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Abstract

The intreduction @f o died pelicy which letwered sacrose, symithetic food colonflavors, and
tten predervatives (BHA and BHI? oterd years in 803 public schools was folloneed by a 15.7%
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the same jbandardized destd, Pror bo the 15.7% gain, the standard deriation of the amnual
changs in nation pércendile ratimg had been less Sham 1%, Each schaol’s arademic performance
ranking teas negatively correlated weith the percent of children who ake schoo! food prior fo
the diee policy changes. However, after the policy transifions, the percent of studemis who ate
scheo! lunches and breakfasts within gach sckool became positively correlated zoith that
pchoel's rade of pain ra 28, p o< DODIE (Tad [ Biosocial Hes, 8(2); 185095, 1986}

Literature Review

Feingold[1] reported that 50% of childhood hyperactivity, learning
disabilities, and other behavioral problems could be reduced by deleting
synthetic food additives and natural salicylates from the diet. Yet,
Conners[2] and Harley{3,4) were not able to confirm the Feingold hypothesis
under double-blind placebo-controlled conditions using 26 mg of artificial
food colors in each study. In contrast, Weiss[5] found limited support for the
hypothesis when using 35 mg; the smallest child responded. Swanson and
Kinsbourne[s] speculated that the discrepancy between Feingold's clinical
observations and most controlled studies may have been due to insufficient
levels of food colors in the test conditions. They found that the average
child consumes 76 mg. of artificial food colors per day and 10% of the
children exceed 150 mg. per day. Clearly, the 26 mg levels were too low.
Swanson and Kinsbourne found that 17 out of 20 hyperactive children
reacted adversely on learning tasks using 100 to 130 challenge doses.
Equally important, none of the 20 non-hyperactive children in the control
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group responded. In 1982, an independent panel of experts working for
MNIMH concluded that the elimination of syathetic food additives can low-
er behavioral problems in a small percent of the population for unknown
reasons. 7] A re-analysis of the data presented in the early studies support-
ed the MNIMH position [8], but no consensus exists as to the size of the
effected population nor the magnitude of the effects.[3,10]

The most convincing evidence to date is a three-phase study by
Egger.11] The first stage involved placing very hyperactive children on an
oligeantigenic diet—one in which the number and types of foods is
restricted to eliminate foods which may have a Zgh allergy ymgtential,
Most children behaved better on the restricted dils. Suspect fi.ds were
randomly introduced back in to the diet in stage two. Sixty-two of the 74
children improved in stage one and responded negatively to selected foods
in stage two. Synthetic food colorings and flavorings were the most common
foods to which the children responded, but no child responded to food
additives alone, Sixteen percent responded to sucrose.

The third stage eliminated the possibility of placebo effects—the
power of suggestion—by using a double-blind placebo-controlled challenge
design. The suspect foods were placed in pills. Identical capsules in appear-
ance contained foods to which the child had not reacted in stage two.
Meither the child nor the observer were aware which pills the child
received during testing. Each child behaved significantly worse on the
suspect foods under these conditions.

The applied institutional diet policy and juvenile delinguency litera-
turg supports Egper’s clinical findings. A series of studies in 12 juvenile cor-
rectional facilities showed that deviant behavior fell 47% in a sample of
8,076 juveniles.!12] Approximately 20% of the youths were responsible for
the 47% institution-wide declines in antisocial behavior.

The first Virginia studies [13,14] involved 276 d uents whe commit-
ted 934 offenses over two wears inside a Tidew _cer detentil . facility.
Behavior problems fell 48% during the year following the diet policy
changes. Violence declined 33% (n=73 incidents), theft dropped 77% (n=17
incidents), insubordination fell 55% (n=197), "horseplay” or hyperactivity
was cut 65% (n=145), and the remaining infractions declined 30% (n=143
incidents).

Three Los Angeles County probation detention halls found a 44% reduc-
tion In official misbehavior in 1382 youths who served as their own con-
trols.[15] In a separate study, violence fell 25% and horseplay declined 42%
in a northern California probation department facility following similar
diet policy revisions.[16] Suicide attempts within these California sites
fell 44% (n=29%

Other juvenile facilities in Coosa Valley, Alabama and Fairfax
County, Virginla improved on the earlier designs by returning to their pre-
vious diet policies temporarily [17,18] The Alabama site in Coosa Valley
found that behavior problems in 39 experimental youths were 43% lower
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than the 21 previous or 21 subsequent control group youths in an a-b-a
design. Twenty-eight subjects who served as their own controls exhibited a
33% lower rate of behavior problems on the revised diet. Diet order made
no difference in these 28 juveniles.

The Fairfax County detention center study was more complex, The
protocel involved an a-b-a-b-a design and 1,150 youths over two years,
Fifty-seven per-cent of the three control groups were involved in antisocial
behavior in contrast to 43% of the two experimental groups. A follow-up
seven day diet analysis on each youth within this site strongly suggests
that the reduction of pre-existing malnutrition prior to arrival may have
been the cause of many behavior problemns,

A statewide adoption of similar institutional diet policies in
Alabama's Department of Youth Services facilities supports this interpre-
tation.[18] During the 18 months prior to the diet policy modifications,
antisocial behavior levels remained stable. For four-and-a-half months
following the diet policy change, behavior problems gradually fell and
then leveled off for the next 14 months 81% lower than the levels prior to
policy modification.

The gradual improvement in behavior over four-and-a-half months
suggests that the slow elimination of previous malnutrition may have been
the primary cause of the improvements. [f the changes were due to placebo
eifects, the decline in behavior problems should have been immediate and
sharp followed by a gradual rise as placebo effects started to wear off, If
the improvements were primarily due to the elimination of food intoler-
ances ("allergies”), the changes should have shown up in a few days rather
than gradually over four-and-a-half months.

