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school . Teachers a ng SC l 0 

assess he following school-r 

overac ivi y , disrup iven ss i class . o - ask. n rgy 

swings , nse/an..xious appp l gr d . 

ons n om Resul s indica ed si ni ic n corr 

snacks and cer ain behaviors , no ably llow Y llow n 

bo h overactivi y and ense/anxious app aranc Ch se 

puffs correla ed posi ively wi hove ac ivi y n curren 

let er grade . Total number of snacks showed a posi iv 

rela ionship to o veractivi y and energy swings . 

Addi ionally , the behavior ra ing scale was m asured for 

in ernal consistency, and it proved sufficien ly high in 

this regard . 

This exploratory research can only sugges possible 

connections . However, it does provide preliminary evidence 

that certain snacks are related to the behaviors studied 

here. Further i nvestigation is warranted . 
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CHAPTER 1 

0 h ur 

Th on hp o nu ri on v or h B 

1.n 8 s. UC or . and s 0 ny 

y V r, h 8 r no h 0 such a conn c on . V n i 6 

V ry r h nconclusiv an con rov rsi l. 

A mp s Wl. h h vior an l rn1.ng h V 

dl.V r d n o WO ring on in J.r C an direc 

r la 1.onshi s . R ca in a dir C r l 1.onship 

(wh r in di h on velo m n 0 h C n r l 

n rvous sys m) h s n don mainly 1.n coun ri s wi h larg 

n rs o d priv d p opl . In r vi w o such rs rch , 

Pr z and Pu nam (1982) conclude h pro in-poor di s 

produc. childr n wi h low r Is. d1.m1.nish d l arnino 

cai;,aci ies . and diminished languag d velopm n , as compared 

o diets h igher in pro ein . 

For xample , a longi udinal s udy done in Gua emala 

(Freman, ci ed in Pe r t z & Putnam, 1982 ) revealed 

sign i f icant d i ff e r e nces i n cogni tive abi l i t ies (memory, 

recognition , percept ion, infere nce , and verbal i zation ) whe n 

protein supplements were added to the diet s of three- and 

four-year old children . Language development improved 

significantly as well . 
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c h1l 

I sco s 

lg 2 2 . 

r s 1 s w r r cou s w 1 1, 

S1m1l r 

s 

r by Turi i (Ci in Pr z & , 1 82) l 

r s r c h e o rm o B z i li ch i ldr n , and y Booy n s 

(c i din P r z & Pu nam , 1 82) in So u h A ri c 

Du i o n an s veri ya e r o be i mpo r an i n h 

i n luenc o f l nu r i ion on learn i ng , a s is he 

d e velopmen al p e r iod in which he d epriva ion occur s . 

Cr a vi o o and Robles (1 965 ) e xamine d Mexican c hi ldr e n who had 

s uffere d from malnu ritio n a diffe rent ages , finding that 

those affected prio r t o six months of age improved their 

intellectual abilities relatively litt l e over time . McKay 

(1978) studied malnourished Colombian children who were 

s ubsequently treated with nutri tional supplements and 
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educational activi ies to alleviate intellectual defici s . 

Findings indicate that such treatments were effective, bu 

h e age at which the children were treated influenced the 

degree of success . 

Equally importan t o the direc t relationship of 

nu ri ion to learning is the indirec t eff ec , manifes ed 

several ways . A die wi h adequa e nu r i ional val ue 

supplies energy, whi ch optimizes the ability to learn . A 

highly nu ritional breakfast was f ound by Morrell and 

Atkinson (1977) t o improve at ention among s uden s d ring 

la e morning lessons . Latham and Cobos (1971) concluded 

h nu ri ional defici slower ac ivity levels among 

preschoolers , which in urn lowers verbaliza ions, peer 

rela ionships, sensory s imula ion, and, ul ima ely, 

rea iness o learn in school . 

In dequa e nu ri ion also indirec ly affec s 1 arning 

y increasing absen eeism. Marinez and Chavez (l _ 7 

inves igated he hypo hesis ha malnu ri ion lowers he 

abili y to resis illness and infec ion, finding ha poorly 

nourished Mexican children recorded twi ce as many sick ays 

as normal children . It was concluded tha poor nu ri i on 

indeed causes absen eeism, and absen eeism causes learning 

defici s which are difficult to correct. 

Iron deficiency may also ind1rec ly influence le rning 

When blood lacks proper iron levels, i fails o 

rovi oxygen o he oody, inc ud1ng br 1n c 1 s . 
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Research by Eames (1953) indicates that iron defi c iency 

anemia may be a contributing factor in reading disability. 

It is possible for an individual to eat an adequat e ly 

nutritional diet and still suffer from the disa b l ing 

symptoms of malnutrition. This occurs amo ng those whose 

metabolism prevents prope r utilization of nutrients . 

Williams (1956) discove r e d wide variatio ns in metab o lic 

r ates , c o n c luding tha t e x t reme ly l ow rat es ma y inhibit 

l earn i n g . 

Thorl ey (1 988) , in a revi ew o f lit erature , no ed h a 

malnutr i t i o n, esp ec i ally i n e arly c h i ldho od, d o e s appear o 

be assoc i a t ed wi th cognit i ve a nd b e h a v ior defi c its . 

