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ABSTRACT 

Many parents believe that increased sugar levels 

result in increased hyperactivity in susceptible 

children despite research findings to the contrary. To 

assess the role of parent and child expectations on 

suspected hyperactivity, 25 children between the ages of 

6 and 11, considered sugar-reactive by their parents, 

received a challenge drink containing sugar. The parent 

and child were correctly or incorrectly informed of the 

drink contents, following which the child was required 

to spend a 15-minute period alone or with the parent. 

Ratings of activity levels and measures of sustained 

attention were obtained by parents eund neutral observers 

and analyzed using a repeated-measures design. A 

significant interaction effect was found between 

Expectation eind Parental Presence. When the parent and 

child spent time together after the child had ingested 

what was believed to be sugar, the parent perceived the 

child as more hyperkinetic then when the child had 

ingested what was believed to be Nutrasweet, even though 

objective measures revealed no such differences. 

Subjects' performances were not affected by substance 

expectation. Implications for parent-child interactions 

and future research are discussed. 
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CHAPTER I 

INTRODUCTION 

The effects of sugar on children's behavior is a 

topic of public interest and scientific importance. 

Many parents believe that their child responds adversely 

within a half-hour after eating sweet foods to the point 

of becoming overly active or even aggressive (Varley, 

1984). Anecdotal evidence suggests that refined sugar 

augments or triggers hyperactive behavior, even in 

normal children (e.g., Feingold, 1975). This belief is 

particularly prevalent among parents of hyperactive 

children, as evidenced by the fact that 59% restrict 

their children's intake of sugar as compared to only 8% 

of parents of controls (Wolraich, Stumbo, Milich, 

Chenard, & Schultz, 1986). Many physicians also espouse 

the belief that sugar augments activity level. Bennett 

and Sherman (1983) reported that 45% of the surveyed 

practitioners recommend a sugar-restricted diet for 

their hyperactive patients. 

A majority of parents of children manifesting 

Attention Deficit Disorder with Hyperactivity (ADD-H) 

regard diet as a means of managing their child's 

problems (Varley, 1984). Elaborate dietary regimens 

like that of Feingold (1975a, 1975b, 1975c) which 

eliminate all artificial food additives, salicylates, 
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and sugars are widely practiced in an effort to control 

children's behavior. Although the Feingold diet has 

received much public attention, controlled research 

testing the efficacy of the diet for reducing 

hyperactive symptoms has produced inconclusive results 

(e.g., Harley et al., 1978). 

Beliefs concerning the effects of dietary sugar on 

behavior apparently derive from various sources. Some 

parents apparently take literally the metaphor that 

sugar is the body's main source of energy, leading them 

to believe that their child is hypersensitive to the 

energizing effects of sugar. As Brody (1982) points 

out, however, the only people who are energized by a 

quick rise in blood sugar are those who are 

hypoglycemic, exhibiting blood glucose levels below 

normal limits, i.e., over-exerted athletes and diabetics 

in insulin shock. In these instajnces, the rapid rise in 

blood glucose triggered by eating sugar returns blood 

glucose levels to the normal range. 

The supposed adverse effects of sugar (namely, 

restlessness in hyperactive children) have also been 

attributed to reactive hypoglycemia, a condition in 

which the pancreas overreacts to an increase in blood 

sugar by producing too much insulin. Reactive 

hypoglycemia is, however, a very rare condition, much 



rarer than hyperactivity (American Psychiatric 

Association, 1980). Furthermore, considerable debate 

exists concerning the nature and even the existance of 

the reactive hypoglycemic syndrome (Permuth, 1976). 

Empirical studies contradict the belief that sugar 

is an energizer and in fact suggest the opposite. 

Adults feel drowsier and less vigorous 1 to 3 hours 

after eating a high-carbohydrate meal as compared to a 

high-protein meal (Spring, Mailer, Wurtman, Digman, & 

Cozolino, 1983; Spring et al., 1986). Such findings 

make it appear unlikely that the energizing effects of 

sugar can account for hyperactive behavior. 

Despite the lack of supportive evidence, the folk 

wisdom persists that there is a relationship between 

sugar and overactivity. In fact, as will be examined 

later, some studies do reveal a correlation between high 

sugar consumption and high activity levels (Prinz, 

Roberts, & Hantman, 1980; Wolraich et al., 1986). Three 

explfiuiations may be posited to account for this 

correlation: (a) sugar consumption causes increased 

activity, (b) hyperactivity causes children to seek out 

sugary foods, or (c) a third variable explains the 

association between high sugar consumption and high 

activity. This research concerns one plausible third 

variable: parental expectations that sugar causes 



hyperactivity. These expectations may create a 

self-fulfilling prophecy. 

To address the possibility that sugar consumption 

causes hyperactivity, rigorous research employing a 

double blind challenge design is necessary. After 

reviewing 11 experimental studies, Milich, Wolraich and 

Lindgren (1986) concluded that a majority of 

experimental investigations have revealed no significant 

increases in activity level after children ingest sugar. 

Included in the review were several well-designed 

studies that examined the effects of sugar on children 

aged 2 to 14 whose parents felt that their behavior was 

adversely affected by sugar. On various measures of 

activity level, behavioral chauiges and cognitive 

ability, no significant differences were found between 

the behavioral effects of these substances, i.e., 

sucrose, glucose, fructose, tapioca, aspartame and 

saccharine (Kaplan, Waunboldt, & Barnhart, 1986; Mahan et 

al., 1985). One study revealed a decrease in activity 

with sugar as compared to aspartfiune or baseline 

(Ferguson, Stoddart, & Simeon, 1986), and one revealed a 

decrease in activity with aspartame versus sucrose or 

glucose (Kruesi, Rapoport, Berg, Stables, & Bou, 1987). 

Given the results of these studies, there is little 

evidence to suggest that normal children, even those who 



are believed by their parents to be sugar-reactive, show 

a significant increase in activity due to sugar. 

The previously mentioned studies employed either 

normal children only or mixed samples including some 

children who have manifested various disorders, 

including ADD-H. Several studies have also been 

conducted in an attempt to examine the specific effects 

of sugar on children diagnosed as clinically 

hyperactive, a group alleged to be hypersensitive to 

sugar. 

Four such studies compared the effects of either 

sugar and aspartajne or sugar and saccharin. Wolraich, 

Milich, Stumbo and Schultz (1985) performed two studies 

with 16 hyperactive boys each, aged 7 to 12 years, 

employing the challenge d̂ înk either after lunch or 

after an overnight fast. Of the 37 activity, attention 

and learning task variables, only one performance 

measure reached significance. Gross (1984) had the 

mothers of 50 children, aged 5 to 17 years, rate their 

hyperactive child's behavior for 5 hours following 

substance ingestion. Results revealed no significant 

differences between sugar and saccharin. Milich and 

Pelham (1986) collected data from 16 hyperactive boys, 

aged 7 to 9 years, for 3 1/2 hours after ingesting sugar 

or aspartame following an overnight fast. Of the 



multiple measures of classroom behavior and performance 

as well as recreational peer relations and behavior, 

only one reached significance. After sugar ingestion 

there was a decrease in following rules. 

Although most of the empirical data fail to support 

the theory that sugar causes an increase in activity, 

there have been a few studies demonstrating increased 

activity levels following the ingestion of sugar. 

Goldman, Lerman, Contois and Udall (1986) challenged 

eight normal preschool children after &n overnight fast 

with relatively high doses of sucrose or aspartame. The 

authors concluded that, within the first hour after 

ingestion, sugar does have an adverse effect on the 

performance and behavior of preschool children, yet the 

amount of activity never exceeded the normal range, so 

there was no indication that sugar caused hyperactivity. 

Conners and Blouin (1983) and Conners (1983) 

examined the effects of sucrose, fructose and aspartmae 

served wih bretikfast to children with various diagnoses 

who were residents in a children's psychiatric hospital. 

Conners and Blouin (1983) found a significant increase 

in total movement and a decrease in appropriate 

behaviors with sugars versus aspartame. In a pilot 

study, Conners (1983) also found an increase in activity 

with sugar consumption. However, in a replication of 



the pilot study, he found a significant decrease in fine 

motor movement with sucrose and in gross motor movement 

with fructose, findings consistent with other studies 

(feehar, Rapoport, Adams, Berg, & Cornblath, 1984; 

Ferguson et al., 1986). 

These three studies that detect an increase in 

activity and inappropriate behavior after sugar 

ingestion (Conners, 1983; Conners & Blouin, 1983; 

Goldman et al., 1986) are at variance with the majority 

of findings from other experimental studies. A number 

of possible explanations for the discrepancy may be 

considered. It is possible that these studies have 

identified a small subset of children (i.e., some 

preschoolers or severely disturbed children) who are 

hypersensitive to the behavioral effects of sugar. It 

is also possible, however, that these varying results 

arose because of divergent methodologies. In the 

Conners et al. studies, prior food intake was 

uncontrolled and 43% of the sample met the criteria for 

pica; thus, prior nutritional as well as nonnutritional 

influences remain undetermined. Moreover, the changes 

in behavior observed after eating sugar were so subtle 

that clinical observers could not detect them. 

Nonetheless, these findings leave open the possibility 

that a small subset of children might show heightened 



activity after receiving a sugar challenge. Such 

children, if they exist at all, appear to be in the 

minority. 

Contrary to much popular belief, some studies have 

revealed a decrease in activity following sugar 

consumption by children. Behar, and her colleagues 

(1984) examined 21 boys aged 6 to 14 who were considered 

by their parents to be sugar-reactive and were of varied 

diagnoses (42%, were hyperactive). The children were 

maintaind on a high-carbohydrate diet for 3 days, then 

were given a load of d-glucose, sucrose or saccharin 

after an overnight fast. Results indicated no 

differences in activity level across the three 

substances; however, with the sugars combined, there was 

a significant decrease in activity at the third hour 

after consumption. A similar trend was identified by 

Ferguson and his colleagues (1986) when 3 of the 18 

preschool children studied showed a marked decrease in 

activity on sugar versus aspartame challenges. Conners 

et al. (in press) examined 38 children with various 

diagnoses who resided in a children's psychiatric 

hospital. The results indicated that sucrose and 

fructose reduced level of activity in the classroom and 

impaired performance. 
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Although many parents maintain the belief that 

their child's overactivity results at least partially 

from chronic excessive overconsumption of sugar (Bennet 

& Sherman, 1983), several researchers have found no 

systematic significant differences in the dietary 

contents of hyperactive and normal children (Palmer, 

Rapoport, & Quinn, 1975; Prinz et al., 1980; Wolraich et 

al., 1986). It appears, therefore, that contrary to 

Feingold's statements, hyperactive children do not as a 

group consume more sugar than normal children. 

Even though children diagnosed as hyperactive do 

not as a group eat more sugar than normal children do, 

perhaps an association exists at the extremes such that 

the most overactive children do eat excessive amounts of 

sugar. Perhaps, sugar intake and hyperactivity are 

correlated within the hyperactive group, such that 

parents observe such a connection and infer that sugar 

causes hyperactivity. 

Prinz and his colleagues (1980) performed a study 

comparing 28 hyperactive children to 26 normal controls 

and found that the hyperactive children who displayed 

the most destructive-aggressive behavior also consumed 

the most sugar. Even among control children, those who 

displayed the most quadrant changes (locomotion across 

lines separating the room into quadrants) indicating 
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heightened activity, also ingested the most sugar. 

Parents of especially aggressive and active children, 

then, ji2 correctly observe that their children eat a 

disproportionate amount of sugar. Perhaps this 

observational correlation is the basis for concluding 

that sugar causes hyperactivity. The Prinz et al. study 

(1980) should be cautiously examined however. Due to 

its correlational design, neither causality nor 

directionality can be determined. 

In a replication of the Prinz et al. (1980) study, 

Wolraich and his colleagues (1986) examined the 

relationship between dietary habits and behavioral 

problems in 32 hyperactive boys. Four behavioral 

variables showed significant correlations with sugar 

intake: attention shifts, measures of activity and less 

time spent on task. Wolraich and his colleagues (1986) 

suggested caution in interpreting their findings. When 

employing partial correlations controlling for age and 

socioeconomic status, only 4 of the 37 dependent 

variables were correlated significantly with sugar 

intake, and these variables were somewhat different than 

ones found by Prinz et al. (1980). 

Another study examining the relationship between 

diet and activity level was performed by Kruesi and his 

colleagues (Kruesi, Rapoport, Berg, Stables, & Bou, 
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1987a; Kruesi et al., 1987b). Food intake records were 

analyzed for 14 boys, aged 2 to 6, who were considered 

by their parents to respond adversely to sugar ingestion 

and 10 of their same aged non-sugar responsive 

playmates. Their findings are consistent with Prinz et 

al.'s (1980) finding that sugar intake correlated 

positively with destructive/aggressive behaviors. 

Therefore, correlational studies have demonstrated 

reliable but not overwhelming positive associations 

between hyperactive behavior and carbohydrate intake. 

These correlations may contribute to the persistent 

belief that sugar causes hyperactivity. 

In questioning what relationship might exist 

between sugar consumption and overactivity, one of the 

first possible explanations, that sugar causes 

hyperactivity, was not supported by well controlled 

experimental studies. A second possible explsuiation is 

that the causal relationship is reversed: hyperactivity 

causes children to seek out sugary foods. This might 

occur because of a need to replenish calories lost as a 

result of high levels of activity. Alternatively, 

hyperactive children might seek out sugar because of its 

calming effects on behavior as found with adults 

(Spinweber, 1981; Spring et al., 1983; Spring et al.. 
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1986), as well as children (Behar et al., 1984: Conners 

et al., in press; Ferguson et al., 1986). 

A third explanation, however, is equally plausable. 

It may be that there is no direct relationship between 

sugar consumption and activity levels, but that a 

correlation arises because of the indirect influence of 

a third variable. The third variable, in this case, 

might be expectations. It may be that parents' beliefs 

that sugar causes hyperactivity, as conveyed to their 

children, create a permissive context for children to 

become more active after eating sugary foods. The 

expectation that sugar promotes hyperactivity might 

therefore create a self-fulfilling prophecy, generating 

a correlation that would not otherwise exist in nature. 

This self-fulfilling prophesy may explain the first 

observations made by Feingold in 1974 of a correlation 

between sugar ingestion and hyperactivity. 

A self-fulfilling prophesy is a belief that could 

lead others to behave in ways that cause the belief to 

come true, even if it was erroneous in the beginning. 

The self-fulfilling prophesy phenomenon was first 

documented by Rosenthal and Jacobson (1968) in their 

teacher-expectance studies. It has also been 

demonstrated with teachers of female adolescent 
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offenders (Meichenbaum & Bowers, 1969) and with dyadic 

interactions (Snyder, Tanke, & Buscheid, 1977). 

Swann and Ely (1984) explain that the term 

behavioral confirmation is more currently used to refer 

to self-fulfilling prophesies that are mediated by 

interpersonal mechanisms. Snyder and Swann (1978) found 

that once targets are given a label of deviance, 

behavioral confirmation tends to perseverate in 

subsequent interactions. However, targets in this study 

continued with a deviant interactional style only when 

they viewed this behavior as consistent with their own 

traits. Swann and Ely (1984) contend that if a target 

holds a self-conception that is discrepant from the 

perceiver's expectation, the target will guide his/her 

own behavior (self-verification) rather than conforming 

to the perceiver's expectancies (behavioral 

confirmation). 

Because many children react to expectations held by 

their parents, we might expect behavioral confirmation 

to occur after consuming sugar if parents believe it has 

behavioral effects. However, based on Swann eund Ely's 

(1984) contention of self-varification, if the child 

does not share his or her parents' beliefs concerning 

sugar's effects, the child will not change behaviorally 

after sugar consumption. In this study, expectational 
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effects of both the parent and child were manipulated to 

test whether they influence behavior and/or perception 

of this behavior following the consumption of sugar. 

Statement nf Problem 

Physicians and clinicians have encountered many 

parents who report that their child becomes overactive 

after eating sweet foods. Current research, however, 

contradicts the claim that sugar causes hyperactivity 

with a majority of evidence from double-blind 

experiments indicating that sugar has little effect on 

activity. Double-blind experimental studies, however, 

exclude parental influences as well as how the child's 

own beliefs and expectations could potentially shape 

children's behavior after eating sugar. Parents' 

beliefs that sugar augments activity m2iy cause a 

self-fulfilling prophesy, and the children may 

behaviorally confirm their parents' expectations, 

particularly if they maintain similar beliefs. 

Children may perceive themselves to be given a license 

to misbehave after eating sugary foods. They may take 

advantage of this opportunity by becoming more active 

and aggressive, these behaviors being reinforced by 

increased parental attention. 

Alternatively, parents may expect the adverse 

reaction to such an extent that they perceive its 
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occurrence even if the child displays little increase in 

activity. The purpose of this study was to investigate 

whether parental and child expectations about the 

behavioral effects of sugar ingestion do in fact 

influence the activity, perform2u:ice and/or parental 

perceptions of children who are described as 

sugar-reactive. 

Hypotheses 

1. When a parent who believes that sugar produces 

behavioral activating effects on a particular child 

assumes that this child has ingested sugar, a 

self-fulfilling prophecy is created. The child will 

produce a behavioral confirmation of the parental 

expectation becoming more active, remaining off-task 

longer, and performing more poorly on a test of vigilant 

sustained attention, than when both parent and child 

believe that the child has ingested a placebo. 

2. When a parent who believes that his/her child 

becomes more active with sugar ingestion assumes that 

this child has consumed sugar, s/he will perceive 

greater activity by this child, whether or not it is 

present, than when s/he believes the child has ingested 

a placebo. 

3. Based on data describing parental views of 

their child as more hyperactive after sugar consumption 
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(Varley, 1984), the activating effects of 

sugar-expectation on the child and/or the parent's 

perception of the child will be more pronounced when the 

parent and child are together than when the child is 

alone. 
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CHAPTER II 

METHOD 

Sub.iegts 

This study investigated 25 children considered by 

their parents to become overactive following sugar 

consumption. Subjects were recruited primarily through 

a local newspaper article, and secondarily through 

referral by pediatricians in the community. Two 

subjects who were taking medication for the treatment of 

Attention Deficit Hyperactivity Disorder (ADHD, i.e., 

methylphenidate) remained medication-free for at least 

24 hours prior to testing. 

The 17 (68%) male and 8 (32%) female subjects 

ranged in age from 6 years, 1 month to 11 years, 11 

months (M = 8 years, 3 months). IQ scores of the 

subjects as measured by the Peabody Picture Vocabulary 

Test (PPVT: Dunn & Dunn, 1981) ranged from 84 to 130 

(H = 108). (See Appendix B for an extended description 

of the sample and methodology used in this study, and 

Appendix C for the Demographic Survey. All other 

screening questionnaires were not printed due to 

copyright restrictions.) 

The 93-item Conners Parent Questionnaire (CPQ; 

Goyette, Conners & Ulrich, 1978) was administered to the 

subjects prior to testing. The Hyperactivity Index of 
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the CPQ is a 10-item subscale that represents the key 

components of Attention Deficit Hyperactivity Disorder 

(ADHD) and has proven to be sensitive to drug-induced 

effects with hyperactive children (Sprague & Sleater, 

1973). The responses from parents of this sample 

classified 3 (12%) of the subjects as manifesting ADHD 

according to the Hyperactivity Index. Only 2 subjects 

scored within the clinical range on the Hyperactivity 

scale of the Child Behavior Checklist (CBC), a scale 

that has been found to be related to ADHD (Achenbach & 

Edelbrock, 1983). In contrast, Behar and her colleagues 

(1984) found that 43% of their sample of children whose 

parents believed them to react adversely to sugar 

maunifested ADHD. 

According to the results of the CBC (Achenbach, 

1978), 3 (12%) of the sample exhibited Internalizing 

tendencies, 2 (8%) exhibited Externalizing tendencies, 

and 11 (44%) exhibited both. Fourteen (56%) of the 

sample scored above the 90th percentile on the Total 

Behavior Problem rating, and 6 (24%) scored below the 

10th percentile on the Total Social Compentency scale 

indicating social difficulties. 

Of the 21 parents questioned, 15 (71%) claimed to 

restrict their child's sugar intake. Three others (14%) 

kept very few sugar products available at home for 
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consumption, but otherwise claimed to exert little 

control over their child's sugar intake. Current sugar 

restriction was denied by 3 (14%) parents, however when 

their children were younger (3 to 5 years of age), they 

restricted all sugar intake. 

Sugar Beliefs Questionnaire (SBQ) 

For descriptive purposes, to obtain a quantitative 

as well as a qualitative measure of the parent and 

child's beliefs concerning sugar reactivity, the SBQ 

designed by the experimenter was administered to each 

child (form C) and parent (form AC) during the screening 

process. The SBQ consists of five items designed to 

measure perceptions of the child's specific reactions to 

sugar in terms of activity, aggressiveness, 

restlessness, impulsiveness, and talkativeness. It also 

contains a single item designed to assess a general 

belief in the child's sugar reactivity in terms of 

activity elevation and concentration impairment. (See 

Appendix D for a full description of the SBQ's 

construction. Appendix E for a script to aid in the 

administration of Form C, and Appendix F for the scales 

themselves.) 

Consistent with study entry criteria, 100% of 

parents responded "Yes" to the question in the SBQ "In 

general, do you believe that your child becomes more 
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active after eating sugar?" Additionally, 84% responded 

"Yes" to the question "In general, do you believe that 

your child has more trouble concentrating after eating 

sugar?" Parental responses on the 5-item scale 

measuring specific parental perceptions of their child's 

response to sugar ingestion, resulted in a mean item 

score of 4.3 (out of 5 possible points). Examination of 

parental responses in reference to themselves indicated 

that 13 (52%) believed that they become more active 

after eating sugar, and 17 (68%) observed a 

concentration decrement in themselves after eating 

sugar. 

