant motion. When she 
stays on the diet her endurance is far greater. During 
these weeks A has been on the diet and vitamins, she 
has needed her asthma medication only one time. 

(8) S has lost 7 pounds. He seems generally in better con-
trol of his emotions. His mood is more stable and he 
is happier. 

(9) G lost weight in the first few weeks of the diet. His 
behavior is far more relaxed and quiet when on the diet. 
He becomes very irritable and frustrated when off the 
diet. G's need for his antihistamines has greatly 
decreased. 

(10) S has shown a dramatic, positive change over the past 
few weeks. He is much more attentive, less prone to 
negative behavior, more cooperative and generally more 
pleased with himself and his surroundings. He is much 
more able to control his behavior. He is much more 
reasonable. He has also shown an increase in his 
athletic ability, although he was "good" to begin with. 
He is still aggressive, physical and active, but he is 
turning those attributes toward more positive outlets. 
He has lost about five pounds since beginning the 
program. 

S has only wet the bed once in the past four weeks, and 
that was the night before school started. 

(11) There is one change that we have noticed in V. She 
seems to have a little more determination to accom-
plish a task that she has set out to do. For example, 
school started this week. As soon as V gets home from 
school she gets right at her homework and sticks with 
it until she has completed it. 

(12) D has shown marked improvement since being on this pro-
gram. She was previously on ^0 mg. of Ritalin daily. 
For the past two weeks she no longer required Ritalin 
except on rare occasions. This past Sunday I was able 
to take her to a movie for the first time without her 
being disruptive and noisy. 
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(13) We have seen a steady improvement in J. He seems more 
aware of everything and better able to verbalize his 
feelings and emotions. His highs don't seem as high 
anymore and his lows are not as low. His bed wetting 
problem has been greatly reduced. He is still over-
active at times, but he is easier to calm down. We 
are very encouraged about this program and will con-
tinue with it! 

(14) As long as L stays on her diet and gets enough rest, 
she is pleasant, cooperative and sometimes a "model 
of good behavior." When she eats sugar she becomes 
argumentative and unmanageable. Sometimes, following 
the eating of sugar (to which she is allergic) she 
gets sick and is unable to get out of bed. 

(15) When J was younger, he was taken to the Child Study 
Center and diagnosed as "hyperactive." He was rest-
less, with a very short attention span (less than 5 
minutes, at first), given to violent outbursts of 
temper, he was very disruptive in school, and he was 
in constant trouble. 

He was put on medication which calmed him temporarily, 
but this did not help much. 

This summer, in connection with the study, "A Bio-
chemical and Parent Training Approach to Treating the 
Hyperkinetic Child," J was taken off of sugar, foods 
to which he was allergic and given vitamins and 
enzymes. 

Last year in school, it was a constant fight to get 
him to school, where he was always in trouble. I re-
ceived calls from the school at least once a week, 
usually several times, when J got into trouble. 

This year, I receive calls from his teacher, at least 
once a week usually, but to tell me how well J is 
doing. 

He is not so restless, and more satisfied with himself, 
He is more self sufficient. 

He sleeps better and generally gets along with other 
people better. There are still a few problems, but 
he is a lot better. We are able to communicate with 
him now and have hopes of solving the remaining 
problems. 

The change is great. Thank you. 
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(16) The main changes I have seen in D are: 
1. Less easily upset by small events 
2. Considerably better appetite 
3. Less figety 
4. More interested in surroundings, more question-

ing, more enthusiastic 
5. Memory seems improved somewhat 

The diet D has been on seems to have improved his 
behavior and attitude in all of the above areas to 
varying degrees. His personal interest has been in-
credible to me. David has been made much more aware 
of himself and of the potential he has. 

D. is now less figety, has a somewhat longer attention 
span and seems to remember more of his school 
instruc tions. 

(17) J used to black out. She hasn't had any blackouts since 
the program started. She was complaining of weakness 
quite often. She has not complained of having weakness 
since she has been on the diet. 

(18) When J was taken off of allergic foods there was almost 
an immediate change in her behavior. J was less irri-
table. She did not soil her pants as much and she 
seemed to be able to concentrate better. 

With the elimination of sugar along with beginning to 
take vitamins and minerals no real change was seen. 
However, on Halloween I allowed J a small piece of 
candy and did not give her the vitamins and minerals. 
The next day at school was a disaster for her. The 
teacher called and said that J was a completely dif-
ferent child. She started crying for no reason and 
would not do a project. When asked to do the project 
J said, "No, I don't want to!" I gave her the vitamins 
on Wednesday morning and on that day the teacher said 
she improved slightly. The next day, Thursday, the 
teacher said J was much better and seemed to be back 
on an even keel again. 

(19) The first and immediate reaction to the ingestion of 
vitamins was the ability to write more clearly. He 
has also shown better self control. This has not 
been a marked change but one of more subtle propor-
tions. His appetite has decreased a little. 

(20) Controlling the amount of sugar in S's diet appears 
to have had some positive results. S appears to be 
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more relaxed in his interactions with peers and 
adults. He has less of a tendency to argue and is 
better able to cope with situations beyond his con-
trol (like going to bed at a certain hour). 

(21) A seems to be a little calmer. Considering that he 
is not taking ritalin this year as he has for the 
past nine years, you might say some strides have been 
made ! 

(22) In seven years, C has not had a dry night. He has 
always wet the bed. Since I doubled the vitamin C 
I give him to 1,000 mg. twice daily he has had two 
dry nights. He also takes enzymes, comfrey, which 
is rich in vitamin B , and 50 mg. of chelated zinc. 
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