Howe v e r, h e p o inted o u t me thodological p roblems with muc h 

r esear c h in t h is area . Diet was con founded "with 

impoverish ed enviro nmental circumstances and disrupt ed 

c hild- rearing p atterns " (Tho rley, 1988, p . 14 8) . Thor l ey 

concluded that n o ne of the claims made ov e r the l as wo 

decades h ave b een s ub s tantiated by adequate resear c h and 

s h ould b e v iewed with caution . 

f ood Int olerance 
Related to the i ndirec t influe nces o f nutrition o n 

cogniti o n is a h o tly disputed t op ic : f ood into lerance . The 

term may refer t o either t oxi c o r allergi c reactions o 

f ood s o r additives . Whil e it i s g e n e rally a greed h a 

all e r g i c reactio n s produce phys i ca l s ymp oms whi ch make 

l earn i n g mo re d i ffi c ul , it h as been mos di ffi cult o 
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establi s h wha t c ause s these r eactions a nd the ext e nt t o 

whi ch they inf l u ence the b e h avior o f affe c ted st uden t s . 

Tho rley (19 88 ) n o t e d p oor meth odol ogy a n d equivocal r esu l s 

in in r esearch r e l ated to f ood into l e r anc e . 

Certai n ingredien ts in certain f oods h a v e been widely 

r esearch ed . Fo r example , caffein e , whe n take n in h igh 

d o ses , h as bee n shown t o produc e symptoms ide nt ical t o t h ose 

o f g e neralized anxiety di sorder (Krues i & Ra p o por, 1986 ) 

The effects of mo d e r a t e doses , h owever, r emain unclear . 

Ano ther ingre dient whi c h has b een fr equen ly 

s crutinize d is suga r . Go ldma n (1 986 ) s t udied behavioral 

diff e r e n ces in preschool c hildren giv e n f ruit juice 

s weet e n e d on a lte rna t e d ays with sucr ose and ar ificial 

s weeten e r . 

mo n i t o r ed . 

Play b e h avior f or 90 mi nutes f ollowing wa s 

Findings indicated ha i ncreased level s of 

ina p p r opri a e b ehavior and d ecreased performance in learning 

t as k s r esulted when t h e children received sucrose , and 

differen ces we r e most marked f rom 4 5 to 60 minu es af er 

dosage was adminis tered . The auth o r s concluded tha while 

thei r correlati o nal r esearch cannot claim causali y, i may 

s u ggest tha t certai n children may be adversely affec ed by 

sucrose , and r eaction may b e age- r elated : the younger he 

c h ild , the mo r e like l y t h e sensi t i v i ty. 

Schoen t h aler (1 985) studied behavior of juvenile 

delinquen ts i n d eten tion centers before and during 

alterations t o their daily die in which sugar con en was 
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reduced by 11 percent and nutritio nal content wa s i mproved 

generally . A marked improvement in behavi o r was n o t ed , wi th 

the average weekly number of disruptive inc ident s f all ing 

from 56 to 25 . 

Prinz, Roberts, and Hantma n (1 980) investiga ed 

beha vioral effec t s o f sugar intake o n the b ehavi or of 

n o rmal, hea l thy preschooler s . Resu lts indicated a p ositive 

corre l a ti o n b e tween s ugar c onsumpt i o n and aggressive o r 

d es truc tive t e nde n c i es . 

Howe v e r, f or every s udy suppor t ing t he hypothesis tha t 

t h ere is a link between sugar and behavior , there appe a rs t o 

be a n o ther to r e f ute it . Wo l raich , Mi l ich , Stumbo , and 

Sch u l tz ( 1 985) , f or ex ample , f ound n o such rela i o n s h ip , 

e xplainin g the inc o n sistency of research is due t o f our 

fact ors : age differenc e s in subjec ts s udied (sugges ing 

t hat younger children show stronger effec t s) ; d i ff e r e nces in 

t h e clinical status (no rma l versus hyperac t i v e) in subjec s , 

implying that behaviora l effec s ma y be mo r e o b servable i n 

n o n - hype r act i ves than in hyperactives ; differenc e s in time 

a llowed between administration of sugar and obse rva ti o n o f 

b e h a v ior; differences in research settings, wherein a chi ld 

mi ght b e less li kely to misbehave in a clinic or hospi al 

t h an at h ome . 

Kruesi and Rapoport (1986) reviewed literature 

regarding b ehavioral effec t s o f bo th sugar and a s par ame, 

finding n o conc lus ive evidenc e tha t high o r l ow s ugar or 
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aspartame levels affect cognition o r behavior . The 

researchers concluded that "acute sugar c h a ll enge does not 

cause hyperac tivity and f ew or no c ognitive e ff ects are 

seen . .. " (Kruesi and Ra p op o rt, 19 86 , p . 1 25) . 