Results from the children's responses to the SBQ 

indicated that 19 (76%) believe that they generally 

become more active after eating sugar, and 10 (40%) had 

trouble concentrating after sugar ingestion. Each of 

the five items on the children's form had three possible 

responses, "-" (decreases, scored 0), "0" (no change, 

scored 1), and "+" (increases, scored 2). The mean item 

response for the sample was .9, indicating that most 

children see no change in specific aspects of their 

behavior after eating sugary foods. 
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Procedure 

Training and Acclimatization 

To foster acclimitization to the laboratory 

setting, each child and one parent came to the 

University, where they were led to a playroom used in 

the present study. While the parent completed the 

preliminary questionnaires, the child remained in the 

same room and was allowed to play with the available 

toys (doll and stroller, transformer, toy hellicopter, 

match box cars, toy truck and cart, toy airplane, and 

toy train). The 4.22m X 5.92m playroom contained a 

desk, two chairs, and two mirrors against the wall. 

After one half-hour of pleo'-time, the child was 

administered the PPVT. Subsequently, the child was 

trained in the use of the Continuous Performance Task 

(described below) and weighed. 

Experimental Conditions 

After acclimatization, subjects were tested on two 

days one week apart at approximately the saone time of 

day for each subject. The child maintained a fast for 

at least two hours prior to each testing session to aid 

in creating the expectation of a diet study and to 

minimize variation in behavior caused by intake of other 
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nutrients. The children also remained medication-free 

for at least 24 hours prior to testing. 

On each testing day, the subject ingested a 

flavored drink (orange Kool Aid) containing 1.75g/kg 

body weight of sucrose. During the period that the 

child was ingesting the drink, the experimenters 

prompted conversation that informed the parent and child 

that the drink contained either sugar or Nutrasweet, 

though in actuality, subjects always received a drink 

containing sugar. The administration schedule resulted 

in two testing conditions: the child and parent either 

received sugar/parent and child expected sugar or the 

child received sugar/parent and child expected 

Nutrasweet. The order of treatment presentation was 

counterbalanced across subjects. Double-blind 

conditions were maintained in that the testers were 

unaware that the drinks always contained sugar. Also, 

the experimenters who scored video tapes were unaware of 

each subject's particular experimental condition. 

Testing-day Procedures 

After drink ingestion, the child spent a 15-minute 

period either alone or with the parent. The order of 

the alone and with-parent conditions was counterbalanced 

across subjects but remained constant for any subject 

across both experimental sessions. During the 15-minute 
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period with a parent, the parent and child entered the 

playroom where they passed the time as they chose. The 

same toys used in the acclimatization session and a 

selection of magazines were available in the room (the 

large desk was removed). This session was video-taped 

through a one-way mirror. The recording was 

subsequently scored to determine the child's activity 

level. During the 15-minute period in which the child 

was to spend time alone, the child was left alone in the 

playroom to pass the time as s/he chose. 

When the child was left alone to play, the parent 

observed him or her through a one-way mirror. The 

child's activity was once again video-taped through the 

one-way mirror for later tabulation of activity level. 

After each condition—with parent or alone--the parent 

privately rated the child's behavior for that period. 

This procedure was designed to detect parental 

perceptions of the behavioral effects of the ingested 

substance. 

Following the time spent in the playroom, the child 

performed the CPT while the experimenter tabulated the 

number of seconds that s/he displayed off-task behavior. 

Total testing time per session was approximately 45 

minutes. 
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Measures 

Activity Measures 

Two kinds of activity indices were obtained: (1) 

neutral observers' tabulations of movement made by the 

child and (2) parental ratings of the child's behavior. 

The observer ratings of activity were made with the use 

of the Specific Movement Scale (SMS) and an index of 

quadrant grid crossings (movements across quadrants of 

the room). A time-sampling procedure was employed for 

use with the SMS and grid crossings; the first 20-second 

block of each of the 30 recorded minutes of the child 

(15 with the parent and 15 alone) for each session was 

scored. Parental ratings were made using a modified 

version of the Conners Abbreviated Parents Questionnaire 

and the Parent Activity Rating. 

Specific Movement Scale (SMS). The SMS is a scale 

designed by the experimenter to assess the frequency 

with which each of the child's body parts move during a 

specified amount of time. Teams of two raters reached a 

consensus score for each video segment according to the 

SMS. Interrater reliability for the SMS was found to be 

acceptable (Pearson £ = .90 to .98). (See Appendix G 

for the empirical establishment of the SMS and Appendix 

H for the scale itself.) 
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Quadrant grid crossings. Quadrant grid crossings 

provide a measure of gross motor locomotion. The 

playroom was divided into four equal quadrants by 

the placement of red tape along the floor and up the 

walls. Each time the child moved a body part across the 

tape and placed it on the floor of the next quadrant, 

one crossing was tabulated. An acceptable level of 

interrater reliability was found for quadrant grid 

crossings (Pearson r = .98; see Appendix G for a full 

description of the study). 

Parent ratings. The parent rated the child's 

behavior using two scales: (1) a modified version of 

the Conners Abbreviated Parent Questionnaire (CAPQ) and 

(2) the Parent Activity Rating (PAR). The parent 

completed these items two times at each testing session, 

one time after the scheduled period of parent/child 

interaction and one time following the solitary play 

situation. Each rating session described the previous 

15-minute period. 

The CAPQ is a brief, 10-item Hyperkinesis Index 

taken from the 93-item CPQ (CAPQ; Conners, 1973) and 

provides parental ratings of the child's impulsive, 

restless, aggressive, fiuid inattentive behavior. The 

scale is designed to be used with repeated measurements 
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and is sensitive to acute behavioral changes. To adapt 

the scale for use after the period spent with the 

parent, item *t3 of the CAPQ was changed from "disturbs 

other children" to "distracts others, " referring to the 

parent who accompanies the child. This item was omitted 

from the scale when the parent completed the CAPQ for 

the period which the child spent alone in the playroom 

and the score was prorated accordingly. Also, item m, 

"demauids must be met immediately - easily frustrated," 

was chainged to "easily frustrated" for both 

administrations. (See Appendix I for the revised CAPQ.) 

The PAR is a single-item visual analogue scale 

designed by the experimenter to obtain a quantitative 

measure of the parent's perception of the child's 

activity level. (See Appendix J for the PAR.) 

Attentional Measures 

Continuous Performance Task (CPT). The child's 

cognitive vigilance, or ability to sustain attention, 

was measured by a CPT. This task has been used in 

several studies examining the effects of sugar on 

children's performance (e.g., Behar et al., 1984; 

Conners et al., in press; Ferguson et al., 1986; Goldman 

et al., 1986; Wolraich, et al., 1985). 

The task involved the visual presentation of a 

quasi-random series of letters on a micro-computer at a 
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fixed rate, with an inter-trial interval of 1.5 seconds 

and a stimulus duration of 50 ms each. The subject's 

task was to respond only to a predetermined stimulus 

which was periodically presented within a series of 

random stimuli. 

Series 1 in the study required the child to push a 

button only when sun "X" appeared on the computer screen. 

Following 5 practice trials, a series of 50 trials was 

presented with a testing duration of approximately 5 

minutes. Five practice trials were allowed between 

Series 1 and Series 2. Series 2 added a memory load 

which required the child to press the button only when 

an "X" appeared that was immediately preceeded by a "B. ' 

Total testing time for Series 2 was approximately 10 

minutes. Data obtained from the CPT in this study was 

collapsed across the two tasks. 

Time off-task. During the CPT, the experimenter 

measured the child's attention level by calculating the 

number of seconds that the child was off-task, i.e., not 

attending to the task. The experimenter took this 

measurement while the child was performing the CPT by 

using a stop-watch to record time whenever the child was 

not focusing his or her eyes on the computer screen. 
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Data Analysis 

To examine whether parental ratings and children's 

activity were affected by expectations about receiving 

sugar versus Nutrasweet and/or by the presence of a 

parent, a 2 X 2 repeated-measures analysis of variance 

(Expectation X Parental Presence) was computed for each 

of the seven dependent activity variables. A 

repeated-measures analysis of variance was also 

performed to examine the effects of expectation on CPT 

results. Parental presence was not included as a 

variable in the CPT auialysis because the task was 

performed alone. Although presentation order was 

randomly assigned, i.e., expect sugar first versus 

expect Nutrasweet first, or with parent first versus 

alone first, a repeated-measures analysis of variance 

was used to test for any possible order effects. 
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CHAPTER III 

RESULTS 

Although presentation order was randomly assigned 

in this study, a repeated-measures analysis of variance 

was used to test for any possible order effects. All 

children were tested in all conditions (expect sugar, 

expect placebo, with parent and without parent). 

Subjects were randomly assigned to one of two possible 

expectation presentation orders (i.e., expect sugar on 

the first day/then expect placebo on the second day or 

expect placebo on the first day/then expect sugar on the 

second day). Subjects were also randomly assigned to 

one of two possible parental presence orders (i.e., with 

parent first/then alone or alone first/then with 

parent). Order of parental presence remained constant 

across the two testing days. The order of parental 

presence factor was not relevsuit to the performaince data 

because the CPT was always performed alone. Overall 

testing day effects were also evaluated for both the 

activity and performance data. 

Analyses of confidence intervals were computed from 

day 1 and day 2 data for each possible order of 

presentation. Based on significant overlap between day 

1 and day 2 data with a 95% confidence interval permits 

collapsing across days. See Tables 7 and 8 of Appendix 
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K for the means, standard deviations, and range of 

confidence intervals. 

To exaunine whether parental ratings and children's 

activity was affected by substance expectation and/or 

the presence of a parent, a 2 X 2 repeated-measures 

analysis of variance (Expectation X Parental Presence) 

was computed for each of the seven dependent activity 

variables (parental ratings on both the CAPQ and the 

PAR; ratings on the SMS which included gross, fine and 

total motor movement as well as vocalizations; grid 

crossings). Results are presented in Table 9 and means 

are listed in Table 10, both are found in Appendix K. 

Significant effects were found on only two of the 

seven activity measures, vocalizations and CAPQ. The 

number of vocalizations by the child was significantly 

affected by the presence of a parent, with a mean of 

108.40 (SD = 46.39) occurring with a parent present auid 

59.48 (SC = 57.63) occurring when the child was alone in 

the playroom (£ (1,96) =21.66, p < .001). 

As hypothesized, a significant interaction effect 

between Expectation and Parental Presence was found for 

parent ratings on a hyperactivity index, the CAPQ (E (1, 

96) = 4.51, E < .05). During the expect sugar 

condition, when the child was with a parent, his/her 

mean CAPQ score was 10.88 (SD = 5.82). When the child 
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was alone under the expect sugar condition, the mean 

CAPQ rating was 7.24 (SD = 4.93). During the expect 

placebo (Nutrasweet) condition, when the child was with 

a parent, his/her mean CAPQ score was 6.60 (5£ = 5.35). 

When the child was alone under the expect placebo 

condition, the mean CAPQ rating was 8.0 (SD = 7.34). 

Figure 1 illustrates the interaction effect between 

expectation and parental presence for CAPQ scores. 

CAPQ 
SCORES 

1 1 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 

.0.0 

0 SUGAR 
• PLACEBO 

WITH 
PAREm" 

ALONE 

PARENTAL PRESENCE 

Figure 1. Interaction effect of E>rpectation X Parental 
Presence on Conners Abbreviated Parents Questionnaire 
ratings. 
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As Figure 1 illustrates, when the child played 

alone in the playroom while a parent observed through a 

one-way mirror, the parent rated the child similarly on 

impulsiveness, restlessness, aggression and inattention 

regardless of whether s/he believed the child had eaten 

sugar or Nutrasweet. However, when the parent was with 

the child in the playroom, parental ratings on the CAP^ 

varied with substance expectation. The parent rated the 

child's behavior as significantly more hyperkinetic when 

s/he believed the child had ingested sugar than when 

s/he believed the child had ingested placebo. 

Simple main-effects tests (Kirk, 1968) were 

performed to further explore the significant interaction 

found with CAPQ scores. As described in Table 11 (see 

Appendix K), total CAPQ scores significantly differed 

according to expectation only when the child and parent 

were together (E (1.96) = 12.43, p < .01). Similarly, 

the CAPQ scores differed significantly according to 

parental presence only when the expectation of sugar 

ingestion existed (E (1,96) = 8.97, p < .05). These 

data show that only when the parent and child are 

together after the child has ingested what is believed 

to be sugar does the parent perceive the child as more 

hyperkinetic. This finding is especially noteworthy 

given the lack of objective evidence that children 
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behaved more actively when they believed they had 

ingested sugar versus Nutrasweet regardless of the 

company condition. 

To further explore the relationship between 

expectation and parental presence effects on the CAPQ, 2 

X 2 (Expectation X Parental Presence) repeated-measures 

analyses of variance were performed for each of the 10 

items of the CAPQ. Item «3, "Distracts others" was 

measured only when a parent was present and the total 

score was prorated accordingly. Therefore, only the 

main effect for Expectation was computed for this item 

using an analysis of variance. Results are listed in 

Table 12 and all meauns are given in Table 13, both found 

in Appendix K. 

Examination of the 10 individual CAPQ items reveals 

four items with significant differences due to 

expectation: "restless" (E (1,94) = 4.54, p < .05), 

"excitable" (E (1,94) = 4.40, p < .05), "distracts 

others" (E (1,94) = 4.49, p < .05), and "fidgety" (1 

(1,94) = 4.30, E < .05). Exploration of meaui item 

scores presented in Table 13 (Appendix K) shows that 

when parents believed their child had ingested sugar, 

they rated the child higher on the four particular CAPQ 

items than when the expectation of placebo ingestion 

existed. As diagramed in Figure 2, one item, "cries 
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easily," produced a significant interaction effect 

between expectation and parental presence (E d, 94) = 

4.51, p < .05). 

CAPQ 1.5 
SCORES 

1 

0.5 

.0.0 

OSUGAR 
• PLACEBO 

^ 

WITH 
PARENT 

ALONE 

PARENTAL PRESENCE 

Figure 2. Interaction effect of Expectation X Parental 
Presence on the "Cries Easily aind Often" item of the 
Conners Abbreviated Parents Questionnaire. 

The majority of significant main effects over 

interaction effects produced with the individual CAPQ 

items is surprising given the significant interaction 

found with the total CAPQ scores (see Figure 1). 

Inspection of the repeated measures aunalysis results 

from the individual CAPQ items (see Table 12 in Appendix 
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K), reveals that in auidition to the significant 

interaction effect found with "cries easily," three 

items show a trend towards a signficant interaction 

effect. These items are "excitable, temper outbursts 

and restless," with probability levels at .06, .08 and 

.09, respectively. 

A repeated-measures analysis of variance was 

performed to examine the effects of expectation on CPT 

results (hits, false alarms and time off task). Because 

the children always performed the CPT without the 

presence of a parent, the Parental Presence variable was 

not a factor in this analysis. As can be seen in Table 

14 (Appendix K) listing the results of the CPT analysis, 

contrary to hypothesized results, none of the CPT 

measures were significantly affected by subjects' 

expectations of ingesting sugar versus Nutrasweet. 

In order to examine whether children's stated 

beliefs about sugar's effect on their own activity or 

concentration contribute to their behavioral reaction to 

an expectation of sugar ingestion, post hoc ainalyses 

were performed. To look at the effect of children's 

beliefs on their activity, their responses to the 

following question from the Sugar Beliefs 

Questionnaire-Children's Form (SBQ-C) were tabulated: 

"Do you think you become more active when you eat candy 
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or other sweet foods?" Of the 25 subjects, 19 (76%) 

responded affirmatively to the question. A 2 X 2 X 2 

repeated-measures ainalysis of variance (Belief about 

activation X Expectation X Parental Presence) was 

computed and results are listed in Table 15 of Appendix 

K. (See Table 16 of Appendix K for means.) 

The results of the analyses revealed no significant 

effects of children's beliefs on their behavioral 

reaction to an expectation of sugar ingestion. 

To exsonine children's beliefs about sugar's effect 

on their concentration, their responses to the following 

question on the SBQ-C were tabulated: "Do you think 

that you have more trouble keeping your mind on 

something after you eat candy or other sweet foods?" Of 

the 25 subjects, 10 (40%) responded affirmatively to the 

question. A 2 X 2 repeated-measures analysis of 

variance (Belief about concentration X Expectation) was 

computed. Results are shown in Table 17 and means are 

listed in Table 18, both found in Appendix K. 

A main effect of children's beliefs on the number 

of hits was significant. Children who believe that 

sugar impairs their concentration made more hits overall 

(ij = 93.30, SE = 6.75) than those who did not carry this 

belief (M - 80.43, SD = 17.84). The same main effect 

was significaurit for the time subjects spent off task. 
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Those subjects who believe that sugar impairs their 

performance spent less time off task (M = 15. 18 seconds, 

SD = 17.65), while those who do not claim to espouse 

this belief spent more time off task (M = 60.43 seconds, 

SD = 95.19). No interaction effects were significant 

indicating that the children's belief system did not 

affect how they responded behaviorally to the perception 

of having consumed sugar. 
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CHAPTER IV 

DISCUSSION 

Do parents create a self-fulfilling prophesy 

through expectations that their child will become more 

active after sugar ingestion? Do children react to 

their own expectations of increased activity after sugar 

ingestion, behaviorally confirming their own as well as 

their parent's beliefs? This empirical investigation 

shows that neither is the case: children did not become 

more active when they ingested what they believed was 

sugar. (They did, of course, talk significsintly more 

when a parent was in the room than when alone auid there 

was no one to talk to.) However, after ingesting what 

was believed to be sugar rather thain Nutrasweet, parents 

perceived their child as more "hyperactive, " only when 

the parent and child were together. Even though the 

child did not behave differently according to objective 

measures of activity rated by blind observers, parents 

perceived them as acting more restless/overactive, 

fidgety, excitable/impulsive, and distracting after 

ingesting a sugary substance. With one exception, every 

parent questioned following the last day of testing 

claimed to perceive a difference in their child's 

behavior based on experimental substance ingestion. Six 

of these parents differentiated their child's behavior 
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according to parental presence as well. These findings 

suggest that "sugar reactivity" is in the eye of the 

beholder—parents tend to see what they believe is true, 

though it is not an objectively varifiable phenomenon. 

Even children who hold the general belief that 

sugar ingestion makes them more active (76% of the 

saunple) did not behave differently after ingesting what 

they believed to be sugar. This finding could be 

attributed to treatment manipulation failure, i.e., 

children did not believe they were given two different 

substances. However, upon completion of the last 

testing session, 19 of the 24 children questioned (79%) 

claimed to perceive some type of difference between the 

two substances even though they were both sugar drinks. 

Sixteen (67%) of the children reported a difference in 

taste, usually with the drink perceived as "sweeter" on 

the day they were told it was sugar. Two subjects felt 

that the drinks were different flavors on each day. 

Only 5 (21%) of the 24 children questioned felt they 

behaved any differently on the two testing days, four 

saying they were more active with the sugar drink and 

one claiming he was more active with the Nutrasweet 

drink. One subject revealed his strong beliefs about 

his sugar-reactivity claiming that on the sugar day, he 
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felt "nervous," his thumb "wouldn't stay still," and his 

eyes "kept wigglin' all over the place. ' 

Noteworthy is the finding that parents rate their 

child as more hyperactive with the belief of sugar 

rather than Nutrasweet ingestion was significant only 

when the parent and child spent time together. One 

possible explauiation is that following sugar ingestion, 

the parent becomes irritated by the child's behavior 

viewing it as a personal imposition. However, when the 

parent is out of the room observing the child's 

independent activity, this parent is less personally 

affected by the child's behavior. Therefore, the parent 

is less likely to become irritated by this behavior or 

to view the child's solitary behavior as varying based 

on substance ingestion. The individual CAPQ items that 

were found to be significantly higher with the belief of 

sugar (versus Nutrasweet) ingestion with parent present 

(restless/ overactive, excitable/impulsive, distracts 

other, fidgety, cires often and easily) may be viewed as 

interpersonal variables serving to substauitiate this 

hypothesis. 

Perhaps some children hold the belief that sugar 

does indeed make them more active to be consistent with 

their parents' beliefs, though they do not act 

differently in practice. They may say they become more 
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active after eating sugary foods when asked, however, 

when examining the nature of their beliefs in more 

detail, as was done with the Sugar Beliefs Questionnaire 

(SBQ), they cannot personally describe the change they 

perceive in themselves. The children's responses on the 

individual item of the SBQ averaged out to "no change." 

The theory of self-verification (Snyder & Swann, 

1978) may further explain why children do not act 

differentially with sugar ingestion. According to this 

theory, in order for behavioral confirmation of a 

perceiver's expectancies to occur, the target must have 

some degree of uncertainty about his or her own beliefs. 

The results of the SBQ individual item aunalysis revealed 

that the children's beliefs were discrepant from their 

parent's beliefs concerning their own sugar-reactivity. 

Therefore, following the propositions of the 

self-verification theory, behavioral confirmation of the 

parental expectancies would not be predicted. 

A question arises as to why there is a lack of 

association between the findings on the two rating 

scales used by the parents. The Conners Abbreviated 

Parents Questionnaire (CAPQ) revealed significant 

results, yet the Parent Activity Rating (PAR) revealed 

no significant results. It may be that the CAPQ is 

simply a more reliable measure than the PAR. 
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Richardson, Craig and Branchey (1982) compared 

measures of tardive dyskinesia and found less variation 

in clinical rating scales than with frequency counts. 