Vitamin - related Research 

The r o l e o f vitamins in b e h avi o r a nd cognition is also 

cont r oversial . While considerable r esearch has been do n e in 

t hi s area , very li t tle is widely accepted due t o grea 

d i f ficulty in methodology . Adler (1979) stated tha mos t 

clin ical studies are accused of bias , and the widely v a ried 

i ndividual differences among children make it nearly 

i mpossible to determine which treatment affec s whi c h 

subject , and why treatment worked (o r did no} . Adl e r 

further pointed out that these individual diff e rences m ke 

double-blind experiments difficult, since op ima l dosages 

must be determined over time, and if the experimento r knows 

the dosage, he / she is no longer "blind" . 

Despite the lack of solid findings, vitamin- rela e d 

research is of interest here . Benton and Roberts (19 88) 

studied the diets of 12-13 year olds by having them keep 

daily diaries of what thay consumed . Results revealed 

dietary deficiencies (less than the recommended daily 

allowance) in vitamin D, folic a c id, and most minera l s ; 

supplements were provided to alleviate the defi c ienci e s f o r 

half the children, the rest received a plac e bo . I e s s 

were administered before and nine months af er trea men 
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While no significant increase was observed in verbal IQ mean 

scores, a significant increase was found in nonverbal IQ 

mean scores, leading the investigators t o conclude that 

learning ability may indeed bene fit from vitamin 

supplementation . 

The work of Benton and Roberts provoked mu c h attention 

and criticism, so Crombie et al (1990) replicated the study , 

correcting methodological weaknesses of the earlier work. 

Crombie et al found no significant effects in any area from 

supplementa ion, leading to the conclusion tha mild 

malnutrition may adversely affect cognitive ability, bu 

vitamin supplements do not alleviate the problem . 

Schoenthaler (1991) performed similar researc h, gi v i ng 

vitamin supplements of varying strengths (5 0 , 1 00 , o r 2 00 

percent of recommended daily dosage, or placebo) t o 1 2-16 

year olds . IQ testing before and after treatmen (prac i c e 

effects were taken into account) revealed signifi c an 

improvements in nonverbal IQ s c ores for the group rec eiving 

the 100 percent supplement over the control group, leading 

the investigators to conclude that supplements do impro v e 

cognitive abilities among reasonably well-nourished 

children . 

Even if such findings are questioned and discoun ed, i 

is difficult to reject the hypothesis that diet is linke d t o 

learning . Flynn (1987) found ha mean I sco res have ri s en 
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markedly over the last 30 years, explaining the increase to 

a general improvement in diet . 

Yet while general dietary improvements may well aid 

learning, specifi c deficits or overabunda n ce in certain 

nutrients and chemicals may inhibit cogniti on . Grant and 

Chasty (198 8) discovered that disabled readers , when 

compared t o controls , had significantly higher levels o f 

cadmium and lead (both considered toxic metals), and lower 

levels of zinc and chromium (consider ed beneficial race 

elements) . Such research highlights the widely h eld opinion 

that toxic metals like lead inhibit learning whil e adequa e 

quantities of needed nutrients are necessary f o r op imal 

learning . 

The Role of Food Additives : The Feingold controversy 

At the center of the diet - behavior deba e is he wo rk of 

Benjamin Feingold . An allergist by profession, Feingold 

theorized that artificial colorings and flavoring s are 

causally related to hyperactive behavior among children . He 

claimed that elimination of the additives wo uld dec rease he 

hyperactive behavior (Feingold, 1975) . 

Feingold theorized that "numerous accessory subs ances 

occurring in varying concentrations" (p. 797) might 

influence hyperkinesis and learning difficulty. Initia ly, 

he targeted salycilates, found in aspirin and many o her 

foods either naturally or as an additive, as problema ic, 
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particularly when combined with tartrazine (yell ow dye 

No . 5) . A salycilate-free diet, designed f o r those a llergic 

to the chemical, was listed in the arti c le, proscribin g 

apples , oranges , tomatoes, ice cream , candy, t oo t hpaste , 

sod a , tea , among ma ny other products . 

Feingold then shifted his f ocus t o artif icial 

addi tiv es , in the f o rm of c o l orings and preservat i ve s , 

t h eorizin g t hat they are res po n s i ble f or hyperk ines i s , o r 

hyperac tivi t y, a n d lea rning di sab il i t i es (Fe ingo l d , 1 97 5 ) 

To underscore the poin t tha t children' s daily diet s are 

loaded with c h emical additives , Feingo ld sugges t e d the 

f o llowing scenario as t ypical : a child begins the da y with 

a brea kfast c onsist i ng o f cereal full of added co l o r s a n d 

flavo rings , a beverage arti fi cially swee tened a n d colored , 

or p e rhaps pancakes o r Frenc h t oa s t , full o f t a r t r azine and 

o the r c h e mi cal add i tives ; the n the c h i l d ' s con cerned mo her 

provides vitami n s , whic h are also high in addit ives . 

Fo llowing thi s , the hype rac t i ve child might b e given a dose 

o f me thylphenidate befo re s c hool . At lunc h the c h emical 

addi tive s c o ntinue , in f oods suc h a s h o t d ogs and ice cream . 

I s it any wo nder, Feingold s peculat e d, tha t o u r c h ildren are 

" j umpi ng " and f a iling to learn? (Feingo ld , 1 975) . Fei ngold 

con c lude d with two recommenda tio n s : a mea n s t o ma ke the 

publ ic a wa r e o f the additive s con tai n e d in al l f ood 

p roducts , a nd r esear c h t o e x ami ne the possible l ink between 

these additives a nd c hi ld b ehav ior . 