The authors concluded that quantifying movements may not 

reflect the total clinical picture as caui be measured by 

a rating scale. Applying the findings of Richardson and 

his colleagues to the parental measures used in this 

study, parents appeared to perceive the child's entire 

"clinical picture" to have changed with sugar ingestion 

(as measured by the CAPQ) rather than simply their 

activity level (as measured by the PAR). Furthermore, 

the CAPQ items reflect dispositionally related variables 

where the PAR is a specific quantitative measure with 

less room for rater bias. In other words, the CAPQ 

allows for the parents to project their bias in the 

rating where the PAR is a more "objective" frequency 

count. If the parents do use the PAR as an "objective 

measure," then it logically follows that the results of 

the Specific Movement Scale (SMS), a frequency count 

used by blind observers, would be nonsignificant as 

well—as they were. It would have been useful to have 

had the blind experimenters rate the CAPQ and the PAR at 

the saune time the parents did as a reliability check of 

biased versus nonbiased oberservers. 
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It is difficult to ascertain why parents persist 

with the belief that sugar causes overactivity in their 

child when objective measures reveal no change in the 

child's activity level with sugar ingestion. Of the 

present sample of parents, all of whom believe that 

their child is sugar-responsive, 52% perceive themselves 

as becoming more active after eating sugary substances. 

This belief of sugar-responsiveness may be a family 

folklore that is passed down from generation to 

generation. The parent may view the child as very 

similar to him or herself. Perhaps the parent becomes 

more observant after sugar consumption, perceiving 

typical behavior in a more negative light, particularly 

when the child's behavior is personally irritating. 

Whatever the reason for the persistant belief, the 

results may be negatively affecting the child. In their 

review of the effects of stimulant drug effects on 

hyperactive children, Whalen and Henker (1976) point to 

the prevalence of external attributions (i.e., stimulant 

medication) for these children's behavior, whether 

positive or negative. The authors suggest that this 

externalized belief system often leads to a failure to 

teach effective self-management strategies. If parents 

persist with the belief that their child cauinot manage 

him or herself after sugar ingestion, the child may 
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eventually learn that under certain circumstances s/he 

does not need to learn proper self-control strategies. 

The parent/child relationship may eventually be 

impaired if the parent continues with the perception 

that the child behaves differently after sugar 

ingestion. Snyder and Swann (1978) suggest that 

perceivers use their beliefs about the target to guide 

their interactions as if the beliefs were true. After 

consuming sugar, the parent may label the child's 

behavior as negative ("cry baby," "bouncing off the 

walls," "pesty," etc.) lowering the child's self-esteem. 

If the child is given a negative label following sugar 

consumption, the parent may respond to the child 

differently, perhaps reducing the positive exchanges 

between them. The parent may also discipline the child 

for these perceived misbehaviors, a very frustrating and 

helpless experience for a child who is, in fact, acting 

no different than usual. The result may be a negative 

view of the parent as insensitive and subsequently 

overly disciplinary. 

Although previous research suggests that most 

children are not sugar-reactive, the lack of 

experimental maunipulation of substauice ingestion in this 

study prohibits the examination of this particular 

sample's actual reaction to sugar versus placebo. 
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Because subjects received sugar on each day of testing, 

it is possible that in this sample, the majority of 

children did become more active on each visit to the 

laboratory. In this case, the parents may have simply 

been more aware of the increased activity level of the 

children in the Expect Sugar condition. In other words, 

they may have misperceived the child's overactivity in 

the Expect Placebo condition, perceiving it as less 

active than was the case. 

Turning to the results of the Continuous 

Performance Test (CPT), the expectation of sugar versus 

Nutrasweet haul no significant effect on the children's 

performance even though 86% of the parents believed that 

their child's concentration was affected by sugar 

ingestion. However, when differentiating aunong children 

who carry the belief that sugar does impair their own 

performance (40%) au:id those who do not espouse this 

belief, significant differences were found. Children 

who claim that sugar impairs their concentration 

performed better overall than those who feel sugar does 

not effect their concentration. The "believers" maide 

more hits and spent less time off-task thaun the 

"non-believers." The effects were not significant based 

on the children's expectations of sugar versus placebo 

ingestion. These findings suggest that the children who 
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believe sugar impairs their performance are extra 

sensitive or concerned about their performance, perhaps 

even more perfectionistic in a sense. One could 

speculate that due to their vigilant nature, under 

certain circumstances, "sugar-believers" might even use 

sugar-reactivity to externalize causes of poor 

performamce, thus relieving themselves of personal 

responsibility. 

This study suggests that parental expectations 

regarding sugar ingestion do not influence the behavior 

of their children. Future research might auidress the 

issue of whether children's behavior influences their 

parents' beliefs. Parents may search for a plausible 

explanation or attritution for their child's overactive 

behavior. If a hyperactive child does indeed seek out 

and consume excess sugar, the parent may view this act 

as a viable explanation for hyperactivity. In this 

instauice, it is the child who influences parental 

expectations rather than vice versa. Such may be a 

possible explauiation for Prinz et al.'s (1980) finding 

that those children who consumed the most sugar were the 

most active. Future research could first exaimine 

parental beliefs concerning the causes of their child's 

hyperactive behavior. The researcher could then 

introduce an experimental suggestion that sugar 

46 



increases activity level and again measure parental 

attributions of their child's hyperactive behavior. 

In the future, research might address the issue of 

differentiation of the sample according to demographic 

characteristics, i.e., SES, age, gender, ADD-H or not. 

In this fashion, differences in behavior or performance 

due to metabolism, sophistication of belief system, 

performaurice sophistication, etc. might be detected. 

Future research might mamipulate substances to have 

both conditions (sugar and placebo) with alternating 

expectations (expect sugar/receive sugar, expect 

sugar/receive placebo, expect placebo/receive sugar, 

expect placebo/receive placebo). In this manner, one 

could exaimine the effects of substances versus 

expectations on children's activity and performance. 

Including two samples, parents who believe their child 

is sugar-reactive and those who do not hold this belief 

would allow for exploration of the variables that might 

differentiate these two groups, from personality 

variables to belief patterns to perception of their 

children. Detailed examination of the communication 

patterns between parent and child "believers" might 

allow for exploration of the mediating factors of 

parental expectations. This design might also permit 

examination of whether communication patterns influence 

47 



the child's belief system concerning personal 

sugar-reactivity. Replication of the present study 

examining a larger sample may reveal significant 

expectational effects and/or a different pattern of 

findings. This process is necessary to make conclusions 

with increased certainty. Whatever follows, the present 

study suggests that the common folklore of 

sugar-reactivity is more of a perception than a fact. 
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The effects of sugar on children's behavior is a 

topic of public interest and scientific importeunce. A 

widely held popular belief (also maintained by some 

physicisuns) is that sugar augments or even causes 

hyperactive behavior (Bennett & Sherman, 1983; Feingold 

& Feingold, 1979). Many parents believe that their 

child responds adversely after eating sweet foods to the 

point of becoming overly active or even aggressive 

(Varley, 1984). This belief is particularly prevalent 

among parents of hyperactive children, as evidenced by 

the fact that 59% restrict their children's intake of 

sugar as compared to only 8% of parents of controls 

(Wolraich, Stumbo, Milich, Chenard, & Schultz, 1986). A 

discussion of current empirical findings concerning the 

behavioral effects of sugar follows. After a brief 

discussion of the biological responses to eating sugar, 

the common beliefs about behavioral responses to sugar 

ingestion and their possible origins are discussed. 

Finally, research findings and controversies surrounding 

the effects of carbohydrates, particularly sugar, are 

exaunined. 

Sugar 

The average Americaun adult is believed to consume 

120 pounds of sugar per year (1/3 pound per day; Brody, 

1982). Sugars fall into the nutritional class of 
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carbohydrates (CHO) and are all composed of three 

elements: carbon, hydrogen, and oxygen. There are two 

kinds of carbohydrates: starches, which are complex 

CHO, and sugars, which are simple CHO. With the 

exception of milk and milk products (which contain the 

sugar lactose) nearly all CHO come directly from plants. 

Of the sugars, glucose, fructose and galactose are 

monosaccharides (single molecules). Sucrose (composed 

of glucose and fructose), maltose (two glucose 

molecules), aund lactose (glucose aund galactose) are 

disaccharides. Sucrose, also called table sugar, is the 

most widely used of the sugars. However, all sugars are 

eventually converted by the liver into glucose, also 

known colloquially as "blood sugar." 

Glucose, the body's main energy source, provides 

fuel for the brain and muscles and is necessary for fats 

to burn efficiently and completely. If the body is not 

supplied with enough glucose, it uses proteins as an 

alternative energy source, thereby reducing protein 

availability for building aund replacing body tissue. 

The body produces an insulin response to an influx 

of sugar. This response is attuned to nutritional 

intake in the following way. When a person begins to 

eat, saliva aund gastric juices are secreted. Glucose 

triggers the secretion of insulin in anticipation of 
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further nutrients, preparing for the absorptive phase of 

digestion, the storage of nutrients and utilization of 

glucose (Carlson, 1981). 

In a study designed to establish norms for glucose 

and insulin values in children, Josefsberg et al. (1976) 

used an oral Glucose Tolerance Test (GTT). The GTT is a 

test of the body's biological reaction to the intake of 

a large amount of liquid sugar or glucose. The 

researchers found a significant age difference in 

children's glucose aund insulin responses, yet no sex 

differences. For both pre- and post-adolescent 

children, the peak elevation of plasma glucose aund 

insulin was found to occur at 30 minutes. Also, for 

both age groups the biggest drop in glucose and insulin 

occurred between 60 and 90 minutes after ingestion. 

Thus, the shapes of the curves were similar for the 

prepubertal and post-pubertal children. The older 

children, however, showed significantly higher absolute 

levels of insulin throughout the test, both while 

fasting aund after drinking sugar. 

Common Beliefs About Behavioral 
Effects of Sugar 

Recent public attention has focused on the 

possible effects of common dietary constituents, such as 

food additives and sugar, on the behavior and 
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personality of children. A majority of parents of 

children manifesting Attention Deficit Disorder with 

Hyperactivity (ADD-H) regard diet as a means of managing 

their child's problems (Varley, 1984). Elaborate 

dietary regimens like that of Feingold (1975a, 1975b, 

1975c) are widely practiced in an effort to control 

children's behavior. The Feingold diet eliminates all 

artificial food additives, salicylates, and sugars. 

Often, not only the child but the entire family follows 

the same regimen in order to facilitate food buying, 

preparation aund compliance. Based solely on clinical 

observation, Feingold (1974, 1975a, 1975b, 1976) claimed 

that 40% to 60% of hyperactive children who strictly 

adhered to this diet showed a marked reduction in 

hyperactive behavior. 

Although the Feingold diet has received much public 

attention, controlled research testing the efficacy of 

the diet for reducing hyperactive symptoms has produced 

inconclusive results (e.g., Harley et al., 1978). A 

meta-analysis of 23 studies examining the Feingold diet 

found theat children placed on this diet were better off 

than only 55% of control subjects at the end of 

treatment (Kavale & Forness, 1983). Conners (1980) aund 

Mattes (1983) conclude that when the Feingold diet is 

implemented and positive results are found, they are 
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primarily attributable to placebo effects due to the 

increased amount of attention given to the child. Thus, 

efforts to control hyperactive behavior through dietary 

manipulation have not proven to be reliably effective. 

Recent speculation has shifted from food euiditives 

as a trigger of hyperactivity to the role of refined 

sugar as a trigger of the childhood syndrome (Varley, 

1984). Anecdotal evidence suggests that refined sugar 

augments or triggers hyperactive behavior, even in 

normal children (e.g., Feingold, 1975). Parents who 

espouse this belief report dramatic chaunges in their 

child's behavior within the first half-hour after sugar 

ingestion. Based on a survey of pediatricians and 

family practitioners, Bennett and Sherman (1983) 

concluded that the belief that sugar produces adverse 

responses in children is currently even more widespread 

thaun the belief that artificial food additives do so. 

These authors report that 45% of the surveyed 

practitioners recommend a sugar-restricted diet for 

their hyperactive patients. 

Beliefs concerning the effects of dietary sugar on 

behavior apparently derive from various sources. Some 

people take literally the metaphor that sugar is the 

body's main source of energy, believing it to stimulate 

activity and productivity. Following this rationale, 
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parents attribute their child's overactivity and 

aggression to eating sweets, believing that their child 

is hypersensitive to the energizing effects of sugar. 

As Brody (1982) points out, however, the only people who 

are energized by a quick rise in blood sugar are those 

who are hypoglycemic, exhibiting blood glucose levels 

below normal limits. Hypoglycemia occurs commonly with 

starvation; among well nourished individuals, however, 

hypoglycemia occurs only infrequently, predominauntly 

under two contitions. The first involves diabetics who 

are in insulin shock as a result of taking too much 

insulin, thus inducing too low a level of blood sugar. 

In this instaunce, aun acute rise in blood glucose is 

necessary in order to restore adequate energy supplies 

to the brain. The second occurs with athletes who, 

through prolonged exertion, have diminished energy 

levels, possibly leading to hypoglycemic symptoms (e.g., 

sweating, trembling, weakness). In these instances too, 

the rapid rise in blood glucose triggered by eating 

sugar returns blood glucose levels to the normal range. 

The supposed adverse effects of sugar (namely, 

restlessness in hyperactive children) have also been 

attributed to reactive hypoglycemia. Reactive 

hypoglycemia is defined as a condition in which the 

pancreas overreacts to an increase in blood sugar by 
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producing too much insulin. This results in reactive 

hypoglycemia: a severe drop in blood sugar to 

hypoglycemic levels, which triggers epinephrine 

secretion. As occurs in diabetic insulin shock, 

epinephrine breaks down glycogen into glucose thereby 

ensuring an adequate supply of glucose to the brain. 

Certain symptoms such as shadciness, weakness, faintness, 

headaches and confusion accompany hypoglycemia aund the 

resultant catecholaunine secretion. The restlessness of 

hyperactive children has been presumed to be aunother 

symptom that arises from reactive hypoglycemia. 

Reactive hypoglycemia is, however, a very rare 

condition, much rarer thaun hyperactivity (Americaun 

Psychiatric Association, 1980). Furthermore, 

considerable debate exists concerning the nature and 

even the existance of the reactive hypoglycemic syndrome 

(Permuth, 1976). Although exogenous insulin 

administered by injection can bring about hypoglycemia, 

there is no evidence that endogenous insulin secretion 

triggered by eating carbohyrates commonly lowers blood 

glucose below the normal range. Even for individuals 

whose blood glucose drops to very low levels on the GTT, 

few report any resulting symptoms. Because reactive 

hypoglycemia is such a rare aund controversial condition, 

it appears not to be a compelling explanation for a 
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disorder such as hyperactivity which occurs in 

approximately 3% of the childhood population (Americaun 

Psychiatric Association, 1980). 

Furthermore, empirical studies contradict the 

belief that sugar is an energizer and in fact suggest 

the opposite. Adults feel drowsier and less vigorous 1 

to 3 hours after eating a high-carbohydrate meal as 

compared to a high-protein meal (Spring, Mailer, 

Wurtman, Digman, & Cozolino, 1983; Spring et al., 1986). 

Also, meals high in carbohydrate and low in protein have 

been found to impair concentration in adults (Lieberman, 

Spring, & Garfield, 1986; Spring et al., 1983) and in 

children (Conners et al., in press). Such findings 

make it appear unlikely that the energizing effects of 

sugar can account for hyperactive behavior. 

Despite the lack of supportive evidence, the folk 

wisdom persists that there is a relationship between 

sugar and overactivity. In fact, as will be examined 

later, some studies do reveal a correlation between high 

sugar consumption and high activity levels (Prinz, 

Roberts, & Hantmaun, 1980; Wolraich, Stumbo, Milich, 

Chenard, & Schultz, 1986). Three hypotheses may be 

posited to account for this correlation: 1. sugar 

consumption causes increased activity, 2. hyperactivity 

causes children to seek out sugary foods; or 3. a third 
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variable explains the association between high sugar 

consumption and high activity. One plausable third 

variable is parental expectations that sugar causes 

hyperactivity; these expectations may create a 

self-fulfilling prophecy. 

Experimental Studies Finding Sugar Does 
Not Affect Behavior 

To address the first of the hypothesis that sugar 

consumption causes hyperactivity, rigorous research 

employing a double blind challenge design is necessary. 

After reviewing 11 experimental studies, Milich, 

Wolraich and Lindgren (1986) concluded that a majority 

of experimental investigations have revealed no 

significant increases in activity level after children 

ingest sugar. 

Ferguson, Stoddart and Simeon (1986) tested 8 

children, aged 5 to 13 years, whose parents felt their 

behavior was adversely affected by sugar and who were 

maintained on a low-sugar diet. The children were 

challenged six times (three times with sucrose and three 

times with aspartame) at various dosages (.5, 1.0, and 

1.5 gm/kg), then tested 30 minutes following ingestion. 

Of 262 t-tests performed on measures of behavioral 

observations, cognitive tasks, activity levels, and 

observer ratings, only 10 revealed significeunt 
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differences between substances, 6 of which may be 

attribted to practice effects. The authors then 

performed a second study exaunining 18 preschool 

children, aged 3.5 to 5.3 years. Behavioral 

observations, and readings from aun actometer (an 

electronic device worn on the wrist, ankle or waist to 

tabulate movements) were made for 1 hour following 

ingestion, then simple cognitive and motor tasks, as 

well as developmental drawings were auiministered. 

Exaunination of the data as single-subject experiments 

revealed that three children showed consistently poorer 

scores on the developmental drawings on sucrose days 

versus aspartaune daiys. Also, three children showed 

marked decreases in activity on sucrose days versus 

aspartame and baseline days. Combining the data from 

all subjects revealed no isgnificant differences between 

substances with the exception of the developmental 

drawing task. 

Madnan and his colleagues (1985) studied 16 

children, aiges 4 to 10 years, who were reported to 

become aggressive, overactive, loud and non-compliant 

after the ingestion of sugar. The children were 

challenged with 3 gm/kg of sucrose in a non-blind 

design. Laboratory observation measures of activity 

level and impulsivity in a playroom taken 20 minutes 
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after ingestion revealed no significant changes due to 

sugar. Five of the children who showed at least a 15% 

increase in three of the four measures were retested 

using a double-blind challenge at 20-, 70- and 

120-minute intervals following substaunce ingestion. The 

substaunces were administered in a lemon-flavored 

ice-slush drink and included either sucrose, fructose 

(honey), tapioca starch or aspartame, along with a 

balanced sucrose-free lunch. Taste, appearaunce and 

order were disguised by using an opaque thermos and 

lemon flavoring and by occluding the child's nostrils 

with a nose clip. Two of the children reacted with 

increased activity, and the three others displaiyed a 

decrease in activity with the ingestion of sugar. When 

the two children whose activity increased with sucrose 

were rechallenged, the results were at variaunce, 

revealing no significant changes (with the exception of 

one child who reacted to the placebo). So sugar did not 

consistently increase activity level and even decreased 

it in some children. 

Kaplan, Wamboldt, and Barnhart (1986) implemented a 

study with nine children, four of whom met the criteria 

for Attention Deficit Disorder with Hyperactivity 

(ADD-H), and most of whom were reported to be 

sugar-responsive by their parents. As an aunalogue to a 
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natural mealtime condition, the children were free to 

eat as much as they desired of either of two breakfasts 

that contained an equal amount of dietary protein, fat, 

or complex carbohydrates. The meals had either a high 

or a low-sucrose content (aspartame was used as a 

sugar-substitute in the low-sucrose breatkfast). The 

subjects received 12 breakfasts from each of the 

experimental conditions (12 days each) in a randomly 

assigned crossover method. Blind to the breakfast 

contents, teachers rated each child, and other trained 

observers rated each child's behavior 30 to 60 minutes 

following ingestion. Neither the ratings nor the 

observations revealed significant differences between 

effects of the two breakfasts. As the authors state, it 

is interesting to note that even with the freedom to eat 

an infinite supply of sweet foods, the children showed 

no behavioral reaction to their ingestion. 

Kruesi, Rapoport, Berg, Stables and Bou (1987) 

conducted a series of double-blind challenges with 

preschool boys aiged 2 to 6. Reportedly sugar-responsive 

boys (n=14) and 10 of their reportedly non-responsive 

playmates were challenged with several substaunces (1.75 

g/kg sucrose, 1.75 g/kg glucose, 30 mg/kg aspartame, and 

saccharin). Responders and their familiar playmates 

were tested in pairs during the four laboratory portions 
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of the study. Following substance ingestion, the boys 

spent a total of 2 hours in the playroom with a research 

assistant who initiated both provocative arguments and 

conflicts as well as friendly conversations and stories. 

The sessions were videotaped and behavior was rated 

for duration of interpersonal aggression (attacks or 

physical attempts to tadce other's possessions) as well 

as aiggression against property (attempts to damage toys 

or room furnishings). The assistant rated each child on 

hyperactivity using the Conners 10-item Hyperactivity 

Index (Conners, 1973). Motor activity was tabulated 

using an actometer. Parents also rated their child's 

behavior using the Conners 10-item scale for the 

remainder of his waking hours after the visit to the 

laboratory. During the home challenges, parents rated 

their child's behavior hourly using the Conners 10-item 

scale during the 5 hours after substance ingesion. 

Results indicated no significaunt main substance 

effect on hyperactivity nor aggression. There was a 

significant main effect of substaunce on motor activity, 

with significantly less motor activity following 

aspartame versus glucose and sucrose, suggesting that 

aspartame may decreas activity. 