13 

From this hypo thesis emerged the "Feingo ld Di e " , which 

strictly avo ids the undesirable chemical s . Many parents 

reported observing improvement in behavio r , leading to 

wi d espread popularity of the d iet and creat i on of local 

Feingo ld Associations a c r oss t he c ountry. 

Extensive re s earc h h as been d one r egarding Feingold's 

hypo thes i s , b u t i t remains highly controversial t o say he 

l e a st . Ma ttes (1983) reviewed r esear c h on the subject, 

n o ting that severa l approach es have b een u tilized to 

eval uate the me rits o f t he Feingold d iet . Conners , Goye e, 

a nd Southwi c ke (1 976 , as cited in Mattes) compared behavio rs 

o f 1 5 d iagnosed hyperac ive (t he term used for the disorder 

by t h e r esearchers) c h ildren over one mon h trials on he 

Feingold diet and a control diet . Significantly favora le 

results were observed for the Feingold die by eachers bu 

not by parents . 

Research by Harley e al (1978) regula ed the dies of 

entire families , administering Feingold and control diets 

for one month periods in random order to 46 hyperac ive 

children , 10 of whom were preschoolers, 36 between six and 

twelve y ears old. Behavior was evaluated by teacher and 

p arent quest i o nnai r es , n europsychological tests, and direc 

o b servation i n the c l assroom . While paren ratings showed 

significant improvements in behavior, no significan overall 

effects were discovered . The researchers then selec ed nin 

children who had responded favorably to the Feingold die, 
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"c h allenging " t hem with do ses of food colo ring . 

Interestingly , n o e f fects were observed , leading t h e 

researchers t o conclude that the ir work offers l i t tle 

suppo rt to the Feingold hypo the s is . 

The "challenge " t echnique was also u sed by Goyette , 

Conne rs , Petti , and Curti s (1 978 ) and Conne r s (1 980) . Both 

s t u d ied hype r ac tive ch i ldre n who h a d b e n e f ited from the 

Fein go l d d ie t a s rat ed by parents . Arti f icial addi ives a nd 

p l acebos were the n admi n ister ed in double-blind experimen s . 

Results were h ighly i n conc l us i ve , fraught wi h contradic ory 

observat i o n s by teach ers a nd parents , and differences 

between short- and l ong-term effects noted . Further 

confusing the findings was t he fact tha some subjec s did 

show h igh ly significant reacti ons o the ar ificial 

additives. 

An interesting variation on his technique was 

performed by Williams and assoc iates (1976 , 1978, as ci e 

in Mates) , wherein hyperactive children who had responded 

to the Feingold diet were given various combina ions o f 

medication (methylphenida e or dextroamphetamine) and 

placebos, and food additives and placebos . The medi ca ions 

produced significant improvements in behavior, as expec ed, 

but all findings regarding responsiveness to additives were 

inconclusive and at times confusing . For example, 

responsiveness to addi ives was found only on teacher 

ratings, n o by parents, and only when combined wi h placebo 
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As in other studies, certain children did react 

strongly to the additives; however, parents and teacher s 

showed disagreement as to which children reacted strongly. 

Similar research by Weiss et al (1980) studied children 

diagnosed as hyperactive who had shown improvement on the 

Feingo ld diet . The d ouble-blind study administered f ood 

coloring randomly f or eight days in a 77-day peri o d, a 

placebo administered on the other days . No significant 

findings were observed overall , with 21 of the 22 subjects 

showing no effects . One child , the youngest in the sample 

(three years old) , did show strong and consistent reac tion 

to the additives. 

Research by Mattes and Gittelman-Klein (1978 ) centered 

on a single diagnosed hyperactive child who was r epo rted by 

his parents to have ma de marked improvemen o n the Feingo ld 

diet . The child was administered cookies over 11 trials , 

some cookies containing artificial coloring , others using 

natural ingredients . 

found. 

No significant behavioral effects were 

Research of the types mentioned abo ve is assessed by 

Rimland (1983), who offers several criticisms . First, 

Rimland considers most such studies t o be irrelevant because 

they insufficiently test the more than 3, 000 additives which 

the Feingold diet eliminates. No only are artificial 

colors and flavors excluded from the diet, but 



preservatives , thickeners, mo isteners, etc . must be 

considered as well, according to Rimland . 
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A second p oint of rebuttal offered by Rimland to the 

many studies refuting Feingold ' s hypothesis is that dosages 

in most of the research are much t oo sma ll. Rimland 

contends that no only are do sages "ridic ulously small " (p . 

331) , but the number of additives studied (usually be ween 7 

and 10) is inconsequential when compared to the mo r e h an 

3 , 000 identified by Feingold (Rimland , 1983 ) . 

Reaction to he work of Egger, Carter, Graham , Gumby, 

and Soothill (1985) illustrates the lack of agreemen o n h e 

importance of research regarding die and behavio r . Egger 

et al found a significan relations hip betwee n addi ives a nd 

behavior , linking artificial flavo rs and c o l o r s , cow' s mil k, 

whea , and o ther foo d product s t o hype rac tivity a nd even 

seizure a c tivity . Po llock (19 88 ) revi ewed these findings 

and argue d that the re s u l s were inva lid du e o the lac k o 

double-blind conditio n s . Sc hauss (1988) , on h e o her han , 

also reviewed the study of Egger et al , finding i t o e o f 

major impo rtance. Firma n (1989) conc urred, p o in i ng ou 

that Egger and associates' work shows tha elimina i on o f 

certain f oods from certain children's diets can c hange 

behavior presumed to be caused by family or p sy c hoscocia l 

problems . 

Tayl o r and Hepins tall (1 990) r e viewed res earch on he 

issue , also no ting a lack of cons iste n findings . However, 
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the autho rs acknowledge that changes in behav i o r d o occur in 

certain subjects, and these changes are o f t en l ost in 

otherwise negative findings . Tay l o r and He p ins t all believe 

that research n e ither proves no r disproves Feingold's 

hypo the sis , and they spec u l ate that dietary modifications 

ma y b e ef fective n o t bec aus e they e l iminate a dd i tives but 

b ecause they eliminat e f ood s whi ch inst igate i mmune 

r esp o n ses . 

Graham (1 987) , in a r evi e w o f r esearch, noted a genera l 

f a i l u re to p r ove Feingold' s c l aims , stating that success 

appears most l y in parental perceptions rather than in more 

scientific conditions , such as double - blind experiments . 

Graham does point out , though, that negative outcomes must 

be viewed with caution for two reasons : first, some 

children do seem to genuinely benefit from the die ary 

changes ; second , subjects may n o t have received adequa e 

doses of the additives in question to yield observable 

effects . 

Perhaps the one conclusive statement whi ch can be made 

regarding the influence of additives on b ehavior is ha 

results are inconclusive . However , one conclusion was 

reached i n many of the studies mentioned above : certain 

children are strongly and adversely affected. Hobbis (1991, 

cited in Connor) suggests that approximately 15 in 1,000 

children, or 1 . 5 percent, fal l in o this category . While he 

concluded that the problem cannot be considered a major 



health concern, Hobbis conc eded tha t the diffi c ult ies 

encountered by this 1 . 5 percent (and their f ami lies) a r e 

enormous . 

Children commonly eat snack- foods containing t he 

ingredients studied in the above researc h . Th i s study 

1 8 

sought to examine these habits in a group o f middle schoo l 

stude nts to determine preferences o f items ava i l able f r om 

in- s c h oo l vending mach i n es . Students ' b e haviors, a s r ated 

by t each e r s , are also o f interes t; pa tt e rns between type s 

and amo unts of s nacks c o n sume d and types o f behavio r a r e t o 

b e examine d. 



Chapter 2 

Methods and Results 

Subjects con sisted of 52 middle school students at 

Sycamore Middle Sch ool , i n Pleasant View , Tennessee . Two 

classes were selected to participate, one a six h grade and 

the other an eighth grade class. Subjec s ranged in age 

from 12 to 14 . 

Students received a parental permission form to be 

signed and returned to the researcher. Those complying were 

given a questionnaire listing all snack items sold in the 

school vending machines and asked t o indica e which items 

they typically consume , how many, and a wha time of day; 

subjects we re also asked to indicat e what they typically ea 

for breakfast . Subjects were told tha they were 

participating in a research project to determine snack 

preferences , that participation was voluntary, and tha all 

responses were confidential, not to be seen by school 

personnel . 

One of the responding students' teachers was then asked 

to complete a rating scale to determine various aspects of 

behavior: overactivity (fidgety, restless); disrup i o n of 

class by speaking or acting ou; ability o say on- ask; 

swings of fatigue and alertness; tense / anxious appearance ; 

and current academic performance. 

five-point Likert scale . 

Rated items were on a 
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Due to a lac k of norma tive data rega rding the 

reliability of the behavior rat ing scale, a n umber of 

stati s ti c al measures was performed . Behavior r ati n g scales 

were c ompleted f o r an additi onal 62 students . An internal 

consi s tency reliability e st ima te was as f o llows : coefficient 

Alpha= 0 . 879 . 

To further asses s the t est i n s trument , an analysis o f 

v arian ce was p e rfo rmed . Partition o f varianc e using 

a nalysis o f var i a n ce was d one under t he f ramework of 

generalizabi li ty t heory in a one facet model . Findings 

showed t he following : differences between subjec s 

accounted f or 60 . 4% o f variance ; differences in items 

accounted f or 3 . 0% of variance ; error accounted for 36 . 6 of 

variance . Thus, it may be seen that measurement error and 

possible interaction between items accounted f or 36 . 6 of 

total variance , indicating tha the behavior rat ing scale 

utilized here is a reasonably r el iable instrumen which 

t apped meaningful differences between subjects . These data 

suggest a high degree of internal consistency f or he 

measure . 