Given the results of these studies, there is little 

evidence to suggest that normal children, even those who 
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are believed by their parents to be sugar-reactive, show 

a significant increase in activity due to sugar. 

gyperimentnl Studies Examining 
Hyperactive Chi1drf>n 

The previously mentioned studies employed either 

normal children only or mixed samples including some 

children who have manifested various disorders, 

including ADD-H. Several studies have also been 

conducted in an attempt to exaunine the specific effects 

of sugar on children diagnosed as clinically 

hyperactive, a group alleged to be hypersensitive to 

sugar. Wolraich, Milich, Stumbo and Schultz (1985) 

examined boys diagnosed as ADD-H in two separate 

studies. The subjects were admitted to a clinical 

research center for three days aund were maintained on a 

sucrose-free diet. They were also medication-free for 

at least 24 hours prior to testing. On the first day of 

testing, baseline measures on the learning tasks were 

obtained. On days two and three, the boys draunk either 

sucrose (1.75 gm/kg) or aspartame in a flavored drink. 

The dependent variables—playroom observations and 

actometer readings during a free-play aund a restricted 

academic setting, attention and impulsivity meaures 

during a continuous performaunce task, aund various 

learning tasks—were identical in two studies conducted 
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by Wolraich et al. (1986). Study I included 16 boys, 

aged 7 to 12 years, who received the substance 1 hour 

after eating lunch. Study II examined 16 boys aged 8 to 

12 years, who received the drink at 8:30 a.m. after an 

overnight fast. The results of both studies revealed no 

significant differences in activity, attention or 

performance on learng tasks due to substance. 

Furthermore, after combining the data to increase 

statistical power, effects on only 1 of 37 variables 

(Draw-A-Line Slowly) reached significance in a series of 

correlated t-tests. 

Gross (1984) employed a double-blind challenge 

design to test 50 hyperactive children, ages 5 to 17 

years, whose mothers maintained that their child reacted 

fiuiversely to sugar consumption. The mothers were given 

two quart-sized jars of a lemon-flavored drink, one 

containing sucrose and the other containing saccharin. 

Immediately prior to a time when the mother could 

observe her child for several hours, she gave this child 

one-third of the contents of one of the jars in any 

order she chose until both jars were empty. She then 

rated the child's behavior on a 10-point scale, from -5 

(much worse) to +5 (much better). None of the children 

showed a consistent response to the sugar-drink, even 
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though some reported that they could taste the 

difference between the two drinks. 

Milich and Pelham (1986) employed a study designed 

to explore hyperactive children's possible sugar 

reaction in those areas that are most problematic for 

them, classroom performance and peer relations. While 

participating in a 7-week day-treatment program, 16 

hyperactive boys from the ages 7 to 9, were tested on 4 

days. Without receiving breaikfast, at 8:00 a.m. the 

boys drank Kool-aid containing either 1.75 gm/kg of 

sugar or the taste equivalent of aspartame presented in 

random order. They participated in each condition for 

two days and were blind to the experimental condition. 

The data were collected for three and one-half 

hours after ingestion during two recreational periods 

and one classroom period. During recreational periods, 

the dependent variables included following rules, 

positive peer interactions, noncompliance, negative 

verbalizations, and time-outs. Dependent variables for 

the classroom period included on-task behavior, 

following rules, timed-math attempted and percent 

correct, timed-reading attempted aund percent correct, 

fiund other items attempted aund percent correct. Also, at 

lunch the teachers aund counselors completed rating 

scales on the children's behavior over the entire 
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morning. Conbining the data for each condition, as with 

the previous studies, Milich and Pelham detected no 

significant differences between the substamces. Upon 

examination of a subdivision of aggressive hyperactive 

boys, one significant difference was found: on the 

sugar daiys, these subjects showed a decrease in 

following rules compared with the placebo days. 

According to individual data, however, only 1 child 

consistently responded adversely to sugar on 4 of the 25 

measures. 

The preceding experimental studies consistently 

demonstrate the lack of significaunt adverse behavioral 

or cognitive effects of sugar as compared to placebo. 

These studies have for the most part been carefully 

designed and implemented and ceunnot therefore be 

discounted due to poor methodology. In supporting the 

null hypothesis, they provide no empirical support for 

the first hypothesis; sugar does not appear to cause 

hyperactivity. 

Experimental Studies Finding Sugar 
Increases Activity Level 

Although a most of the empirical data fail to 

support the hypothesis that sugar causes an increase in 

activity, there have been a few studies demonstrating 

some adverse effects, namely, increased activity levels 
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following the ingestion of sugar. Goldman, Lerman, 

Contois and Udall (1986) challenged eight normal 

preschool children after an overnight fast in a 

double-blind design. The subjects were given relatively 

high doses (2 gm/kg) of sucrose or aspartame in six 

ounces of oraunge juice. The children were then observed 

during free-play at 10, 40 and 70 minutes after 

ingestion. They also performed a continuous performance 

task at 30, 60 and 90 minutes after ingestion. The 

results indicated a significaunt increase in locomotion 

and/or unfocused behavior 40 minutes after ingesting 

sucrose as opposed to the placebo. At 60 minutes after 

drinking the sugar-drink, the children displayed an 

increase in errors on the vigilance task, yet they 

showed a decrease in errors over time after drinking the 

placebo substaunce. The authors conclude that, within 

the first hour after ingestion, sugar does have an 

adverse effect on the performance and behavior of 

preschool children. Yet, as the authors point out, the 

amount of activity never exceeded the normal raunge, so 

there was no indication that sugar caused hyperactivity. 

In a study by Conners and Blouin (1983), 13 

children (ages were not specified) of various diagnoses 

(severe behavioral disorders, anxiety, aund attention 

deficits) in a Children's Psychiatric Hospital received 
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a challenge of 50 grams (about 1.5 gm/kg) of sucrose, 

fructose, or aspartaune. The substances were 

administered in a drink after a high-protein breaikfast. 

Teachers aund nurses completed rating scales, and the 

experimenters recorded behavioral observations aund 

obtained actometer readings. The children were studied 

over a 2- to 4-week period with a double-blind design. 

No differences between sugars were found. However, when 

compared to placebo, a significant increase in total 

movement eund a decrease in appropriate behavior was 

found. Neither teachers nor nurses, though, could 

detect any differences between the two conditions. 

Conners found different results (1983, cited in 

Milich, Wolraich, & Lindgren, 1986) when examining 

children in residence on a psychiatric ward, a 

population similar to that in his previous study 

(Conners & Blouin, 1983). In a pilot study, 12 children 

were challenged with sucrose, fructose (1.25 gm/kg) or 

asparteime over a 2- to 4-week period. The drink 

containing the substance was administered with a 

breakfast. There was no control over sugar intake, and 

no blind techniques were employed. The dependent 

variables included a measure of sustained attention 

activity level aund compliaunce on the ward. The results 

revealed an increase in activity with the sugars as 
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compared to the placebo. Replication by the same 

authors used a larger sample (37), blind techniques and 

the same measures as the previous study. The results 

revealed a decrease in fine motor activity with sucrose 

and a decrease in gross motor activity with fructose. 

These later findings are consistent with those revealing 

a decrease in activity level with the ingestion of sugar 

versus placebo (Behar, Rapoport, Adams, Berg, & 

Cornblath, 1984; Ferguson et al., 1986). 

By their indication of aun increase in activity aund 

inappropriate behavior after sugar ingestion, these 

three studies (Conners, 1983; Conners & Blouin, 1983; 

Goldman et al., 1984) are at variaunce with the majority 

of findings from other experimental studies. A number 

of possible explanations for the discrepancy may be 

considered. It is possible that these studies have 

identified a small subset of children (i.e., some 

preschoolers, or severely disturbed children) who are 

hypersensitive to the behavioral effects of sugar. It 

is also possible, however, that these varying results 

arose because of divergent methodologies. In the 

Conners et al. studies, prior food intake was 

uncontrolled and 43% of the sample met the criteria for 

pica; thus, prior nutritional as well as nonnutritional 

influences remain undetermined. For example, caffeine 
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or xaunthines, substaunces often found in foods containing 

sugars, might have increased activity. Moreover, the 

chaunges in behavior observed after eating sugar were so 

subtle that clinical observers could not detect them. 

Nonetheless, these findings leave open the possibility 

that a small subset of children might show heightened 

activity after receiving a sugar challenge. Such 

children, if they exist at all, appear to be in the 

minority. 

Experimental Studies Finding Sugar 
Decreases Activity Level 

To summarize the evidence reviewed thus far, most 

experimental studies fail to reveal heightened activity 

following children's consumption of sugar. The studies 

that do show an increase in activity level after the 

ingestion of sugar are at variance with some studies 

that reveal a decrease in activity after consuming 

sugar. 

In a well-controlled, double-blind experiment, 

Behar et al. (1984) examined 21 boys who were considered 

by their parents to display adverse behavioral reactions 

to sugar ingestion. The subjects ranged in age from 6 

to 14 years and were of varied diagnoses. Nine of the 

boys met the criteria for ADD-H, eight did not qualify 

for a psychiatric diagnosis, and the remainder presented 
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ambiguous clinical profiles. Before the testing, the 

children maintained a high-carbohydrate diet for three 

days and fasted from 8:00 p.m. on the night prior to the 

test. All subjects were medication-free for one week 

before the testing. 

The testing sessions were conducted on three 

separate days, at least 48 hours apart. At 8:00 a.m., 

each child was given either a dietary sugar load 

(d-glucose or sucrose at 1.75 gm/kg) or a saccharin 

placebo in lemon-flavored drinks. All drinks contained 

some saccharin to control for taste differences and to 

maintain double-blind conditions. Dependent measures 

were obtained hourly from 1 to 5 hours after ingestion 

of the substances. The experimenters used aun actometer 

and abbreviated Conners scale (Goyette, Conners, & 

Ulrich, 1978) to measure activity level. Cognitive 

measures included a memory task aund a continuous 

performance task. 

Results indicated no differences in activity level 

across the three substances. With the sugars combined, 

however, the researchers found a small but significaunt 

decrease in activity at the third hour after 

consumption. Observers were unable to detect this 

difference and the researchers found no differences in 

cognitive efficiency between the two substances. 
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Results of this study suggest that sugar does not 

increase activity level in children, but might even 

decrease it. 

As described earlier, a similar trend of a decrease 

in activity with sugar ingestion was found by Ferguson 

et al. (1986) when studying the effects of sugar versus 

aspartaune on 18 preschool children. Marked decreases in 

actometer readings on the sugar days occurred 

consistently with three of the subjects. In a study 

exaunining the effects of sugars on children with various 

psychiatric diagnoses, a reduction of activity level in 

the classroom was also found when the children consumed 

sugar (Conners et al., in press). Thirty-eight children 

residing in a children's psychiatric hospital were 

randomly assigned to receive a sucrose, fructose, or 

aspartaune challenge after breakfast in a repeated 

measures design. The substance was administered in a 

non-nutritive oraunge drink, the order of presentation 

was counterbalaunced, and the observers were blind as to 

the experimental condition. The results indicated that 

the sugars reduced the level of activity in the 

classroom, impaired performance on the Continuous 

Performance Test, and reduced reaction time. 

Conners et al. (in press) employed a hierarchical 

regression analysis to control for the factors of age, 
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sex and nutritional content of breakfast. Weak effects 

of sugar persisted in this aunalysis. The authors 

concluded that the nutritional content of the breakfast 

ingested prior to the challenge produced the strongest 

effects, with carbohydrates increasing activity except 

in the presence of protein. These conclusions must be 

considered cautiously due to the lack of the appropriate 

experimental controls to permit a true test of the 

hypothesis. The findings do, however, highlight the 

observation that there is usually a greater amount of 

carbohydrates in entire meals as opposed to single 

challenge substances, suggesting that the former might 

have more potent behavioral effects. This possibility 

will become relevant in later discussion of the effects 

of sugar challenges versus carbohydrate meals on 

performance. 

Sugar Intake of Hyperactive Children 

Although there is little evidence to support the 

theory that hyperactivity caun be attributed to sugar 

intadce, mauny parents maintain the belief that their 

child's overactivity results at least partially from 

chronic excessive overconsumption of sugar (Bennet & 

Sherman, 1983). Feingold and Feingold (1979) argue that 

hyperactive children consume more sugar and artificial 

aidditives than normal children; they also suggest that 
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many hyperactive children are hypersensitive to these 

substances. Several researchers have, however, found no 

systematic significant differences in the dietary 

contents of hyperactive aund normal children (Palmer, 

Rapoport, & Quinn, 1975; Prinz et al., 1980; Wolraich et 

al., 1986). 

In a study by Prinz, Roberts, and Hantman (1980), 

the mothers of 28 hyperactive or 26 normal children were 

instructed to complete a daily food intake diary for 

their child over the course of seven dao's. The results 

revealed no significant differences in the ratio of 

sugar products to nutritional foods consumed by the two 

groups of children. On the other hand, researchers 

found that the hyperactive sample consumed significantly 

fewer grams of food per daô  than the control children. 

Thus, because higher levels of activity require more 

calorie utilization than lower levels of activity, it 

appears that the food consumed by hyperactive children 

is highly fuel-packed. 

The Prinz et al. study, however, contained a 

methodological difficulty in the classification of food 

inteike. In order to provide a gross estimate of food 

consumption, foods were classified into one of four 

categories: sugar products, refined carbohydrates, 

nutritional foods, aund unclassifiable food entries. 
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Only the sugar in "sugar products" was reported. In 

addition, sugar consumption was estimated by the total 

weight of the food rather than by the separate weights 

of the nutrients contained in the food item, the latter 

being the more conventional measure. Prinz et al.'s 

(1980) method obscures difference due to varying 

densities of food nutrients. For exaunple, when 

researchers use food-weight measurement, a food high in 

water concentration (e.g., sweetened beverage) measures 

heavier in sugar than a food high in dry sucrose 

concentration (e.g., sweetened cadce), even though the 

two contain identical amounts of sucrose. Therefore, 

food-weight measurement, as opposed to nutrient-weight 

measurement, may lead to spurious results. 

In a replication of the Prinz et al. study, the 

more conventional means of nutritional measurement was 

employed (Wolraich et al., 1986). Parents recorded the 

child's total food intake over a three-day period, aund 

the daily sugar intake was estimated on the approximate 

weight of the sugar actually contained in each product. 

Diet records were obtained for 32 boys diagnosed as 

manifesting Attention Deficit Disorder with 

Hyperactivity (ADD-H) aund from 26 control boys between 

the ages of 7 aund 12 years. Because the hyperactive 

sample was of a lower socioeconomic status than the 
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control saunple, socioeconomic status was a covariate in 

the analysis. 

In addition to the 3-day record, Wolraich, and his 

colleagues interviewed the parent aund child 

independently to assess customary food intake over a 

longer time period. They presented the interviewees 

with a list of 17 commonly consumed sweetened foods and 

asked the respondant to give the frequency and quantity 

consumed by the child in question (e.g., three times per 

daiy, two times per week or once a month). This 

procedure allowed comparison of the responses of the 

parent and child. Again, the data were converted to aun 

estimate of the number of grauns of sugar consumed daily, 

as a representation of consumption over a longer period 

of time. 

Wolraich et al. (1986) found no differences between 

groups in dietary measures of nutritional content in 

either the 3-day reports or the 28-daô  food frequency 

interviews. Although more parents of the hyperactive 

children attempted to restrict their child's sugar 

intake, less thaun half were able to maintain their 

child's sugar intaJce to below 50 grams per day. The 

hyperactive children also reported significantly more 

sugar intake thaun their parents reported. This led the 

authors to question the reliability of dietary records 
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reported by mothers of hyperactive children. It 

appears, therefore, that contrary to Feingold's 

statements, hyperactive children do not as a group 

consume more sugar than normal children. 

In spite of considerable evidence to the contrary, 

parents of mauny hyperactive children continue to 

maintain both that their children's sugar intaJce is 

deviant and that their children behave hyperactively 

after eating sugar. Since these conclusions do not 

appear to be soundly based on evidence, why might they 

persist? Do any data support them? 

Correlational Studies of 
Sugar and Behavior 

Even though children diagnosed as hyperactive do 

not as a group eat more sugar than normal children do, 

perhaps aun association exists at the extremes such that 

the most overactive children do eat excessive amounts of 

sugar. Perhaps, then sugar intake and hyperactivity are 

correlated within the hyperactive group, such that 

parents observe such a connection and infer that sugar 

causes hyperactivity. 

Recall the Prinz et al. (1980) study comparing 

hyperactive children to normal controls. The 

hyperactive sample in this study consisted of children 

who scored high on the Werry-Weiss-Peters Activity Scale 
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(Werry & Sprague, 1970) aund whose behavior was 

classified as extremely overactive, resulting in 

negative consequences in both the home and school. 

Mothers of the hyperactive children were instructed to 

complete a daily diet diary for their child for seven 

days. Each child was videotaped for one 15-minute 

play-period. Correlations were computed between 

videotaped behavior aund food intake within the 

hyperactive and normal groups. The findings indicated 

that the hyperactive children who displayed the most 

destructive-aggressive behavior also consumed the most 

sugar. Even among control children, those who 

displayed the most quadrant chaunges (locomotion across 

lines separating the room into quadrants) indicating 

heightened activity, also ingested the most sugar. 

Parents of especially aggressive aund active children, 

then, jio correctly observe that their children eat a 

disproportionate amount of sugar. Perhaps this 

observational correlation is the basis for concluding 

that sugar causes hyperactivity. 

The Prinz et al. study (1980) should be cautiously 

exaunined. Due to its correlational design, neither 

causality nor directionality can be determined. 

Although the authors conclude that sugar may cause 
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hyperactivity, the children's diets were not directly 

controlled or varied. 

In a replication of the Prinz et al. (1980) study 

(Wolraich et al., 1986) examined the relationship 

between dietary habits and behavioral problems in 32 

hyperactive boys. Behavioral observations, and learning 

measures were obtained to compare with dietary records 

completed by the boys' mothers. The behavioral 

observations were recorded during free-play and academic 

tasks. Wolraich and his colleagues obtained measures of 

attention and impulsivity with a Continuous Performaunce 

Task, motor inhibition drawing task, aund a Matching 

Familiar Figures Task. Measures of learning included 

nonsense spelling and paired associate learning. 

Four behavioral variables showed significaunt 

correlations with sugar intake. These correlations were 

found during free-play, with positive relationships 

displayed between sugar intaJce aund attention shifts, as 

well as measures of activity. The measures of activity 

included reading from aun actometer aund grid crossings. 

Higher levels of sugar intake were also associated with 

less time spent on task. These results replicate those 

of the Prinz et al. (1980) study. They are also 

consistent with the data of Prinz and Riddle (1984) who 

found an association between high sugar consumption and 
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impaired attention. Wolraich and his colleagues (1986) 

do suggest caution in interpreting their findings. When 

employing partial correlations controlling for age and 

socioeconomic status, only 4 of the 37 dependent 

variables were correlated significantly with sugar 

intake, eund these variables were somewhat different than 

ones found by Prinz et al. (1980). More noteworthy, the 

authors suggest, is the number of variables that were 

not associated with sugar intake. 

Another study examining the relationship between 

diet and activity level was performed by Kruesi and his 

colleagues (Kruesi et al., 1987a; Kruesi et al., 1987b). 

Food intadce records were analyzed vor 14 boys, aged 2 to 

6 , who were considered by their parents to respond 

adversely to sugar ingestion and 10 of their same age 

non-sugar responsive plaiymates. The diet records were 

aunalyzed by the Nutrition Coding Center of the 

University of Minnesota for consumption of major 

nutrients as well as the intake of five specific sugars. 

Consistent with findings from other sutdies, Kruesi et 

al. (1987a) failed to detect differences between groups 

in the total intake of carbohydrates, proteins, fats, 

glucose, galactose, or total sugars. Fructose aund 

maltose intake were higher for responders versus 
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non-responders, yet total maltose consumption was 

minimal. 

Each sugar-responder met with a non-responder 

playmate for a total of four play sessions (Kruesi et 

al., 1987b). The children were videotaped as they 

interacted with a research assistant who initiated both 

provocative as well as friendly interactions among the 

pair. Behavior was rated for activity level, duration 

of interpersonal aggression, as well as aggression 

against property, the later being analagous to Prinz et 

al.'s (1980) rating of destructive/aggressive behaviors. 

Sugar consumption was positively correlated only with 

duration of aggression against property for the 

sugar-responder group, but not for both groups combined. 

These results are consistent with Prinz et al.'s (1980) 

finding that sugar intake correlated positively with 

destructive/aggressive behaviors. Therefore, 

correlational studies have demonstrated reliable but not 

overwhelming positive associations between hyperactive 

behavior and carbohydrate intake. These correlations 

may contribute to the persistent belief that sugar 

causes hyperactivity. 

What relationship might exist between sugar 

consumption and overactivity? As noted earlier, one 

possible hypothesis is that sugar causes hyperactivity. 
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Well-controlled experimental studies have, however, 

failed to support this hypothesis. A second possible 

hypothesis to be reviewed in the next section, is that 

the causal relationship is reversed: hyperactivity 

causes children to seek out sugary foods. This might 

occur because of a need to replenish calories lost as a 

result of high levels of activity. Alternatively, 

hyperactive children might seek out sugar because of its 

calming effects on behavior, as suggested by 

carbohydrate's effects on brain tryptophaun influx, to be 

described below. 

Physiological Mechanisms 

Following a carbohydrate-rich/protein-poor meal, 

the synthesis and release of brain serotonin increases 

(Wurtman, 1982). The cell bodies of many of the brain's 

serotonergic neurons are located in the midbrain raphe 

nuclei which are involved in triggering the onset of 

sleep. To understand the process aund its implications, 

a digression becomes necessary. 