Table 1 

snack Prefer ence Questionnaire Frequenc i es , 

Item 

Coca-Cola 

Cherry Coke 

Dr . Pepper 

Amoun t Con sumed/ 

Person 

0 

1 

2 

3 

0 

1 

0 

1 

2 

Mellow Yellow 0 

1 

2 

3 

4 

Frequency Percent 

32 

16 

2 

2 

51 

1 

41 

9 

2 

32 

11 

5 

3 

1 

61 . 538 

30 . 769 

3 . 846 

3 . 8 4 6 

98 . 077 

1.923 

78 . 846 

17 . 308 

3 . 846 

61 . 538 

21 . 15 4 

9 . 615 

5 . 769 

1 . 923 
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Item Amount Consumed/ 

Person 

Sprite 

Apple Juice 

0 

1 

0 

1 

Cr anberry Drink 0 

1 

Potato Ch i p s 

Pretzels 

Cheese Puffs 

Cookies / No choc . 

Cookies w/choc . 

0 

1 

2 

0 

1 

2 

0 

1 

3 

0 

1 

0 

1 

3 

Frequency Perc ent 

42 

10 

4 9 

3 

4 9 

3 

22 

20 

10 

43 

8 

1 

49 

2 

1 

51 

1 

4 7 

4 

1 

8 0 . 76 9 

19.2 31 

94 . 2 31 

5 . 769 

9 4 . 231 

5 . 769 

42 . 308 

38.462 

19.2 3 1 

82 . 692 

15 . 385 

1 . 923 

94 . 231 

3 . 846 

1 . 923 

98.077 

1 . 923 

90 . 385 

7.692 

1 . 923 
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Item 

Brownies 

Ch oco l at e 

Crac kers 

Amount Cons ume d / 

Person 

0 

1 

Bars 0 

1 

2 

0 

1 

2 

Trail Mix / Raisin 0 

1 

23 

Frequency Pe r cent 

48 92 . 308 

4 7 . 692 

36 69 . 231 

13 25 . 000 

3 5 . 769 

47 90 . 3 85 

4 7 . 692 

1 1 . 923 

49 94 . 231 

3 5 . 769 

Results of the snack preference questi onnaire are 

indicated in Tables 1 and 2 . Mellow Yellow emerged as the 

most frequently consumed beverage among the sample (28 

total), with Coca-Cola second (24 total) and Dr . Pepper third 

(14 total) . Among food items , potato chips was the clear 

f avorite (39 total), followed by chocolate bars (16 t o al ) 

and pretzels (10 total) . The mean number of snacks consumed 

per person was 3 . 558 . It should be noted tha hese to als 

reflect the fact that many subjects typically purchase wo 

or mo re of the same item : f or example, four studen s 
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consume two or more Coca-Colas daily ; eight con sume two or 

more Mellow Yellows eac h day . 

Correlational information between snac k s consumed and 

school behavior was obtained by Pearso n product moment 

technique . Results are summarized in Table 3 . A positive 

correlation between Item 1 on the behavior rati ng scale 

(overac tivity, r est lessness) and the total number of snacks 

consumed daily was di scovered (P=.0142) . Item 4, swing s o f 

fatigu e and alertness, also correlated p ositively with otal 

s n ack s consumed to a significant degree (P= . 0 43 4 ) . 

Consumption of Trail Mix with raisins correla ed 

significantly with Item 4, swings of fatigue and aler ness 

(P=.0364) . Al so , chocolate bars were found t o corr la e 

significantly with Item 5 , tense o r anxious appearance 

(P=. 0393) . 

Mell ow Yellow produced interesting and highly 

significan resul ts: a high positive correlation wi h I em 

1, overactivity (P= . 0019) , and with Item 5 , tense , anxious 

appearance ( . 0002) . Cheese Puffs also showed a pos i ive and 

significant re lationship to Item 1, overactivity (P= . 0 476), 

and to Item 6 , the student ' s current letter grade in he 

evaluating teacher ' s class (P= . 0488) . 



Table 2 . 

Relative frequency of Snack Preferences 

Item 

Coca-Cola 

Cherry Coke 

Dr . Pepper 

Mellow Yellow 

Sprite 

Apple Juice 

Cranberry Cocktail 

Potato Chips 

Pretzels 

Chese Puffs 

Cookies / No Chocolate 

Cookies / with Chocolate 

Brownies 

Chocolate Bars 

Crackers 

Trail Mix / Raisins 

To t a l Con sumed Daily 

2 4 

1 

14 

28 

10 

3 

3 

39 

10 

2 

1 

7 

4 

16 

6 

3 

25 
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Table 3 . 

Intercorrelation of School Behaviors To Snack Pr eferences 

Snack Behavior Rating Scal e I tem 

1 2 3 4 5 6 

Over- Disrupts Of f - Energy Tense / Grad 

act i ve Class task Swings Anx ious 

Coke - . 010 - . 099 . 169 . 026 - . 180 . 0 7 

Cherry Coke . 204 . 007 - . 027 - . 027 - . 018 - . 025 

Dr . Pepper . 160 . 088 . 153 . 362 . 0 43 .147 

Mellow Yellow . 42 0 # .264 .240 . 225 . 492 ff . 2 0 4 

Sprite - . 044 - . 101 - . 052 - . 1 4 5 - . 152 . 0 5 

Apple Juice . 092 . 012 - . 115 - . 0 48 - . 03 1 - . 1 1 

Cran . Cocktail - . 177 - . 058 - . 115 - .1 33 - . 1 08 - . 131 

Potato Chips . 074 - . 015 . 269 .1 39 - . 08 1 . 083 

Pretzels . 138 . 096 . 097 . 181 - . 0 4 . 012 

Cheese Puffs . 276 * . 157 . 030 . 220 . 172 . 275 · 

Cookie / No Choe . - . 138 - . 113 - . 1 41 -.170 -.14 8 - . 025 

Cookie w/Choc . . 114 -.089 - . 118 - . 055 - . 109 - . 00 

Brownies - . 226 - . 109 - . 173 - . 204 - . 103 - .1 28 



Choe . Bars 

Crackers 

Trai l 

Tota l 

*p< . 05 

#p ( . 0 1 

Mi x 

Snac k s 

1 2 

Over- Disrupts 

active Class 

. 265 . 170 

- . 0 53 - . 073 

. 08 8 . 080 

. 338 * . 1 1 5 
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3 4 5 6 

Off- Energy Tense / Grade 

task Swings Anxio us 

.097 . 14 5 . 2 87 * . 195 

- . 1 00 .14 9 - . 2 2 9 - . 002 

. 085 . 29 4* . 1 96 . 036 

. 2 13 . 281 * . 1 28 . 222 



Chapter 3 

Conclusions 

Several interesting findings emerged from this 

research. One is the unexpectedly large quantity of snack 

foods and beverages consumed in a typical day by the sample 

group: more than 3 . 5 snacks per person. This finding 

rai ses questions as to what, if anything, these children eat 

for lunch . It may be speculated that the snack foo d s 

provide a substitute, albeit a poor one, for lunch in many 

cases. While foods from the vending machines are tasty and 

convenient , they are undeniably low in nutritional value , 

high in fat, calories , and sugar c ontent. 

expensive, ranging from $ . 50 to $. 6 5 eac h . 

They are al so 

The t ypi cal 

subject, then, spends in excess of $1.5 0 each day on s nack s 

(multiplied by the 180 days in the s c hoo l y ear , t h i s c hild 

spends mo re than $270 per year on snacks } . 

Subjects were asked to list a typical breakfast, and 38 

so indicated, with cereal as the predominant foo d cho ice (22 

of the 38 who eat breakfast} and juice, mostly o r a n ge , as 

the most frequently consumed beverage (11 ) . Pop-tarts (9) 

and sausage / bisc uits (9) were frequent choices a s well . 

Several unusual items appeared, suc h as a grilled cheese 

s a n dwi c h (1), p o tat o chips (1), brownie (1), and wa er (1) 

On l y o ne subject listed s o d a (Coca -Cola) as part of his / her 
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typical breakfast, a somewhat surprising finding g iven the 

popularity of such beverages . 

Perhaps a mo re impo rtant finding of this r esear c h is 

the suggestion that some problem s chool beha vi or s may have a 

relationship t o the quantity and qua lity o f it ems con sumed . 

Of p a rticular interes t is Me llow Yellow, wh i c h appears to 

show suc h a strong cor re l at i on t o over act i vi y and 

t ense/anxiou s appear ance . Thi s so ft drink, the f avorite of 

thi s sample , contains appr ox i mate l y 1 8% more caffeine han 

t he oth er s nack s avai l abl e ( 54 mg/12 ounce can compared o 

4 6 . 5 mg f or Coca-Col a) . Th e effects o f caf f eine on behavior 

and cognition are wel l -research ed b ut highly inconclusive . 

However , Rapoport , Berg , Ismond, Zahn , and Neims (1984) 

r esearch ed this relationship , concluding tha children may 

regulate caffeine selectively but subconsciously . I is 

wondered if the remarkable populari y of Mellow Yellow seen 

in the present research might stem from more than its as e : 

perhaps the children , consciously or subconsciously , choose 

it for i t s stimulating properties . 

Mellow Yellow also contains tartrazine , the artificial 

coloring agent also known as FDC Yellow No . 5 . A common 

food additive , it is present in 26 . 9 of all dyes (Nu rition 

Foundation, cited in Fiorito , 1983) . Levy and Hobbes (1978) 

examined the effects of this substance on children diagnosed 

as hyperac tive who had been helped by the Feingold die . 

Result s indicated that those who had shown the mos 
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improvement on the di et also showed the strongest effect of 

tartrazine vs . placeb o . Other research (Swanson and 

Kinsbourne, 1980 , Goyette et al, 1 978 , Harley et al, 1978) 

further suggests a connection between tartrazine and 

hyperact ive b e h avi o r. 

The connection between tart razine and overactivity has 

also b een r esearched using r ats as subjects . Golden, 

Mit chell , Murphy , and Peache r (19 82) discovered an increase 

in activity levels of rats in jected with tartrazine . 

Fi orito (19 83) also f ound hyperactive-like behavior in 

tartrazine-injected rats. Shaywitz , Go ldenring, and Woo l 

(1978) observed that rats given f ood colorings (inc l uding 

tartrazine) displayed increased activity in a shu 

and decreased efficiency in a maze . 

le b ox 

A significant relationship was also seen in he presen 

study between consumption of cheese puffs and two problem 

areas : overactivity and low grades . Cheese puffs also 

contain tartrazine, which strengthens the suppo si ion that 

the substance may be r elated to behavioral difficulties . 