As Spring (1986) explains, tryptophaun is an 

essential aunino acid that is the precursor for the 

neurotransmitter serotonin. Tryptophan is not 

synthesized in maunmals but must be obtained through the 

intake of dietary protein. Because tryptophan is 

present in protein, one might assume that a high-protein 
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meal would increase the brain levels of tryptophan. This 

is not the case however. A protein-rich and 

carbohydrate-poor meal increases blood levels of 

tryptophan but not brain levels of tryptophan aund 

serotonin (Fernstrom & Wurtmaun, 1972; Wurtman, 1982). 

Thus, a mechaunism restricts the passage of tryptophan 

across the blood-brain barrier after a high-protein 

meal. The mechaunism involves competition aunong the 

Large Neutral Amino Acids (LNAA's) for transport via the 

saime carrier system across the blood-brain barrier. 

A carbohydrate-rich meal triggers the secretion of 

insulin. This causes most of the circulating LNAA's, 

but not tryptophaun or phenyl al aunine, to leave the 

bloodstream and be taken up into the muscles. 

Tryptophaun is immune to the effects of insulin because 

it binds with albumin while other LNAA's circulate as 

free molecules. Fatty acids are usually bound to 

albumin, but insulin strips them away. This results in a 

greater availability of free albumin to which the 

circulating tryptophan caun bind. Tryptophaun' s affinity 

for its blood-brain carrier molecules is, however, even 

higher than its affinity for albumin, causing tryptophan 

to detach from albumin and re-attach to carrier 

molecules. The insulin secretion triggered by a 

carbohydrate-rich meal thus reduces tryptophan's 
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competition for access to carrier molecules, enabling 

passage across the blood-brain barrier. In support of 

this hypothesis, Fernstrom and Wurtman (1971, 1972) 

found that the amount of tryptophan in the blood alone 

does not determine its availability for conversion into 

serotonin; the ratio of tryptophan to other LNAA's does. 

Mood and Performance in Adults 

The administration of 5-hydroxytryptamine 

(serotonin) or 5-hydroxytryptophaun (a precurser of 

serotonin) into circulation induces sleep (Kelly, 1981). 

Furthermore, the ingestion of a high-carbohydrate meal 

induces more drowsiness than a high-protein meal 

(Spinweber, 1981; Spring et al., 1983). The timing of 

the drowsiness parallels the rise in plasma tryptophan 

relative to the other LNAA's (Leiberman et al., 1983; 

Spring et al., 1986). 

In a study comparing L-tryptophaun in combination 

with a high-carbohydrate or high-protein meal, Hartmaun, 

Spinweber, and Fernstrom (1977) found that the 

carbohydrate meals produced significantly higher levels 

of sleepiness than the protein meals 120 minutes after 

ingestion. They also found that a carbohydrate/ 

tryptophan diet did not significantly differ in its 

effects from the carbohydrate/placebo diet. 
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In yet another study. Spring and her colleagues 

(1986) monitored the plasma constituents and mood of 

seven normal females after a carbohydrate-rich/ 

protein-poor, or balanced meal. The carbohydrate meal 

significantly increased fatigue when compared to 

fasting. This finding could not be attributed to 

absolute hypoglycemia because the blood glucose levels 

remained high after the ingestion of this meal. Thus, a 

consistent finding in normal adults is that a 

high-carbohydrate/low-protein meal tends to increase 

drowsiness/fatigue approximately two hours after 

ingestion. 

To the extent that a drowsy state following a 

carbohydrate-rich meal in auiults is paralleled by a 

calm, low activity state in children, these findings 

have implications for childhood hyperactivity. Children 

who are overactive might even "self-medicate" via sugar 

intake in order to produce a reinforcing state of 

enhanced behavioral control aund lowered activity. 

If carbohydrates increase the level of drowsiness 

in adults, concomitant performance deficits might be 

expected. In examining the effects of tryptophaun, whose 

brain entry is enhanced by eating carbohydrates, and 

tyrosine, whose brain entry is diminsihed by eating 

carbohydrates, on humaun performaunce, Lieberman and his 
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colleagues (1983) used two reaction-time tasks (auditory 

and visual), a manipulative dexterity task, and a 

tapping task. They tested subjects two hours after 

ingestion preceeded by a 12-hour fast and found that the 

ingestion of tryptophan produced a longer reaction-time 

on simple auditory tasks than tyrosine produced. No 

significant differences were found, though, when either 

substance was compared to placebo. Thus, tryptophan 

induced drowsiness but produced only an equivocal 

adverse effect on performaunce. 

When examining the effects of protein aund 

carbohydrate meals on performance. Spring et al. (1983) 

found differences as a function of age. In this study 

the subjects maintained a fast extending from 8:00 P.M. 

until the consumption of the experimental meal the 

following day. They ate a high-carbohydrate low-protein 

(non-dairy sherbet) or a high-protein low-carbohydrate 

(turkey breast) meal either at breakfast or at 

lunch-time. Performance was tested two hours after 

eating. After a lunch that was high in carbohydrates, 

the older subjects displayed impaired concentration on a 

test requiring sustained attention. Thus individuals 

over 40 years of age may be especially sensitive to the 

effects of carbohydrate meals, particularly when eaten 

for lunch. 
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Effects of Sugar nn Children's 
Performannf> 

The studies examining the effect of sugar intake on 

children's performance have produced mixed results as is 

true with the findings on sugar's effect on children's 

activity. As reviewed previously, two studies to date 

have demonstrated a significant correlation between high 

sugar consumption and impaired performance (Prinz and 

Riddle, 1986; Wolraich et al., 1985). Three 

experimental investigations have suggested a causal 

relationship between carbohydrate ingestion and 

subsequent performance impairment. Two involved a 

sucrose challenge given to preschool children (Ferguson 

et al., 19886; Goldman et al., 1986) aund another 

exaunined psychiatric child inpatients given a high 

carbohydrate breakfast as opposed to protein or fasting 

(Conners et al., 1985). Three studies have found no 

detrimental effects of sugar on performance when 

compared to a placebo. One employed an experimental 

challenge after an overnight fast (Behar et al., 1984), 

one was employed without a fast (Ferguson et al., 1986), 

and one served the challenge in a drink along with 

breakfast (Conners, 1983). 

It is difficult to determine the source of the 

descrepant findings. Both positive and negative results 
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have been obtained with liquid versus solid challenges, 

with challenges served alone versus with meals, aund when 

testing has occurred at various intervals following 

ingestion. It may be partially attributable to 

differences in elapsed time between ingestion and 

testing. As was suggested for hyperactivity, it remains 

possible that some preschoolers and psychiatrically ill 

children perform more poorly after eating sugar. 

Summary of the Possible Explanations for 
the Correlational Findings 

Returning to our original question, how caun the 

correlation between high activity and high sugar intake 

be explained? It is clear from the experimental 

findings that sugar fails to consistently elevate 

activity, rejecting the hypothesis that sugar causes 

hyperactivity. An alternative hypothesis remains 

possible: that hyperactivity causes children to 

selectively seek out sugary foods. Given an 

understanding of physiological reactions to sugar 

ingestion, it is plausable, although entirely 

speculative, that overactive children selectively eat 

sugar in an effort to calm themselves or supply needed 

calories. A third hypothesis, however, is equally 

plausable. It may be that there is no direct 

relationship between sugar consumption aund activity 
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levels, but that a correlation arises because of the 

indirect influence of a third variable. The third 

variable, in this case, might be parental expectations. 

It may be that parents' beliefs that sugar causes 

hyperactivity, as conveyed to their children, create a 

permissive context for children to become more active 

after eating sugar foods. The expectation that sugar 

promotes hyperactivity might therefore create a 

self-fulfilling prophecy, generating a correlation that 

would not otherwise exist in nature. This 

self-fulfilling prophesy may explain the first 

observations made by Feingold in 1974 of a correlation 

between sugar ingestion and hyperactivity. 

Expectations 

The hypothesis tested in this study is that the 

expectation that sugar increases children's activity 

levels creates a self-fulfilling prophesy such that 

parental expections actually adversely affect children's 

behavior. It is posited that children respond as if 

parental beliefs are giving them permission to behave 

with less self control after eating sweet foods. 

According to Sprague (1981), the placebo effect 

involves a cognitive set which contains specific 

expectations about the effects of a treatment. Shapiro 

(1971) defines placebo as "a substance or procedure that 
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is without specific actiivity for the condition being 

evaluated," and the placebo effect as "the nonspecific, 

psychologic, or psychophysiologic effect produced by 

placebos" (p. 440). Given the fact that sugar produces 

little effect on children (e.g., Behar et al., 1984; 

Ferguson et al., 1986; Mahan et al., 1985; Wolraich et 

al., 1985), sucrose may be considered a form of placebo 

with regard to its effects on activity. 

The placebo effect is a phenomenon that has been 

recognized for centuries. According to Frank (1961), 

physicians have always known that instilling positive 

expectations aids treatment success. In fact, it has 

been stated that "the history of medical treatment until 

relatively recently is the history of the placebo 

effect" (Shapiro, 1959, p.303). Before 1600, most 

medications prescribed by physiciauns were inert, yet the 

physician maintained a positive reputation (O'Leary & 

Borkovec, 1978). Since the placebo is inert, it must 

gain power through its symbolic associations with the 

physiciaun as a healer (Fraunk, 1961). 

An often cited exaunple of a placebo effect is 

described by Volgyesi (1954). Two groups of patients 

with bleeding ulcers were injected with distilled water. 

One group was told that the injection was a medication 

known to produce immediate relief. The second group was 
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told that it was an experimental medication with unknown 

effects. In the first group, 70% of the subjects 

reported "excellent" results, whereas only 25% of the 

second group reported the same response. Treatment 

success was therefore attributable to patient 

expectations. 

The study of a placebo reaction is a means of 

examining the effects of personal expectations on 

physical and/or emotional states. There have been 

studies in which patients' expectations have been so 

powerful that they counteracted the effects of a drug or 

cured warts (Frank, 1961). Patients who fear drugs and 

distrust physicians may react negatively to placebos 

with such physiological reactions as nausea, diarrhea, 

and skin eruptions (Wolf & Pinsky, 1954). Furthermore, 

the expectations of others (namely the hospital staff) 

caun have a positive placebo effect on psychiatric 

patients (Fraunk, 1952). Apparently the mind can have a 

powerful influence on behaviors and sensations. 

The expectations held by people in the patient's 

environment can affect his or her reactions to a 

medication. This appears to be true in nonmedical as 

well as medical settings. Teachers aund peers have 

higher expectauncies for the medicated hyperactive 

children than for the unmedicated hyperactive children 
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(Amirkhan, 1982). Children react to the expectations of 

others, particularly teachers, by altering their 

achievement and classroom behavior (Baker and Crist, 

1971). 

A self-fulfilling prophesy is a belief that could 

lead others to behave in weiys that cause the belief to 

come true, even if it was erroneous in the beginning. 

As early as 1902, Bacon referred to the self-fulfilling 

prophesy: 

The human understanding, when any proposition has 
been once laid down. . .forces everything else to 
add fresh support eund confirmation. . .it is the 
peculiar aund perpetual error of the human 
understanding to be more moved and excited by 
affirmation than negatives, (pp. 23-24) 

The term self-fulfilling prophesy was first introduced 

by Merton in 1957, who stated the following: 

The self-fulfilling prophesy is, in the beginning, 
a false definition of the situation evoking a new 
behavior which maikes the originally false 
conception come true. The specious validity of the 
self-fulfilling prophesy perpetuates a reign of 
error. For the prophet will cite the actual course 
of events as proof that he was right from the very 
beginning. Such are the perversities of social 
logic, (p. 423) 

The self-fulfilling prophesy phenomenon was first 

documented by Rosenthal and Jacobson (1968) in their 

teacher-expectancy studies. In these studies, teachers 

were told that certain pupils were highly gifted. 

Consequently, the teachers developed much more effective 

teaching strateties with these children who later 
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outperformed pupils not so labeled. Meichenbaum and 

Bowers (1969) also found a self-fulfilling prophesy 

effect with teachers of female adolescent offfenders. 

The teachers were told that some of thses students were 

late bloomers. Compared to controls, the late bloomers 

subsequently improved on objective measures of academic 

performance. Some of the teachers in this study 

increased their number of positive interactions with the 

labled students, while other teachers decreased their 

number of negative interactions with these students. 

Furthermore, the self-fulfilling nature of social 

stereotypes on dyadic interactions has been demonstrated 

by Snyder, Tanke, and Buscheid (1977). 

Swann and Ely (1984) explain that the term 

behavioral confirmation is more currently used to refer 

to self-fulfilling prophesies that are mediated by 

interpersonal mechanisms. They refer to the person 

making an attribution as the perceiver and the person 

about whom the attribution is being made as the target. 

Snyder aund Swann (1978) found that once targets were 

given a label of deviance, behavioral confirmation 

tended to perseverate in subsequent interactions. In 

their study, targets engaged in two successive 

interaction sessions with different perceivers. In the 

first session, when perceivers expected the targets to 

107 



be hostile, these targets reacted in kind. Only if the 

targets viewed their actions as dispositional did they 

respond in a hostile manner with the second perceiver 

who was fed neutral expectations about the target. The 

authors concluded that once a person is given a label of 

deviance, that person's behavioral options become 

limited, perhaps forcing them to behave in a deviant 

fashion, thus defining deviance as a social process. 

The finding that targets in the Snyder aund Sweunn 

(1978) study continued with a deviaunt interactional 

style only when they viewed this behavior as 

dispositional points to the theory of self-verification. 

Steele (1975) explains that people resist social 

feedback that is threatening to or discrepant from their 

self-perceptions. The self-verification formulation 

"assumes that the more certain people are of their 

beliefs, the more they will rely on these beliefs as a 

means of orgaunizing experience, predicting future 

events, and guiding behavior" (Swann, Pelhaun, & 

Chidester, 1988, p. 268). 

Swann and Ely (1984) contend that self-fulfilling 

prophesy reearch used subjects with varying 

self-conceptions and the self-fulfilling prophesy 

phenomenon occurred when the target had a consistent 

self-view of the expectation carried by the perceiver. 
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They predicted that if a perceiver holds an expectation 

that is discrepant from the target's self-conception, 

self-verification rather thaun behavioral confirmation 

will occur. In their sudy, when given information about 

a target, perceivers formed relatively certain or 

uncertain expectations that were inconsistent with the 

target's self-conception. The perceivers then 

interacted with the target, whose self-conception was 

measures in terms of certainty, for a series of three 

interviews. The results indicated that behavioral 

confirmation occurred only when perceivers were certain 

of the expectations aund targets were uncertain of their 

self-conceptions. Self-verification occurred when 

targets were certain of their self-conceptions and to a 

lesser extent when both perceivers aund targets were 

uncertain of their beliefs. The authors concluded that 

it was the "targets who triumphed" (Swann & Ely, 1984, 

p. 1298) when perceivers challenged their self-

perceptions. 

Because mauny children react to expectations held by 

their parents, we might expect behavioral change to 

occur after consuming sugar if parents believe it has 

behavioral effects. In this study, expectational 

effects of both the parent eund child are manipulated to 
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test whether they influence behavior and/or perception 

of this behavior following the consumption of sugar. 

Only one study to date has attempted to induce 

placebo effects concerning the behavioral effects of 

foods. Christensen, White, and Krietsch (1985) 

performed a series of three studies to examine the role 

of expectations on subjective experience following a 

nutritional intervention. For Experiment I, 46 

undergraduate students answered an expectancy 

questionnaire which measured the degree to which they 

believed that sugar and caffeine could elicit 25 

symptoms. Subjects who scored high on the 

questionnaire, were assumed to hold an expectational 

bias regarding the effects of sugar and caffeine. 

According to their score on this instrument, subjects 

were placed in a high-, moderate-, or low-expectancy 

group and raundomly assigned to one of three conditions: 

sugar, saccharin or control. The subjects were tested 

between 9:00 a.m. aund 4:00 p.m. with no control over 

prior food intake. 

Upon their arrival at the laboratory, all subjects 

were given a standard set of instructions which appears 

to instill mixed expectations. They were told that many 

people believe that sugar has bad influences eund other 

people believe it has no detrimental effects. They were 
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also told that the purpose of the study was to test the 

actual influences of sugar. The experimental groups 

drank water containing either sugar or saccharin but 

were told that the sweetener was sugar. The control 

group did not drink any substance, but were told that 

they needed 30 minutes to physiologically recover from 

their previous activities. 

All three groups completed a 15-item symptom scale 

every 5 minutes for a 30-minute period. The first 

symptom ratings were completed after the experimental 

groups ingested the substaunce or after the arrival of 

the control group. No significaunt differences were 

found on the symptom scales for the main effects of 

substance or the level of expectation, however, a 

significant interation was found between trials X 

substaunce. For the occurence of aun expectancy effect, 

the experimental groups should have shown higher symptom 

ratings than the control group, which was assumed to 

have no expectations. However, the opposite occurred; 

the control group produced higher physiological symptom 

ratings than the experimental groups on the first two 

ratings (5 and 10 minutes). The subjects seemingly were 

influenced by the instruction that it would take a short 

while for their bodies to normalize after their physical 

activity. They were told that their physiological 
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symptoms would at first elevate and later decline. This 

is exactly what their symptom ratings revealed; 

therefore, aun expectation effect seems to have been 

successfully induced with the control sample but not in 

the experimental sample. 

In Experiment I, an attempt was made to induce 

expectations about the effects of sugar. However, 

pre-test information was presented in a manner that 

instilled mixed or ambiguous expectations, perhaps 

neutralizing auny influence of subjects' pre-existing 

beliefs. Because subject pre-existing expectations 

concerning sugar's effects failed to influence their 

behavior. Experiment II was conducted to assess whether 

subjects' beliefs about the behavioral effects of food 

apply only generally to other people or also 

specifically to themselves. Forty-four introductory 

psychology students completed two expectancy 

questionnaires. On the first daô  of testing, the 

students completed a questionnaire about the effects 

that sugar and caffeine have on them personally. On the 

second day, the questions pertained to expectations for 

others. There was no counterbalancing to control for 

order effects. The results revealed a significant 

difference in frequencies of expectations for "others" 

and for "self." Subjects believed that both sugar and 
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caffeine affect other people more than themselves. The 

authors suggest that the average individual holds two 

cognitive sets. One concerns general beliefs about the 

effects of substances on others. These beliefs cannot 

be assumed to genelize to subjective feelings about the 

effects of euny substance on the self. 

Experiment III assessed whether personal 

expectations about food constituents could be induced by 

instructions. Forty-five introductory psychology 

students were assigned to either a control, a positive 

expectancy, or a negative expectauncy group. All 

subjects were tested between 1:00 and 4:00 p.m. with no 

control over prior food intake. The control group was 

told that a debate exists over the influences of sugar 

aund that the purpose of the study was to determine 

sugar's exact influences. The positive expectation 

group was told that within 10 minutes after ingesting 

sugar, most people feel better, have higher energy 

levels, and can think more clearly and that the purpose 

of the experiment was to replicate this phenomenon. The 

negative expectancy group was told that sugar makes most 

people tired, gloomy, and moody, gives them headaches, 

and causes difficulty in concentration and that the 

purpose of the study was to replicate this finding. As 

baseline measures, the subjects completed the symptom 
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rating scale every 5 minutes for 15 minutes. They then 

drank a water solution containing 25 gms of sugar. The 

subjects completed the symptom scale every 5 minutes for 

30 minutes after ingestion. The results revealed no 

differences in the ratings before and after ingestion, 

regardless of experimental condition. 

The authors concluded that a placebo effect 

concerning the behavioral effects of sugar cannot be 

reliably induced within aun experimental setting. It is 

possible, however, that the experimental meunipulation of 

expectation was ineffective. Subjects may not have 

accepted the truth of the expectauncy inductions or found 

them personally relevant. This possibility is difficult 

to assess, though, since a questionnaire to determine 

beliefs was not administered either before or after the 

expectational induction. It is also possible that 

because the subjects were expecting to be manipulated in 

a psychology experiment, they disbelieved the 

information told to them. Finally, it would be 

interesting to repeat the experiment measuring symptom 

state at 1-1/2 to 2 hours after ingestion when sugar 

actually does reveal its peak behavioral effects (Spring 

et al., 1983). 

Christensen et al.'s findings suggest that it may 

be difficult to elicit behaviorally potent expectations 
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concerning the behavioral effects of foods in subjects 

who do not already espouse such beliefs. This study, in 

contrast, involved subjects whose parents alreaidy 

believed, prior to the experiment, that sugar increases 

their child's activity. The children, however, held 

varying beliefs concerning the effect of sugar on their 

behavior. 

If a self-fulfilling prophesy or behavioral 

confirmation does occur in this study, the mediation 

process might be explained in the following manner: 

emitting heightened levels of activity and aiggression 

may earn children the special, albeit negative, 

attention of their parents, an outcome that maiy be 

desirable. Moreover, if the disruptive behavior is 

attributed to an external source (e.g., sugar), the 

parents may view the child as not responsible for his or 

her behavior, reducing the likelihood that they will 

respond punitively. Therefore, even if the child does 

not share the parental belief that sugar increases 

activity level, s/he may become more active after eating 

sugar because such behavior earns additional parental 

attention. 