Three subjects in the present study indica ed a daily 

consumption of three Mellow Yellows . One, a female eigh h 

grader, also typically consumes one Dr . Pepper, two bag s o f 

potato chips, one chocolate bar, and two packages of 

crackers. Her scores on the behavior rating scale were as 

follows : overactive= 3 ; disruptive= 3; on-task= 3; 

energy swings= 4; tense / anxious appearance= 2; grade= C . 
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This child , then , displays moderate behavior di ffic u lties in 

class while cons uming a l a rge qua ntity of snac k f ood. 

Ano ther child who con s umes thre e Mell ow Yellows per 

day , a sixth grade male, additionally eat s two bags of 

p o tato chips and one c hocolate bar. His b e havi or was 

e v aluat e d a s f o llows : ov e rac t i ve= 2 ; di s ruptive= 2 ; 

on - tas k= 3 ; e n ergy s wi ngs= 3 ; t e nse / a nxious appe aranc e= 

2 ; g r ade= C . Th is student ' s behavi o r p roblems migh t then 

b e d escribe d as mild to moderate while h is daily c o n s umpti o n 

o f s n ack s i s con siderabl e . 

A th i rd s ubject who consume s t h ree Mellow Ye ll ows 

da i ly , a sixth grade f emale , also drinks one Coca-Cola , a nd 

eats three bags of cheese puffs and t wo choco late bars . Her 

behavior was rated as f o llows : overac tive = 5 ; di s r up ive = 

4; on-task= 3 ; energy swings= 4 ; grade = D. The child 's 

teacher unde rline d the word "overly" in the phrase "overly 

active" on the r a ting s c ale, and adde d tha t the gi rl i s 

"very exc ited at all times . " The child indi c a e d t ha a 

t ypical breakfast consists of : p op-tarts , chips , cer eal, 

cinnamon rolls , and sausage . Here, then, is a child who 

displays serious behavior d ifficulties while c o nsuming v e ry 

large quant ities of snac k foods daily . 

Examples like these may lend support to the c ont ent i ons 

of many researc hers (Graham, 1 980 , Taylor and Hepinstall, 

1990 , Weiss et al, 1980) who , while stopping short o f 

endo rs i ng Feingold's (1 975) hypo thes is, did no t e drama i c 
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effects of exposure to and withdrawal from snac k f ood 

additives . While the first two cases showed only moderate 

difficulties despite high intake, the third chi ld combi nes 

major problems and high intake . 

This researc h is bo th correlational and explor atory in 

nature . Therefo re, n o inferenc e s as to c ause a nd effect can 

b e ma d e , no r c an solid conc lusion s b e dra wn. Th e sugges ion 

c an b e ma d e , however, that there may be a connection be ween 

con s umpt i o n o f s nack f oods a nd problem behaviors in schoo l . 

Thi s p oss ibi lity i s dra wn from the sign i f icant posi ive 

corr elation f ound b e ween t o t a l number of snac ks c o n sumed 

a nd certain behaviors (overac ive and energy swings ) . The 

cor rela i ons f ound b e tween certain f oods and beverages a nd 

p roblem behaviors (cheese pu f fs correlated with overac ivi y 

and poor grades, for example) might also poin oward s u c h a 

connection . 

Some results must be considered as abbe ra i ona l . Fo r 

ins ance , the positive correlation (P= . 0364) discovered 

be ween Trail Mi x and mood s wi ngs is d if f icul to explain, 

but the l ow frequency as a s nack select ion (three over he 

e n tire samp le) ma kes the f inding dubious . Similarly, h e 

correla t i on between consumption of c hocolate bars and 

tense / anxious appearance i s enigmatic . While it migh be 

t emping to attribute the presence of caffeine in c hocola e 

to such a connection, it mus be considered tha many o h e r 

snacks studied here also con ain caffeine (Coca-Co la, Dr. 



Pepper , Brownies, etc.) but did not produce such 

correlations. 

Other results of this study may be of greater value, 
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however . The significant correlations between Mellow Yellow 

and overactivity and tense/anxious appearance are noteworthy 

for their strength (P< . 01 in both cases) and the fa ct that 

Mellow Yellow contains tartrazine as well as higher amo unts 

o f caffeine than any other product studied . The signifi c an 

correlati on s between cheese puffs and both overac tivi y and 

poor grades adds t o curiosity over the r ole of tartrazine , 

whi c h i s also present in c heese puffs . 

The purpose of exploratory r esearch is t o open d oor s 

f o r fur ther study , to r aise questions t o be ans we r ed in 

subsequent investigation . This study asks ques tio n s 

concerning the effects of snac k f oods on childre n ' s behavi o r 

and ability to learn . Do they eat too mu c h o f thi s 

nutrition-po or food (and not enough healthy f ood )? What 

causes the observed connections between c o nsumpt i o n and 

behavior? Does such a diet affect ability to learn a t an 

optimal level? Should these foods be sold in s c hoo l s at 

all? Does tartrazine play a role? 

These questions cannot be answered in the s cope o f thi s 

investigation. Further resear ch , in more contro lled 

settings, is suggested . 
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