Statement of Problem 

Physicians aund cliniciauns have encountered many 

parents who report that their child becomes overactive 
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after eating sweet foods. Current research, however, 

contradicts the claim that sugar causes hyperactivity 

with a majority of evidence from double-blind 

experiments indicating that sugar has little effect on 

activity. Double-blind experimental situations, 

however, exclude parental influences that could 

potentially shape children's behavior after eating 

sugar. Parents' beliefs that sugar augments activity 

maô  cause a self-fulfilling prophesy, or an expectancy 

effect for the children, and the children may 

behaviorally confirm their parents' expectations. The 

process may or may not be mediated directly. Parents 

often speaik openly of sugar's activating effects on a 

child even in a child's presence. Upon hearing this 

expectation, children may perceive themselves to be 

given a license to misbehave after eating sugary foods. 

They may take advantage of this opportunity by becoming 

more active and aggressive, these behaviors being 

reinforced by increased parental attention. 

Alternatively, even if the child displays little 

increase in activity, parents maô  expect the adverse 

reaction to such aun extent that they nonetheless 

perceive its occurrence. The purpose of this study was 

to investigate whether parental expectations about the 

behavioral effects of sugar ingestion do in fact 
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influence the activity and performance of children who 

are described as sugar-reactive. 

Hypothese.'? 

1. When a parent who believes that sugar produces 

behavioral activating effects on a particular child 

assumes that this child has ingested sugar, a 

self-fulfilling prophecy is created. The child will 

produce a behavioral confirmation of the parental 

expectation by becoming more active, remaining off-task 

longer, aund performing more poorly on a test of vigilaunt 

sustained attention than when both parent and child 

believe that the child has ingested a placebo. 

2. When a parent who believes that his/her child 

becomes more active with sugar ingestion assumes that 

this child has consumed sugar, s/he will perceive 

greater activity by this child, whether or not it is 

present, than when s/he believes the child has ingested 

a placebo. 

3. The activating effects of sugar-expectation on 

the child will be more pronounced when the parent and 

child are together than when the child is alone. 
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Sub.iects 

This study investigated 25 children considered by 

their parents to become overactive following sugar 

consumption. Subjects were recruited primarily through 

a local newspaper article, and secondarily through 

referral by pediatricians in the the Lubbock community. 

As an incentive to remain in the study, each child 

received a small age-appropriate toy upon completion of 

his/her part in the study. The parents were offered an 

opportunity to attend a 2-day workshop on Parent/Child 

Interaction Training upon completion of the study. 

Two subjects who were taking medication for the 

treatment of Attention Deficit Hyperactivity Disorder 

(ADHD, i.e., methylphenidate) remained medication-free 

for at least 24 hours prior to testing, since evidence 

indicates that the behavioral effects of stimulant 

medication are no longer evident four to six hours after 

drug ingestion (Katz, Saraf, Gittelman-Klein, & Klein, 

1976). 

Demographics 

The 17 (68%) male and 8 (32%) female subjects 

ranged in age from 6 years, 1 month to 11 years, 11 

months (M = 8 years, 3 months). IQ scores of the 

subjects as measured by the Peabody Picture Vocabulary 
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Test (PPVT: Dunn & Dunn, 1981) ranged from 84 to 130 

with a mean IQ score of 107.88 (SC = 13.25). 

The responding parents' ages ranged from 24 to 55 

years (two custodial grandparents acted as respondents), 

with a mean parental age of 35.6 years. According to 

ratings using the Hollingshead Four Factor Index of 

Social Status (Hollingshead, 1975), 10 (40%) of the 

families are in the major business or professional 

social strata, 8 (32%) are in the medium business, minor 

professional of technical strata, 5 (20%) in the 

skilled craftsmeun, clerical or salesworker strata, and 2 

(8%) are in the unskilled laborer or menial service 

worker strata. 

Childhood Psychopathology 

According to parental reports, 18 (72%) of the 

children have no diagnosis regarding emotional/ 

behavioral problems from a pediatrician, psychologist or 

psychiatrist, 3 are diagnosed as maunifesting Attention 

Deficit Hyperactivity Disorder, 2 are diagnosed with a 

Learning Disability, 1 has eun "irritated stomach due to 

nervousness," and 1 has a "diagnosis in school in 

regards to behavior that is aggressive." To 

characterize the sample in terms of childhood 

psychopathology for descriptive purposses only, a parent 

of each child completed the Child Behavior Checklist 
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(CBC: Aohenbach, 1978; Achenbach & Edelbrock, 1979) and 

the 93-item Conners Parent Questionnaire (CPQ; Goyette, 

Conners, & Ulrich, 1978; see Appendix C for the 

Demographic Data Survey which the parents completed. 

All other screening questionnaires were not printed due 

to copyright restrictions). Scores which fell at least 

two stauidard deviations above the normative mean 

typically occurred more frequently on the CBC then the 

CPQ for this sample, although Achenbach and Edelbrock 

(1983) have found relatively strong correltations (.44 

to .91) between individual scales of the two measures. 

In examining the results of the CBC, 5 (20%) of the 

present sample fell within the clinical range on the 

Schizoid/Anxious scale, 5 (20%) on the Depressed scale, 

6 (24%) on the Uncommunicative scale, 6 (24%) on the 

Obsessive-Compulsive scale, 3 (12%) on the Somatic 

Complaints scale, 7 (28%) on the Socially Withdrawn 

scale, aund 8 (32%) on the Aggressive scale. Five (20%) 

of the males scorred within the clinial range on the 

Delinquent scale, a scale scored only for males. Two 

(8%) females scored in the clinical range on the Sexual 

Provlems scale which is scored only for females. Only 2 

(8%) children were classified as Hyperactive according 

to the CBC. Furthermore, according to the results of 

the CBC, 3 (12%) of the sample exhibit Internalizing 
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tendencies, 2 (8%) exhibit Externalizing tendencies, and 

11 (44%) exhibit both. Fourteen (56%) of the sample 

scored above the 90th percentile on the Total Behavior 

Problem rating, and 6 (24%) scored below the 10th 

percentile on the Total Social Compentency scale 

indicating social difficulties. 

The results of the CPQ revealed similar descriptive 

trends for the present sample. Namely, 2 subjects (8%) 

scored within the clinical range for the Restless/ 

Impulsive eund/or Obsessive-Compulsive scales, 1 subject 

(4%) scored significantly above the mean on the Conduct 

Disorder scale, 1 on Anxious/Shy, 1 on Psychosomatic and 

1 on Hyperactive/Immature scales. 

The Hyperactivity Index of the CPQ is a 10-item 

subscale that represents the key components of ADHD and 

has proven to be sensitive to drug-induced effects with 

hyperactive children (Sprague & Sleater, 1973). The 

responses from parents of this seunple classified 3 (12%) 

of the subjects as manifesting ADHD according to the 

Hyperactivity Index. As stated above, only 2 subjects 

scored within the clinical range on the Hyperactivity 

scale of the CBC, a scale that has been found to be 

related to ADHD (Achenbach & Edelbrock, 1983). In 

contrast, Behar and her colleagues (1984) found that 
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43% of her sample of children whose parents believed 

them to react adversely to sugar manifested ADHD. 

Sugar Intake and Reactions to Eating Sugar 

When a parent said that his or her child becomes 

overactive when asked how this child responds to sugar 

intake, then that child was eligible for the study. 

During informal interviews, several of the parents more 

fully described their child's typical reaction to sugar 

ingestion. All parents described their child as 

becoming more active after eating sugar. In addition, 

several recurrent descriptors occurred, such as becomes 

more talkative and/or silly, becomes more aggressive, 

argumentative, irritable, noncompliant, eund/or 

emotional, as well as becomes more restless, impulsive 

and/or excitable after eating sugar. Some parents 

described their child as experiencing trouble with 

concentration as well as getting to sleep after eating 

sugar. Various types of sugary foods allegedly prompted 

the child's auiverse reaction varied. While most cited 

foods such as sodas, chocolate bars, candy, Koolaid, 

cookies, sugary cereals, ice creaun euid foods with 

artificial euiditives, some claimed that their child did 

not react to those foods. Several parents claimed that 

their child did not react after eating ice cream, and 

one parent reported that milk and cheese actually 
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counteracted her child's adverse reaction to eating 

sugary substances. 

Of the 21 parents questioned, 15 (71%) claimed to 

restrict their child's sugar intake, and 3 (14%) denied 

sugar restriction although they keep very few sugar 

products available at home for consumption. Current 

sugar restriction was denied by 3 (14%) parents, however 

when their children were younger (3 to 5 years of age), 

they restricted all sugar intake. One of the non-sugar 

restricting parents claimed to currently restrict all 

caffeine intake by his child. Three parents described 

their child as having intense sugar cravings, whereas 

one parent reported that her child haul little interest 

in eating sugary foods. 

Beliefs Concerning Sugar Reactivity 

For descriptive purposes, to obtain a quantitative 

as well as a qualitative measure of the parent and 

child's beliefs concerning sugar reactivity, the Sugar 

Beliefs Questionnaire (SBQ) designed by the experimenter 

wais administered to each child (form C) and parent (form 

AC) during the screening process. The SBQ consists of 

five items designed to measure perceptions of the 

child's specific reactions to sugar in terms of 

activity, aggressiveness, restlessness, impulsiveness, 

and talkativeness. It also contains a single item 
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designed to assess a general belief in the child's sugar 

reactivity in terms of activity elevation and 

concentration impairment (see Appendix D for a full 

description of the scale's construction. Appendix E for 

a script to aid in the administration of Form C, and 

Appendix F for the scales themselves). 

In examining the results of parental responses to 

the SBQ, consistent with study entry criteria, 100% 

responded "Yes" to the question "In general, do you 

believe that your child becomes more active after eating 

sugar?" Additionally, 84% responded "Yes" to the 

question "In general, do you believe that your child has 

more trouble concentrating after eating sugar?" 

Parental responses on the 5-item scale measuring 

specific parental perceptions of their child's response 

to sugar ingestion, resulted in a meaun item score of 4.3 

(out of 5 possible points), suggesting that the meaun 

response was "increases a little." Exaunination of 

parental responses in reference to themselves indicated 

that 13 (52%) believed that they become more active 

after eating sugar, and 17 (68%) observed a 

concentration decrement in themselves after eating 

sugar. 

Results from the children's responses to the SBQ 

indicated that 19 (76%) believe that they generally 
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become more active after eating sugar, eind 10 (40%) had 

trouble concentrating after sugar ingestion. Each of 

the five items on the children's form had three possible 

responses, "-" (decreases, scored 0), "0" (no change, 

scored 1), eund " + " (increases, scored 2). The meaun item 

response for the sample was .9, indicating that most 

children saw no chaunge in specific aspects of their 

behavior after eating sugary foods. 

Procedure 

Training and Acclimatization 

Before the testing sessions were initiated, the 

child was allowed to become familiar with the 

experimental setting so that reactions to the novelty of 

the laboratory did not confound measurements taken 

during the first test day. To foster acclimitization to 

the laboratory setting, each child and one parent caime 

to the Texas Tech University Psychology Department, 

where they were led to a playroom used in the present 

study. While the parent completed the preliminary 

questionnaires, the child remained in the same room eund 

was allowed to play with the available toys (doll eund 

stroller, transformer, toy hellicopter, match box cars, 

toy truck and cart, toy airplane, and toy train). The 

4.22m X 5.92m playroom contained a desk, two chairs, and 

two mirrors against the wall. After one half-hour of 
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play-time, the child was administered the Peabody 

Picture Vocabulary Test (PPVT). Subsequently, the 

child was trained in the use of the Continuous 

Performance Task and weighed. 

Experimental Conditions 

After acclimatization, subjects were tested on two 

days one week apart at approximately the same time of 

day for each subject. The child maintained a fast for 

at least two hours prior to each testing session to aid 

in creating the expectation of a diet study and to 

minimize variation in behavior caused by intadce of other 

nutrients. The children also remained medication-free 

for at least 24 hours prior to testing. Subjects were 

tested on weekends, or during school vacations to avoid 

interrupting school schedules. 

On each testing day, the subject ingested a 

flavored drink (orange Kool-Aid) containing 1.75g/kg 

body weight of sucrose. During the period that the 

child was ingesting the drink, the experimenters 

prompted conversation that informed the parent and child 

that the drink contained either sugar or Nutrasweet, 

though in actuality, subjects always received a 

sugar-drink. The administration schedule resulted in 

two testing conditions; the child and parent either 

received sugar/expect sugar or received sugar/expect 
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Nutrasweet. The order of treatment presentation was 

counterbalanced across subjects. Double-blind 

conditions were maintained in that the experimenters 

were unaware that the substance was always sugar. Also 

the video tape raters were unaware of the particulars 

subject's experimental condition. 

Testing-day Procedures 

When the parent and child arrived at the laboratory 

on each day of testing, the appropriate investigator 

informed them (either correctly or incorrectly) about 

the contents of the drink ingested that dê ^ (though it 

was always a sugar-drink). The confederate informant 

did not know that the drink was alwaô s sucrose serving 

to increase the genuineness and believability of this 

informant and to maintain blind conditions. 

After drink ingestion, the child spent a 

15-minute period either alone or with the parent. The 

order of the alone and with-parent conditions was 

counterbaleunced across subjects but was the seune for auny 

subject across both experimental sessions. If the child 

was to spend the initial 15-minute period with a parent, 

the parent and child entered the playroom where they 

passed the time as they chose. The same toys used in 

the acclimatization session and a selection of magazines 

were available in the room (the large desk was removed). 
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This session was video-taped through a one-way mirror. 

The recording was subsequently scored to determine the 

child's activity level. If the child was assigned to 

spend the second 15-minute period alone, 16 minutes 

after the ingestion of the drink the child was left 

alone in the playroom to pass the time as s/he chose. 

When the child was left alone to plaô , the parent 

observed him or her through a one-way mirror. The 

child's activity was once again video-taped through the 

one-weiy mirror for later tabulation of activity level. 

After each condition—with parent or alone—the parent 

rated the child's behavior for that period. This 

procedure was designed to detect parental perceptions of 

the behavioral effects of the ingested substance. 

Following the time spent in the pleô room, the child 

performed the CPT while the experimenter tabulated the 

number of seconds that s/he displayed off-task behavior. 

Total testing time per session was approximately 

fourty-five minutes. (See Figure 3 for a schedule of 

the testing-day procedures.) 
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00-00 1- Confederate informs parent and child of 

drink contents 

2. Child ingests drink 

00:01-00:15 Parent and ChilH or Child Alone 

1. Child and parent 1. Child plays in 

wait in pleô room 

2. Child's activity 

is videotaped 

3. Parent rates 

child's 

activity for 

the 15-min. 

period 

00:16-00:30 Child Alone or 

1. Child plays in 

room alone 

2. Child's activity 

is videotaped 

3. Parent rates 

child's 

activity for 

the 15-min. 

period 

Figure 3. Schedule of procedures. 

room alone 

2. Child's activity 

is videotaped 

3. Parent rates 

child's 

activity for 

the 15-min. 

period 

Parent and Child 

1. Child and parent 

wait in playroom 

2. Child's activity 

is videotaped 

3. Parent rates 

child's 

activity for 

the 15-min. 

period 
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00:31-00:45 Child PRrfnririfin--

1. Child performs the CPT 

2. Child's off-task behavior is scored 

00:46 Parent and child leave 

Hfltfi. The order of presentation of the parent and child 
or child alone conditions was counterbalanced. 

Figure 3. Continued. 

Experimental Design 

The experimental design is a repeated measures 

randomized block factorial. On two testing days, 

subjects were exposed to two different expectation 

conditions (either expect sugar or expect placebo). 

During the activity measurement they experienced both 

parental presence conditions (with parent and alone). 

The order of the parental presence conditions (i.e., 

with parent first then alone or vice versa) remained 

constant across testing days. Collapsing across days 

yields a complete 2 X 2 repeated measures factorial 

(Expectation X Parental Presence). See Table 1 for an 

illustration of the conditions that each subject 

experienced. 

During the C!PT, the treatment effect of expectation 

was the only independent variable as the subjects always 

performed the task alone. Therefore, the design for the 

CPT was Treatment X Subject. 
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Table 1. Experimental design. 

Pay 1 Ilay_2. 
EXP 1 EXT 2 EXP 1 EXP 2 

Sub.JgCt Com 1 Com 2 Com 1 (;̂ni R Com 1 Com 2 Com 1 Com 9 
1 XI XI — — __ __ XI XI 
2 X2 X2 X2 X2 
3 ~ — X3 X3 X3 X3 
4 — — X4 X4 X4 X4 
5 X5 X5 — — — __ X5 X5 
oa — — — 
"7 — — X7 X7 X7 X7 
8 — ~ X8 X8 X8 X8 
9 X9 X9 — — — — X9 X9 
10 XIO XIO XIO XIO 
11 — ___ xu Xll Xll Xll 
12 — X12 X12 X12 X12 
13 X13 X13 X13 X13 
14 X14 X14 X14 X14 
15 ___ ___ X15 X15 X15 X15 
16 — X16 X16 X16 X16 
17 X17 X17 X17 X17 
18 X18 X18 X18 X18 
19 — — X19 X19 X19 X19 
20 — — X20 X20 X20 X20 
21 X21 X21 — X21 X21 
22 X22 X22 X22 X22 
23 X23 X23 X23 X23 
24 — — X24 X24 X24 X24 
25 X25 X25 — — — X25 X25 
26 X26 X26 — — X26 X26 

Note. Exp 1 = Expectation of sugar; Exp 2 = Expectation 
of placebo (Nutrasweet); Com 1 = With parent; Com 2 = 
Alone; X = exposure to condition: — = open cell 
(condition not experienced by that subject). 
Illustration does not account for variations in order of 
parental presence. 

aSubject's data was omitted from the analysis. 

In analyzing the data, eun attempt to partial out 

the main effect of the other independent variable as 

well as the interaction effect was made by reporting 
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Type III Sums of Squares, thus reducing the confounding 

inheraunt in the design. 

Measures 

Activity Measures 

Two kinds of activity indices were obtained: (1) 

neutral observers' tabulations of movement made by the 

child and (2) parental ratings of the child's behavior. 

The observer ratings of activity were made with the use 

of the Specific Movement Scale (SMS) and an index of 

quadrant grid crossings (movements across quadreunts of 

the room). Parental ratings were made with a revised 

version of the Conners Abbreviated Parents Questionnaire 

and the Parent Activity Rating. 

A time-sampling procedure was employed for use with 

the SMS and quadreunt grid crossings; the first 20-second 

block of each of the 30 recorded minutes of the child 

(15 with the parent and 15 alone) for each session was 

scored by use of the SMS and grid crossings. As Haynes 

(1978) points out, there is no empirically based 

procedure or formula available for selecting the exact 

temporal characteristics of a particular time-sample 

which will ensure valid eund reliable data. In a number 

of studies, however, parameters of time-sampling have 

been varied with a computer simulation in order to 

evaluate the possible measurement error rates involved 
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with each parameter (e.g.. Green & Alverson, 1978; 

Rojahn & Kanoy, 1985). The particular parameters chosen 

for the present study's time-sampling were based on 

guidelines set down by Haynes (1978). Because (1) the 

observed behavior rate during free-play was anticipated 

to be high and the variability of the behavior low, (2) 

the environment was to be highly controlled, and (3) the 

complexity of the coding system is low, only a 

relatively small time sample appeared to be necessary 

for recording eund scoring. Furthermore, (based on the 

findings of Powell, Martindale and Kulp [1975]), because 

the data was to involve high-frequency samples 

(movements), the short observation intervals (20 

seconds) were anticipated to improve scoring accuracy 

and reliability. 

Specific Movement Scale (SMSK The SMS is a scale 

designed by the experimenter to assess the frequency 

with which each of the child's body parts move during a 

specified eunount of time (see Appendix G for the 

empirical establishment of the SMS, and Appendix H for 

the scale itself). Teams of two raters reached a 

consensus score for each video segment according to the 

SMS. An acceptable level of interrater reliability was 

found (Pearson £ = .90 to .98). 
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Quadrant grid crn̂ ^̂ irifyf. Quadrant grid crossings 

provide a measure of gross motor locomotion. The 

playroom was divided into four equal quadrants by 

the placement of red tape along the floor and up the 

walls. Each time the child moved a body part across the 

tape and placed it on the floor of the next quadrant, 

one crossing was tabulated. An acceptable level of 

interrater reliability for queuirant grid crossings 

(Pearson r = .98) was found (see Appendix G for a full 

description of the study). Grid crossings have proven 

to be sensitive in discriminating between hyperactive 

eund normal boys during a free-play situation (Prinz et 

al., 1980). 

Parent ratings. The parent rated the child's 

behavior using two scales: (1) a modified version of 

the Conners Abbreviated Parent Questionnaire (CAPQ) and 

(2) the Parent Activity Rating (PAR). The parent 

completed these items two times at each testing session: 

one time after the scheduled period of parent/child 

interaction and one time following the solitary play 

situation. Each rating session described the previous 

15-minute period. 

The CAPQ is a brief, 10-item Hyperkinesis Index 

taken from the 93-item CPQ (CAPQ; Conners, 1973) and 

provides parental ratings of the child's impulsive, 
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restless, aggressive, and inattentive behavior. The 

scale is designed to be used with repeated measurements 

and is sensitive to acute behavioral changes. For 

example, Conners and Barkley (1985) have found it to be 

highly sensitive to the effects of driigs. To adapt the 

scale for use after the period spent with the parent, 

item as of the CAPQ was changed from "disturbs other 

children" to "distracts others, " referring to the parent 

who accompanies the child. This item was omitted from 

the scale when the parent completed the CAPQ for the 

period which the child spent alone in the playroom and 

the score was prorated accordingly. Also, item #7, 

"demands must be met immediately - easily frustrated," 

was changed to "easily frustrated" for both 

administrations (see Appendix I for the revised CAPQ). 

The Parent Activity Rating is a single-item visual 

analogue scale designed by the experimenter to obtain a 

quantitative measure of the parent's perception of the 

child's activity level. (See Appendix J for the Parent 

Activity Rating.) 

Attentional Measures 

Continuous Performance Task (CPT). The child's 

cognitive vigilance, or ability to sustain attention, 

was measured by a CPT originally developed by Rosvold, 

Mirsky, Sarason, Bramsome, eund Beck (1956). The task 
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involved the visual presentation of a quasi-random 

series of bold-faced letters on an Apple II-C computer 

at a fixed rate, with an inter-trial interval of 1.5 

seconds and a stimulus duration of 50 ms each. The 

subject's task was to respond only to a predetermined 

stimulus which was periodically presented within a 

series of random stimuli. In this manner, the child was 

required to extract specific signal stimuli from other 

stimulus features described as noise. 

Series 1 in the study required the child to push a 

button only when eun "X" appeared on the computer screen. 

Following 5 practice trials, a series of 50 trials was 

presented with a testing duration of approximately 5 

minutes. Five practice trials were allowed between 

Series 1 eund Series 2. Series 2 added a memory load by 

requiring the child to press the button only when aun "X" 

appeared that was immediately preceeded by a "B." Total 

testing time for Series 2 was approximately 10 minutes. 

This specific task is comparable to the Gordon 

Diagnostic System (GDS; Gordon & McClure, 1984) which 

has been found to discriminate hyperactive from 

nonhyperactive children (Gordon & McClure, 1984). Data 

obtained from the CPT in this study was calculated into 

hits, errors of commission, eund errors of omission. 
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Time gff-task- During the CPT, the experimenter 

measured the child's attention level by calculating the 

number of seconds that the child was off-task, i.e., not 

attending to the task. The experimenter took 

this measurement while the child was performing the CPT 

by using a stop-watch to record time whenever the child 

was not focusing his or her eyes on the computer screen. 

Off-task behavior has been shown to be a sensitive 

discriminator between hyperactive children who tadce 

stimuleunt medication and those taking placebo or no 

medication in a classroom setting; i.e., unmedicated 

children displayed more off-task behavior (Abikoff & 

Gittelman-Klein, 1977). 

138 



APPENDIX C: 

DEMOGRAPHIC SURVEY 
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Please complete the following itrns as accurately as possible. This 
information will be used for research purposes only and will be held 
in strict confidence. 

Information regarding child: 

NAME: 
BIRTHDATI: 
AGE: 
SEX: 
ETHNIC ORIGIIT: 
SCHOOL GRADE: 

Has this child ever received a diagnosis regarding emotional/behavioral 
problems from a pediatrician, psychologist or psychiatrist? 
If so, please give the diagnosis: 

Additional comments: 

Information regarding parent(s) living with child: 

NAME OF MOTHER (STEP-MOTHER): 
BIRTIIDATE: 
AGE: 
ETHNIC ORIGIN: 
OCCUPATION: 
OCCUPATIONAL TITLE: 
HIGHEST LEVEL OP SCHOOL COMPLETED: (CIRCLE ONE) 
GRADE SCHOOL HIGH SCHOOL COLLEGE GRADUATE SCHOOL 

6 7 8 9 10 11 12 1 2 3 4 1 2 3 4 

TRADE SCHOOL 
1 2 3 4 Mar i t a l S t a tu s 

Married Single Divorced 
GRADUATED FROM LEVEL ATTEMPTED: YES NO S e p a r a t e d 

NAME OF FATHER (STEP-FATHER) : 
BIRTHDATE: 
AGE: 
ETHNIC ORIGIN: 
OCCUPATION: 
OCCUPATIONAL TITLE: 
HIGHEST LEVEL OF SCHOOL COMPLETED: (CIRCLE ONE) 

GRADE SCHOOL HIGH SCHOOL COLLEGE GRADUATE SCHOOL 
6 7 8 9 10 11 12 1 2 3 4 1 2 3 4 

TRADE SCHOOL 
1 2 3 4 

GRADUATED FROM LEVEL ATTBiPTED: YES NO 
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APPENDIX D: 

EMPIRICAL DEVELOPMENT OF THE 

SUGAR BELIEFS QUESTIONNAIRE 
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To examine beliefs about reactions to sugar 

ingestion, three forms of a new measure, the Sugar 

Beliefs Questionnaire (SBQ), were devised by the 

experimenter. One form of the SBQ assesses adults' 

self-perceptions of their own sugar response (form A), 

the second form assesses adults' perceptions of a 

familiar child's (e.g., offspring or young sibling) 

sugar response (form AC), and the third form assesses 

children's self-perceptions of their own sugar response 

(form C). In the proposed study, the results of the SBQ 

will be used for saunple description only, not as 

selection criteria. The sample will be selected based 

on a positive response to the question, "Does your child 

become more active after eating sweet foods?" 

Study I: Children's self-perception of sugar 

response. To test for homogeneity on the Sugar Beliefs 

Questionnaire children's form (SBQ-C), 101 children 

between the ages of 5.8 and 11.8 years (mean =9.6 

years) were drawn from several private schools. To 

obtain qualitative descriptors of the children's beliefs 

about sugar's effects on their behavior, seven items 

examined activity, calmness, aggressiveness, 

restlessness, impulsivity, talkativeness, eund 

irritability. For each item, children could choose "+" 

for "increases," "-" for "decreases," or "0" for "does 
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not change". The children were shown a drawing 

depicting an increase or decrease in each target 

behavior. Before the subjects completed each item, the 

experimenter verbally described the possible response 

alternatives. (For a script of the verbal descriptions, 

see Appendix E.) 

To allow for cross-validation of the questionnaire. 

Study I children were divided into two groups; Sample A 

consisted of 69 subjects, and Sample B consisted of 32 

subjects. Correlational eunalyses between each item on 

form C eund the total scale score for Sample A revealed 

coefficients for acitivity, aggressiveness, 

restlessness, impulsivity, eund talkativeness raunging 

from .38 to .63 (p = .0001 for all). Calmness eund 

irritability showed nonsignificant associations with the 

total score (r = .21 and .17, p = .08 and .17 

respectively). Due to low item-total correlations, 

calmness and irritability were seen as only marginally 

related to the construct being assessed by this scale. 

They were therefore excluded from the total scale score 

for further analyses in Study I. 

After calmness and irritability scores were 

eliminated, the coefficients between the individual 

items and the total scale score ranged from .41 to .64 

(p = .0004 to .0001). The analysis for Sample B 
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replicated the findings for Sample A, again revealing 

low correlations between the total scale score and 

calmness and irritability. This analysis confirmed the 

decision to eliminate these items from the total score. 

Correlation coefficients aunong the remaining five items 

and the resulting total scale score for Sample B reunged 

from .44 to .75 (p = .01 to .0001) for the revised 

version of the scale. 

StMdy II: Adult self-perception of sugar response. 

Fifty-two students from introductory psychology classes 

(mean age = 19.6 years) were saunpled to determine the 

homogeneity of items on the SBQ adult form (SBQ-A). As 

with SBQ-C, the initial portion of the adult 

questionnaire elicited demographic data eund inquired 

whether subjects believed that they behave differently 

after eating sugary foods. 

The SBQ-A contained the same seven items as the 

SBQ-C in Study I, but no pictorial representation or 

demonstration of the items was given. Each item was 

rated on a 5-point scale from "decreases very much" to 

"increases very much." The SBQ-AC questionnaire 

elicited responses concerning the younger sibling and 

the SBQ-A questionnaire elicited responses concerning 

the subject him or herself. 
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.r own When the adult subjects described theii 

behavioral responses to sugar, the same five variables 

as in Study I (activity, aggressiveness, restlessness, 

impulsivity, and talkativeness) significantly correlated 

with the total score (r = .49 to ..62, p = .0003 to 

.0001). Calmness and irritability again only marginally 

related to the total scale score (r = -.25 and .27, p = 

.08 and .05 respectively). When calmness and 

irritability items were eliminated, the correlation 

coefficients among the remaining items and the revised 

total scale score ranged from .54 to .67 (p = .0001). 

Study III: Adult perception nf children's sugar 

response. The SBQ-AC (adult about child) was 

administered to the saune saunple as in Study II. The 

questionnaire asked whether subjects believed that their 

younger sibling behaves differently after eating sugary 

foods. As with the SBQ-A, the SBQ-AC contained the same 

seven items as with the children's self-perception 

questionnaire, yet without the pictorial 

representations. The siblings were between the ages of 

5.3 and 12.2 years old, with a meaun age of 9.5 years. 

The same five items as in the previous two studies 

significeuntly correlated with the scale total (r = .32 

to .73, p = .02 to .0001) in the analysis of beliefs 

about a younger sibling's sugar reaction. In this 
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instance, the item measuring perceived irritability 

level also correlated significantly with the total scale 

score (r = .48, p = .0003). Nonetheless, given its 

failure to show significant correlations in Study I 

(Samples A eund B) and in Study II, the irritability item 

was eliminated from the subsequent scale totals. When 

the scale was revised to exclude the calmness and 

irritability items, the correlations rose slightly (r = 

.53 to .75 , p = .0001). 

The correlations between the individual items aund 

the total score for the final forms of the SBQ are 

listed in Table 2. The results indicate that the items 

of all SBQ forms correlate significeuntly with the scale 

totals. 

Table 2. Item Scale Correlations for All Forms of the 
Sugar Beliefs Questionnaire. 

SCALE ITEM 

Activity 

Aggress iveness 

Restlessness 

Impulsivity 

Talkativeness 

5BQ-

Sample A 

.61*** 

.41*** 

.61*** 

.56*** 

.64*** 

CORRELA' 

C 

Sample B 

.65*** 

.44* 

.65*** 

.75*** 

.58*** 

TIONS 

5BQ-A 

.67*** 

.54*** 

.66*** 

^j ty ^h ̂ n ̂ h 

.57*** 

5BQ-AC 

.53*** 

.68*** 

.60*** 

.75*** 

.53*** 

*p < .05. **E < .01. ***E < .001 
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Coefficient Alpha, a measure of internal 

consistency, was computed for the final version of each 

of the three scales (SBQ-C, SBQ-A, and SBQ-AC), and the 

results are shown in Table 3. According to Nunnally 

(1978), coefficient alpha takes into account sources of 

error based on sampling of items as well as situational 

factors accompanying the administration of items. It 

provides a good estimate of reliability in most 

situations since the major source of measurement error 

is content seunpling. If scores within a test agree with 

one another (or have high coefficient alpha) the test, 

having low error variance, is considered internally 

consistent. If coefficient alpha is low, the test heui 

too few items to reliably assess the behavioral domain 

or the items are not intercorrelated, and all other 

estimates of reliability will be low. The figures shown 

in Table 11 reveal a moderate level of internal 

consistency for all SBQ forms. Although the coefficient 

alpha encourages the belief that sugar responsiveness 

may constitute a meaningful construct, the reliablility 

of the instrument was not considered sufficient for use 

as a screening instrument. It will, insteeui be used to 

describe the sample. 
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Table 3. Mean Item Score and Coefficient Alpha for the 
Final Forms of the SBQ. 

SlilCX ITEM MEAN ALHdA 

*I (SBQ-C^: 

Sample A: 2.03 .472 

Sample B: 2.00 .595 

**n (SBQ-A): 3.87 .560 

**III (SBQ-AC\: 3.48 .662 

*Scores range from 1 to 3 

**Scores range from 1 to 5 

Data from studies I, II eund III also address an 

additional question: does asking whether one responds 

to sugar produce different results than asking how one 

responds to sugar? As well as describing their 

qualitative reactions to eating sugar (e.g., "After 

eating sugary foods, my ACTIVITY LEVEL tends to . . . " ) , 

subjects also answered a single yes/no question 

assessing a global belief concerning whether or not they 

(or a younger sibling) react to eating sugar. For 

example, in the euiult form of the SBQ, the question was 

stated as follows: "In general, do you believe that you 

behave differently after eating sugar?" 

Subjects' global statements and their total scale 

scores for the specific beliefs were associated. Adult 

beliefs about their general response to sugar were 
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positively and significantly correlated with 

corresponding total scale scores, i.e., a "yes" 

responses to the global question was associated with a 

high total scale score for the specific items (r = .372, 

E < .01 about themselves eund r = .441, p < .001 about a 

younger sibling). Children's responses (taken from 

Sample A of Study I) to the single question asking 

whether they believe they act differently after eating 

sugar signif iceuntly eund positively correlated with their 

total scale scores (r = .365, p < .005). Results 

indicate that both adults aund children respond similarly 

to the if eund how sugar-response questions; if they 

believe they respond to sugar ingestion, they are also 

aware of the specific effects sugar seems to have on 

them. 

In summary, in the proposed study the SBQ will be 

administered for descriptive purposes only. It will 

consist of five items measuring perceived levels of 

activity, aggressiveness, restlessness, impulsivity, eund 

talkativeness. The SBQ-C will measure the child's 

belief about his or her own reaction to eating sweet 

foods. It will contain pictorial representations and 

verbal descriptions of the three-point range of response 

alternatives. The SBQ-AC, consisting of a five-point 

scale without pictorial representations or verbal 
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descriptions, will be administered to the parents and 

will assess their beliefs concerning their child's 

reaction to the ingestion of sugary foods (see Appendix 

F for copies of the SBQ and SBQ-C). 
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APPENDIX E: 

SCRIPT FOR ADMINISTRATION 

OF THE SBQ-C 
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For each item, gestures involving the entire body are 

used enthusiastically to act out the verbal 

descriptions. 

1. Activity: 

If you circle the "+," after you eat sugar you feel 

like running around all the time, going here, then over 

here, etc. 

If you circle the "-, " after you eat sweet foods 

you feel like sitting down,"phew," and not getting up. 

If you circle the "0", you don't change as far as 

activity goes. 

2. Aggressive/"mean": 

If you circle the "+" on this one, after you eat 

your favorite ceundy bar or other sweet food, you feel 

mean, like you want to hit your dog or your pillow or 

whatever is around. 

If you circle the "-," you feel like loving on your 

dog or whatever is around to love aund cuddly on. 

If you circle the "0," you don't change as far as 

getting meaun goes. 

3. Restless/Can't sit still: 

If you circle the "+," when you eat something sweet 

you can't seem to sit still. When you sit down, you 

chaunge to this position, then this one, then this one. 
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If you circle the "-," you want to sit still for 

what seems like hours. 

If you circle the "0," you don't seem to change as 

far as sitting still goes. 

4. ImPUlsive/Don't think before acting: 

If you circle the "+" here, after you eat something 

sweet, you want to jump right in and do things without 

stopping to think for a moment. Like if you see a cadce 

sitting on the counter, you would grab a piece aund eat 

it because it looks so good, not stopping first to think 

if you should or not. 

If you circle the "-," you would stop for a moment 

and think that you should ask before eating the cake. 

If you circle the "0," you don't chaunge as far as 

thinking before you do something. 

5. Talkative: 

If you circle the "+" for number five, then after 

you eat your favorite candy bar or some other sweet 

food, you just want to talk, talk, talk all the time. 

If you circle the "-," you tend to get quiet, and 

don't want to talk much. 

If you circle the "0," you don't change much in how 

much you talk. 
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APPENDIX F: 

SUGAR BELIEFS QUESTIONNAIRE 

FORMS AC AND C 
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Sugar Beliefs Questionnaire-Form AC 

This questionnaire is designed to assess how you believe 
that your child responds after eating sugar. 

Your Sex: Your Age: 
Your child's sex: 
Your child's (years, months): 
In general, do you believe that you behave differently 
after eating sugar? Yes No 
In general, do you believe that your child becomes more 
active after eating sugar? Yes No 
In general, do you believe that your child has more 
trouble concentrating after eating sugar? Yes No 

Imagine that your child has just eaten a candy bar (or 
some other sugary food or drink). Think about how he or 
she would typically respond to eating this kind of food 
and circle the appropriate number that fits the way you 
think he or she reacts after each statement. 

After eating sugary foods, my child's 

1. ACTIVITY LEVEL tends to. . . 

decrease decrease not increase increase 
very a chaunge a very 
much little little much 

2. After eating sugary foods, any tendency that my 

child has to be AGGRESSIVE (meaun or hostile). . . 

decreases decreases does increases increases 
very a ^'^'^ ^ very 
much little change little much 

3. After eating sugary foods, any tendency that my 

child has to be RESTLESS (inability to sit still). . . 

decreases decreases does increases increases 
very a not a very 
much little change little much 
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4. After eating sugary foods, any tendency that my 

child has to be IMPULSIVE (acting without thinking). . . 

decreases decreases does increases increases 
very a not a very 
much little change little much 

5. After eating sugary foods, my child's level of 

TALKING tends to. . . 

decrease decrease not increase increase 
very a change a very 
much little little much 
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Sugar Beliefs Questionnaire-Form C 

(Circle the right answer) 

How old are you? 6 7 8 9 10 11 12 

In what month is your birthday? Jaunuary February 

March April May June July August September 

October November December 

What grade are you in? 1st 2nd 3rd 4th 5th 6th 

Are you a girl or a boy? girl boy 

Do you think you become more active when you eat candy 

or other sweet foods? yes no 

Do you think you have more trouble keeping your mind on 

something when you eat candy or other sweet foods? 

yes no 

These questions were made up to find out what happens 

when children eat sugary foods. Imagine that you just 

ate your favorite candy bar. Now think about how you 

would feel and act afterwards. 

1. Activity 

After I eat a candy bar, I become. 

0 
157 

+ 



2. Aggressive/"m^^n" 

After I eat a candy bar, I become 

o 

3- Restless/Can't sit st-j 1 1 

After I eat a candy bar, I become. 

^4 
0 t 
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4. Impulsive/Don't think before acting 

After I eat a candy bar, I become. . . 

O + 

5. Talkative 

After I eat a candy bar, I become, 

T^lh 

A 
0 + 
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APPENDIX G: 

EMPIRICAL DEVELOPMENT OF THE 

SPECIFIC MOVEMENT SCALE 
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The Specific Movement Scale (SMS) is a revised 

version of the Sleep Activity Scale (Alexander, 1983) 

and is designed to assess the number of seconds a 

specific body part moves during a designated time period 

(see Appendix H). Once specific body part movements 

have been tabulated, they are grouped into either fine 

motor movement (head, hands, fingers, feet), or gross 

motor movement (arms, legs, upper torso, lower torso, 

and body shift). All of the body part movements are 

summed to form total motor movement. A separate 

category for vocalizations is also assessed. 

In a study designed to assess SMS reliability eund 

validity, 14 normal boys eund 14 boys diagnosed as 

maunifesting Attention Deficit Disorder with 

Hyperactivity and between the ages of 6 and 11 years 

were videotaped through a one-way mirror while working 

on an adveunced level jigsaw puzzle for a 15-minute 

period. Two two-member teeuns met separately and used 

consensus ratings within each teaun to score these 

recordings. The teams scored the first 20 seconds of 

each of the 15 minutes for activity level using the SMS 

and a measure of quauireunt grid crossings. 

To check interrater reliability, ten subjects (five 

normal and five hyperactive) were randomly selected from 

the total sample. The two scoring teams independently 
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assessed the 15 20-second segments for each subject. 

The sums of these 15 segments for each subject were used 

to calculate interrater reliability between the two 

rating teams by use of Pearson Product-Moment 

Correlation Coefficients. The results are listed in 

Table 4. Given these results, it is concluded that the 

SMS has an acceptable level of interrater reliability. 

The SMS's relationship to quadrant grid crossings 

provides evidence of its validity. Grid crossings are 

an objective measure of movement that has been 

previously found to reliably discriminate hyperactive 

from nonhyperactive boys (Prinz et al., 1984). An 

aunalysis of the data for the hyperactive sample yielded 

a Pearson Product-Moment correlation coefficient of .631 

(E < .05) between gross motor activity (as determined by 

the SMS) eund grid crossings. For the normal sample, 

however, the correlation coefficient was nonsignificant. 

As demonstrated in Figure 4, the failure to find a 

significant correlation among normals apparently 

reflects a problem of restriction in the frequency of 

grid crossings for this group. 

A Multivariate Analysis of Variaunce was computed 

utilizing as dependent variables the fine and gross 

motor movement scores derived from the SMS. The 

analysis revealed that when children were engaged in the 
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"̂ Ŝ i® ̂ - Scores of Specific Movements Made by Two Teams 
of Raters. 

SIlfiilECI 

I 

II 

III 

IV 

V 

VI 

VII 

(N) 

(N) 

(N) 

(N) 

(H) 

(H) 

(H) 

VIII (H) 

IX 

X 

(H) 

(H) 

Team A 
Team B 

Team 
Team 

Team 
Team 

Team 
Team 

Team 
Team 

Team 
Team 

Team 
Team 

Team 
Team 

Team 
Team 

Teeun 
Team 

CORRELATION 

A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

FINE 

487 
461 

670 
624 

631 
489 

495 
404 

238 
249 

121 
116 

339 
335 

471 
444 

377 
327 

440 
405 

97*** , 

Note. VOC. = Vocalizati 

GROSS 

RAW ; 
482 
387 

571 
498 

489 
385 

459 
453 

196 
199 

116 
110 

393 
352 

398 
395 

327 
285 

350 
315 

, 97*** 

MQYEMENI 

TOTAL 

SCORES 
969 
848 

1241 
1122 

1120 
874 

954 
877 

434 
448 

237 
226 

732 
687 

869 
839 

704 
612 

790 
690 

.98*** . 

Lons, GRID. = G 

VOC. 

00 
00 

00 
00 

00 
00 

00 
00 

101 
105 

31 
34 

50 
00 

68 
69 

7 
15 

00 
00 

90*** 

GRID. 

00 
00 

02 
00 

00 
00 

02 
01 

02 
01 

00 
00 

03 
04 

14 
14 

05 
04 

02 
00 

.98*** 

rrid Crossing 
N = Normal subject, H = Hyperactive subject. 

***E < .001. 
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NORMAL SUBJECTS 
25 

20 

NUMBER 15 

GRID 

CROSSINGS 10 

5 

0 

NL'MBER 

GRID 

CROSSINGS 

25 

20 

15 

10 

1 2 3 A 5 6 7 8 9 10 11 12 13 14 
SUBJECT # 

HYPERACTIVE SUBJECTS 

15 16 17 18 19 20 21 22 23 24 25 26 27 28 
SUBJECT # 

Note. Mean for Normals = .86 (S£ = 1 .96 ) ; mean for 
Hyperact ives = 7 .54 (SD = 7 . 4 2 ) . 

Figure 4. Frequency of t o t a l gr id c r o s s i n g s by normal 
and hyperac t ive boys. 
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semi-structured task of assembling a jigsaw puzzle, the 

SMS significantly differentiated hyperactive from normal 

boys (F (5,22) = 6.54, p < .001, Roy's Maximum Root 

Criterion). Discriminant Analysis confirmed this 

finding; the SMS correctly classified 78.57% of the 

hyperactive sample and 85.71% of the normal saunple. 

Surprisingly, however, according to their scores on the 

SMS, normal boys moved more than hyperactive boys during 

the total session, eund only grid crossings detected 

greater activity by hyperactive boys. See Table 5 for 

the descriptive statistics for each group. 

To better understand the unexpected results for the 

SMS, a more focused comparison was undertadcen of that 

part of the session that the child spent on task. As 

reflected in Table 6, meeuns for the number of seconds 

spent on-task demonstrated that the hyperactive sample 

spent signif iceuntly fewer seconds on task than the 

normal sample (F (1,20) = 22.74 p < .001). This finding 

is consistent with previous findings (e.g., Abikoff, 

Gittelman-Klein, & Klein, 1977) indicating that 

hyperactive children spend less time on-task than their 

normal peers. For its completion, a semi-structured 

task requires attention, the key area of dysfunction 

displayed by children manifesting Attention Deficit 

Disorder with hyperactivity. 
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Table 5. Activity Scores for Normal and Hyperactive 
Boys. 

Fine Motor 

Movement 

Gross Motor 

Movement 

Total Motor 

Movement 

Grid Crossings 

(X) 

(SD) 

(Min) 

(Max) 

(X) 

(SD) 

(Min) 

(Max) 

(X) 

(SD) 

(Min) 

(Max) 

(X) 

(SD) 

(Min) 

(Max) 

**p < .01, ***p < .001. 

HyueractivftR 

389.21 

145.40 

119.00 

630.00 

335.32 

121.32 

113.00 

542.00 

724.64 

241.93 

232.00 

1172.00 

7.54 

7.74 

.00 

23.00 

** 

*** 

*** 

** 

Normals 

579.64 

246.54 

244.00 

793.00 

503.39 

126.29 

198.00 

703.00 

1082.04 

265.09 

441.00 

1496.00 

.86 

1.96 

.00 

7.00 

As seen in Table 6, normals moved more than 

hyperactives while on task, a finding that might be 

spurious if due only to the fact that they spent more 

time on task. On the contrary, when on-task movements 

were divided by time on task to compute a movement rate. 
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the difference persisted. Normal subjects moved more 

per unit time while working on the puzzle than 

hyperactives did. 

Table 6. Means and Standard Deviations for On-Task 
Activity by Normal and Hyperactive Boys. 

Seconds 

Attending (SD) 

Total (X) 

Movement (SD) 

Total (X) 

Mvmt. Rate (SD) 

Total (X) 

Grid X's (SD) 

Total (X) 

Grid X Rate (SD) 

**E < .01, ***E < .001. 

Hyperaotives 

(X) 171.80 

107.04 

487.30 

336.01 

2.46 

** 

*** 

** 

.97 

2.05 

5.64 

.01 

.02 

Normals 

271.08 

50. 16 

1020.75 

300.34 

3.70 

.75 

.21 

.50 

.001 

.003 

The higher activity level found for the normal 

saunple while on-task maiy be attributed to the nature of 

the task itself. When involved in constructing a jigsaw 

puzzle, the subject moves the arms eund upper torso while 

assembling puzzle pieces. In the SMS scoring system, 

each of these independent movements is tabulated as a 

single, specific movement. Logically, therefore, the 

normal subjects, who spent more time on-task, moved as 
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they were assembling the puzzle. Even while attending 

to the task, the hyperactive children were apparently 

less able to mount a coordinated effort, as reflected in 

their lower movement rate. Therefore, although 

unexpected, the SMS results apparently reflected the 

core attentional, as opposed to movement disorder of 

hyperactive children. 

Several conclusions can be drawn from these results. 

First the SMS is a reliable measurement instrument in 

that teams of independent raters score very similarly. 

It exhibits construct validity as a measure of activity 

since during locomotive behavior it correlates with 

quadrant grid crossings, eun independent measure of 

activity. The correlation between grid crossings aund 

gross motor movement exists, however, only within the 

hyperactive sample, who spent more time off-task than 

controls and who often moved about the room (as 

reflected in their higher overall rate of grid crossings 

than the normals). The normal boys stayed intensely 

focused on the task at hand, moving their arms and upper 

torso while assembling the puzzle, but remaining in a 

single location. Therefore, it appears that movement 

ceunnot necessarily be equated with locomotor activity. 

Gross motor movement as measured by the SMS can provide 

an index of locomotion when children are off-task. On 
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the other hand, during a task whose completion requires 

movement, movements may index attention to task better 

than they index extensive locomotion. 

The SMS is a thorough measure of the specific 

activity of individual body parts. During the jigsaw 

puzzle task, it was surprisingly able to detect the 

behavioral correlates of focused attention, thus 

differentiating hyperactive from normal boys. Moreover, 

gross movement scores were correlated with measures of 

quadreunt grid crossings, a measure of locomotion. 

Therefore, the SMS should best measure non-focused 

activity during aun unstructured, free-play context where 

children move about as they choose. 
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APPENDIX H: 

SPECIFIC MOVEMENT SCALE 
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When scoring the video-record of a subject's session, 

two distinctions are made for each body movement 

episode: 1) onset time of the movement, and 2) body 

part(s) moved. 

I. Onset lifflfi 

The exact onset time of each body movement episode 

or time-sampled segment is recorded from the clock 

displayed on the video TV monitor. 

II. Body Parts Moved 

A specific movement is tabulated each second that 

it occurs within a given time saunple. Wherever 

applicable, a distinction of left, right or both is 

noted. With movements involving aun entire limb or 

portion of the body,- smaller scoring distinctions are 

not made unless that smaller body part displays an 

independent pattern from the larger movement patterns 

occurring. For example, with eun arm movement from chest 

to side, haund or finger movement is not scored unless 

the pattern of responding is independent of the arm's 

movement. Such an independent response might include a 

wiggling of the finger. Furthermore, if a body part 

moves involuntarily (for example, a leg movement) as an 

artifact of a voluntary movement occurring elsewhere on 

the body (for exeunple, an upper torso movement), then 

the involuntary movement is not scored. 
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Body Part Categorips 

GROSS MOTOR MQVEMFNTR 

1. BQdy shlli 

A "body shift" is an adjustment involving the 

entire body, such as walking or shifting body-weight 

while standing. This type of shift is scored as an 

independent movement from other patterns that may occur 

before or after it. 

2. Upper torso 

This movement will be scored if the entire trunk of 

the body is moved, rotating from the waist and involving 

the upper body only. For exaunple, a twist from side to 

back or a position shift. Shoulder movement is also 

included in this category, yet only if the shoulders 

move independent of the other body parts, such as 

shrugging or rotating one at a time. The arms may move 

naturally with this movement so they are not scored 

separately unless they exhibit independent movement from 

the ongoing upper body pattern of movement. 

3. Lowgr tprsQ 

This movement will be similar to the 'upper torso" 

classification, but involving a rotation or shift from 

the waist down, such as rotating the legs from side to 

side. Isolated hip movement, such as thrusting. 
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wiggling or a position change involving the hips is also 

included here. 

4. Arms 

This category is scored if the movement originated 

from the shoulder joint or elbow joint, not from the 

wrist. Writing behavior is not included in this 

category unless the entire arm is moved. A notation of 

arm movement includes any of the following: 

straighten/bend cross/uncross, movement from the side to 

the stomach or the reverse, or movement across the body. 

5. Legg 

A leg movement includes auny response originating 

from either the hip or knee joint. It meiy include any 

of the following: swing, straighten/bend, 

cross/uncross, or a straight-legged movement such as a 

lift off of a surface or a relocationing. 

FINE MOTOR MOVEMENTS 

6. Hands 

A hand movement includes any of the following: 

open/close (even slightly), lift off of the surface 

(from the wrist) or a flex or rotation from the wrist. 

This movement may involve the forearm also, yet if the 

movement originated from the hand or wrist, it is scored 

as a "hand" movement rather than "arm." Performing a 

173 



task which involves coordination of two or more fingers 

simultaneously is included in this category. 

7. Fingers 

Finger movement is recorded when the digits move 

independent of each other. This includes wiggling, 

rotating or lifting of one or more fingers (yet not all 

at once which is a "hand" movement). If two or more 

fingers move in conjunction, it is scored as a "hand" 

movement rather thaun a "finger" movement. 

8. Foot 

A foot movement originates from the ankle joint and 

moves independent of the leg, such as a rotation or a 

flex. 

9. Msd 

A head movement originates from the neck and 

includes euny of the following: turn from side to side, 

front to side or the reverse, or a shift for 

relocationing. 

10. Face 

Facial movement includes any facial expressions, 

such as a smile or grin, opening of the mouth, or 

sticking the tongue out. This classification will also 

include movement resulting from swallowing or chewing. 
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SEPARATE CATEGORY 

11. Vocalizations 

Any sound emitted from the mouth is considered a 

vocalization. This includes such sounds as speech, 

singing or wispering, as well as nonspeech sounds such 

as popping of the tongue. Coughing or sneezing is not 

included in this category. 
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APPENDIX I: 

REVISED VERSION OF THE 

CONNERS ABBREVIATED PARENTS 

QUESTIONNAIRE 

176 



/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

Observation Degree of Activity 

Not at Just a Pretty Very 

all little irnjch much 

1. Restless or overactive / 

2. Excitable, impulsive / 

3. Distracts others / 

4. Failes to finish things 

he starts - short 

attention span / / / / / 

5. Constantly fidgeting / / / / / 

6. Inattentive, easily 

distracted / / / / / 

7. Easily frustrated / / / / / 

8. Cries often and easily / / / / / 

9. Mood changes quickly and 

dramatically / / / / / 

10.Temper outbursts, explosive 

and unpredictable 

behavior / / / / / 
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APPENDIX J: 

PARENT ACTIVITY RATING 

178 



After watching your child for the past 15-minute period, 

how would you rate his or her activity level on the line 

below (place an "X" on the line to indicate your 

rating). 

Far Left = Extreemly Low 

Far Right = Extreemly High 
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APPENDIX K: 

ANOVA AND MEAN TABLES 
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Table 9. Repeated-Measures Analysis of Variance for 
Treatmeant Effects on Activity Measures. 

PepenUent 
variable 

Conners 
Abbreviated 
Parents 
Question
naire 

Parent 
Activity 
Rating 

Gross motor 
movement 

Fine motor 
movement 

Totel motor 
movement 

Source 

Expectation 
Parental Presence 
Expectation 
Parental 
Presence 
Error 

Total SS 

Expectation 

X 

Parental Presence 
Expectation 
Parental 
Presence 
Error 

Total SS 

Expectation 

X 

Parental Presence 
Expectation 
Parental 
Presence 
Error 

Total SS 

Expectation 

X 

Parental Presence 
Expectation 
Parental 
Presence 
Error 

Total SS 

Expectation 

X 

Parental Presence 
Expectation 
Parental 
Presence 
Error 

Total SS 

X 

df 

1 
1 
1 

96 
99 

1 
1 
1 

96 
99 

1 
1 
1 

96 
99 

1 
1 
1 

96 
99 

1 
1 
1 

96 
99 

MS 

77.63 
31.26 
158.48 

35. 14 
3640.47 

7.88 
24.70 
29.94 

1194.04 
1256.57 

324.00 
16129.00 
2540.16 

8330.26 
818698.04 

1936.00 
1428.84 
676.00 

4358.00 
422408.76 

3844.00 
27159.04 
595.36 

20138.02 
1964847.84 

E 

2.21 
.89 

4.51* 

.63 
1.99 
2.41 

.04 
1.94 
.30 

.44 

.33 

. 16 

. 19 
1.35 
.03 
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Table 9. Continued 

Daependent 
vabriable 

Vocaliza
tions 

Grid 
crossings 

Source 

Expectation 
Parental Presence 
Expectation X 
Parental 
Presence 
Error 

Total SS 

Expectation 
Parental Presence 
Expectation X 

Parental 
Presence 
Error 

Total SS 

df 

1 
1 
1 

96 
99 

1 
1 
1 

96 
99 

MS 

174.24 
59829.16 
2872.96 

2761.76 
328005.64 

23.04 
163.84 
112.36 

153.27 
15012.84 

E 

.06 
21.66** 
1.04 

. 15 
1.07 
.73 

*E < . 0 5 . **E < . 0 0 1 . 
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Table 11. Simple Main-Effects for the Conners 
Abbreviated Parents Questionnaire. 

Sour99 

Expectation at 
With Parent 
Condition 

Expectation at 
Alone Condition 

Company at Expect 
Sugar Condition 

Company at Expect 
Placebo Condition 

Residual 

Total SS 

*p < .05. **E < .01. 

df 

1 

1 

1 

1 

96 

100 

MS 

228.99 

7. 14 

165.26 

24.49 

18.43 

2195.16 

E 

12.43** 

0.39 

8.97* 

1.33 
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Table 12. Repeated-Measures Analysis of Varieuice for 
Treatment Effects on Individual Conners Abbreviated 
Parents Questionnaire Items. 

Pependent 
variable 

Restless/ 
Overactive 

Excitable/ 
Impulsive 

Distracts 
Others 

Short 
Attention 
Span 

Fidgety 

Distract-
ible/ 
Inatten
tive 

Source 

Expectation 
Parental Presence 
Expectation X 

Parental 
Presence 
Error 

Total SS 

Expectation 
Parental Presence 
Expectation X 

Parental 
Presence 
Error 

Total SS 

Expectation 
Error 

Total SS 

Expectation 
Parental Presence 
Expectation X 

Parental 
Presence 
Error 

Total SS 

Expectation 
Parental Presence 
Expectation X 

Parental 
Presence 
Error 

Total SS 

Expectation 
Parental Presence 
Expectation X 

Parental 
Presence 
Error 

Total SS 

df 

1 
1 
1 

94 
97 

1 
1 
1 

94 
97 

1 
46 
47 

1 
1 
1 

94 
97 

1 
1 
1 

94 
97 

1 
1 
1 

94 
97 

MS 

3.81 
1.47 
2.42 

.84 
86.78 

3.66 
1.57 
2.95 

.83 
86.50 

3.78 
.84 

42.48 

.24 

.01 
1.68 

.78 
74.91 

4.52 
.42 
.88 

1.05 
104.49 

1.58 
.28 

1.58 

.90 
88.00 

E 

4.54* 
1.75 
2.88 

4.40* 
1.88 
3.54 

4.49* 

.30 

.01 
2. 16 

4.30* 
.40 
.84 

1.75 
.31 

1.75 
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Table 12. 

Dependent 
variahlft 

Easily 
Frus
trated 

Cries 
Easily 
and 
Often 

Moody 

Temper 
Outbursts 

Continued 

Source 

Expectation 
Parental Presence 
Expectation X 
Parental 
Presence 
Error 

Total SS 

Expectation 
Parental Presence 
Expectation X 

Parental 
Presence 
Error 

Total SS 

Expectation 
Parental Presence 
Expectation X 

Parental 
Presence 
Error 

Total SS 

Expectation 
Parental Presence 
Expectation X 

Parental 
Presence 
Error 

Total SS 

df 

1 
1 
1 

94 
97 

1 
1 
1 

94 
97 

1 
1 
1 

94 
97 

1 
1 
1 

94 
97 

MS 

.66 

.94 
1.02 

.49 
48.46 

.01 

.01 

.48 

. 11 
10.50 

. 10 

. 10 
1.71 

.70 
67.67 

.00 

. 13 
2.03 

.63 
61.85 

1.36 
1.92 
2. 10 

.09 

.09 
4.51* 

. 14 

. 14 
2.44 

.00 

.20 
3. 19 

*E < . 0 5 , 
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Table 14. Repeated-Measures Analysis of Variance for 
Treatmeant Effect on Performance Measures. 

Dependftnt 
variable 

Hits 

False 
alarms 

Time 
off task 

Source 

Expectation 
Error 

Total SS 

Expectation 
Error 

Total SS 

Expectation 
Error 

Total SS 

df 

1 
48 
49 

1 
48 
49 

1 
48 
49 

MS 

7.22 
251.56 

12082.18 

1.62 
393.63 

18895.62 

496.82 
6099.60 

293277.64 

E 

.03 

.00 

.08 
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Table 15. Repeated-Measures Analysis of Variance for 
Effects of Children's Beliefs on Activity. 

Dependent 
variable 

Conners 
Abbreviated 
Parents 
Question
naire 

. 

Parent 
Activity 
Rating 

Gross motor 
movement 

Source 

Beliefs about 
activation 
Beliefs about 

activation 
X Expectation 

Beliefs about 
activation 
X Parental 
Presence 

Beliefs about 
activation 
X Expectation 
X Parental 
Presence 
Error 

Total SS 

Beliefs about 
activation 

Beliefs about 
activation 
X Expectation 

Beliefs about 
activation 
X Parental 
Presence 

Beliefs about 
activation 
X Expectation 
X Parental 
Presence 
Error 

Total SS 

Beliefs about 
activation 

Beliefs about 
activation 
X Expectation 

Beliefs about 
activation 
X Parental 
Presence 

df 

1 

1 

1 

2 

92 
99 

1 

1 

1 

2 

92 
99 

1 

1 

1 

MS 

. 11 

55.53 

53.36 

161.59 

35.45 
3640.47 

41.28 

6.88 

26.99 

34. 12 

12. 12 
1256.57 

14902.21 

1488.98 

143.72 

I 
.00 

1.57 

1.51 

2.28 

3.41 

.57 

2.23 

1.41 

1.75 

.17 

.02 
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Table 15. Continued 

Dependent. 
variahl#P 

Gross motor 
movement 

Fine motor 
movement 

Total motor 
movement 

Source 

Beliefs about 
activation 
X Expectation 
X Parental 
Presence 
Error 

Total SS 

Beliefs about 
activation 

Beliefs about 
activation 
X Expectation 

Beliefs about 
activation 
X Parental 
Presence 

Beliefs about 
activation 
X Expectation 
X Parental 
Presence 
Error 

Total SS 

Beliefs about 
activation 

Beliefs about 
activation 
X Expectation 

Beliefs about 
activation 
X Parental 
Presence 

Beliefs about 
activation 
X Expectation 
X Parental 
Presence 
Error 

Total SS 

df 

2 

92 
99 

1 

1 

1 

2 

92 
99 

1 

1 

1 

2 

92 
99 

MS 

2651.38 

8511.51 
818698.04 

7397.15 

156.34 

3434.21 

964.97 

4424.90 
422408.76 

1300.89 

2610.27 

4983.01 

637.00 

20916.45 
1964847.84 

I 

. 16 

1.67 

.04 

.78 

. 11 

.06 

.12 

.24 

.02 
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Table 15. Continued 

dependent 
variable 

Vocaliza
tions 

Grid 
crossings 

Source 

Beliefs about 
activation 

Beliefs about 
activation 
X Expectation 

Beliefs about 
activation 
X Parental 
Presence 

Beliefs about 
activation 
X Expectation 
X Parental 
Presence 
Error 

Total SS 

Beliefs about 
activation 

Beliefs about 
activation 
X Expectation 

Beliefs about 
activation 
X Parental 
Presence 

Beliefs about 
activation 
X Expectation 
X Parental 
Presence 
Error 

Total SS 

df 

1 

1 

1 

2 

92 
99 

1 

1 

1 

2 

92 
99 

MS 

2740.08 

2006.76 

592.53 

2914.84 

2823.35 
328005.64 

253.21 

1. 12 

50.27 

281.60 

154.78 
15012.84 

E 

.97 

.71 

.21 

.52 

1.64 

.01 

.32 

.91 
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Table 17. Repeated-Measures Analysis of Variance for 
Effects of Children's Beliefs on Performance. 

Dependent 
variablft 

Hits 

False 
Alarms 

Time 
off task 

Source 

Belief about 
concentration 

Expectation 
Belief about 
concentration 
X Expectation 
Error 

Total SS 

Belief about 
concentration 

Expectation 
Belief about 
concentration 
X Expectation 
Error 

Total SS 

Belief about 
concentration 

Expectation 
Belief about 
concentration 
X Expectation 
Error 

Total SS 

df 

1 

1 
1 

46 
49 

1 

1 
1 

46 
49 

1 

1 
1 

46 
49 

MS 

1986.61 

2.25 
32.01 

218.62 
12082.18 

853.45 

1.08 
1.08 

392.16 
18895.62 

24572.20 

337.46 
300.84 

5824.08 
293277.64 

E 

9.09** 

.01 

. 15 

2. 18 

.00 

.00 

4.22* 

.06 

.05 

*E < .05. **E < .01. 
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