Seven day diet amalyses in two California Youth Authority sites
foliowed by double-blind placebo-controlled nutrient supplementation
have confirmed the malnutrition hypothesis.[18,19,20] Malnourished de-
linguents cause more behavioral problems than adequately nourished
delinguents. Furthermore, the level of antisocial behavior in malnourished
delinquents can be lowered significantly by low level supplementation of
selected nutrients under double-blind placebo-controlied conditions. These
results do not invalidate the previous findings that selected children are
“allergic™ to sucrose, synthetic food colors, and/for synthetic food favors.
Rather, these data confirm that diet-behavior relationships have multi-
ple causes and multiple effects,

According to The Feingold Associationi21], the Feingold diet may also
eliminate "cognitive and perceptual disorders such as auditory memaory
deficits; difficulties in reasoning {e.g. simple math problems, meanings of
words); difficulty in comprehension; [and] disturbances in spatial orienta-
ton (up-down; right-left).” Unfortunately, there has been little if any
hard data to verify or refute this claim. Most of the previcus research in
the field ‘of diet and behavior has focused on the issues of hyperactivity or
juvenile delinguency. Generalizations from chronic delinquents and/or

187



Schoenthaler et al Academic Performance and Dief

hyperactive children to public schools is premature for two reasons: First,
the populations are different. Few public school children are highly over-
active or delinquent. What works for a select sample of children may have
nd abservable impact in public schools, Second, the magnitude of the effect
of diet on hyperactivity and delinquency may be too small to have a signi-
ficant effect on school-wide academic performance even though both
hyperactivity and delinquency are inversely correlated with academic
scholarship.

The Office of School Food and Mutrition of The New York City Board
of Education decided to test what effect, if any, tl'ﬂmﬂdif}rmg_ilected
nutritional policies would have on academic perforre.clce, attends %, and
delinquency in Mew York Public Schools. [n essence, the Chief Admini-
strator, Dr. Elizabeth Cagan, E4.D., implemented “phase one” of The
Feingold Diet throughout New York City Public Schools and waited to
determine the behavioral consequences, if any.

Methods

The diet consisted of the gradual elimination of synthetic (artificial}
colors, synthetic (artificial) flavors, and selected preservatives (BHA and
BHT). At the same time, high sucrose foods were gradually eliminated or
else the quantity of sucrose wias reduced by setting specific maximum limits
on selected foods such as ice cream and cereal. When each revision was
implemented, the changes took place simultaneously in all schools, How-
ever, all the necessary modifications did not occur during one year, The
revisions took place during the 157%9-80, 1580-81 and 1982-83 acadernic
years. Mo changes were made during the 1981-82 academic year. The inter-
rupted implementation of the new diet policies fits gl with a trpditional
guasi-experimental interrupted time-series deﬁgn.lﬂal )

Each of the selected schools gave The California Achievement Test
(CAT) each year from which the mean national percentile rank of the
school was determined. The unit of analysis became the change in national
academic percentile ranking between adjacent years for each school when
giving the same achievement tests in both years. Operationally this
involved four steps: (1) the mean academic CAT score for each school was
calculated; (2) the mean was converted to a national percentile ranking by
comparing the mean to other L.5. schools who used the same test that year;
{3) the previous year's national percentile ranking was subtracted from the
current year's to determine this year's gain/loss in national percentile
ranking; and (4] the gain or loss of all 503 schools was averaged together for
each year to create a mean gain or decline in national percencile ranking for
1977 through 1983. Data was available for the four years before and after
the initial changes in 1979,
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Results

Before the diet change, very little change occurred in mean academic
percentile rank for the 803 schools. The average fell just less than 1% per
year {mean = -93%, s.d. = 24%, range = 2.7%). The only year with a gain
was 1977-78 and that was lmited to 1.7%. The mean national performance
rankings of the 303 public schools stoed at 39.2% in the spring of 1979,

The first major diet policy revisions restricted sucrose levels to 11% in
all foods during the fall of 1979, Two synthetic food colors were also
eliminated. In the spring of 1980, mean national percentile rank rose to
47.3%—an 8.1% increase (s.d. = 2L During the 1981 academic year, the
remaining foods containing synthetic celors and all foods with synthetic
flavors were eliminated. Rank increased 3.8% to 531.2% {s.d. = .10).

During 1982, no further revisions were made. Mean national percentile
rank declined slightly to 530.8% (5.d. = 01). However, when foods contain-
ing BHT and BHA were eliminated during the fourth year, rank increased
to 34.9—a 3.7% increase (s.d. = 2.
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In short, Mew York City Public Schools raised their mean national aca-
demic performance percentile ranking 15.7% {from 39.2% to 3.9%) in fowr
years with thea gains occourring in the 1st, 2nd and 4th vears. The academic
gains in these three years propelled Mew York City schools from 11% below
the national average to 5% above the mean.

All children did not improve equally. Part of the improvement may be
explained by the decline in "learning disabled" children and/or "repeat
failures." In 1979, 12.4% of the one million student sample were performing
two or more grades below the proper level, Yet, by the end of the 1983 year,
the rate had dropped to 4.9%. Again, all ga:lrls,ugere found d..ﬁ_mg 1981,
1981, and 1983.

Quasi-experimental time-series designs are effective measures of
before-after change for institutional settings. However, in these designs,
one may not know if the desired resulis are due to the manifest independent
variable (diet policy in this case) or latent causative variablels) which
were introduced simultaneously with the three diet changes.[22,23]

Table .

Mean Gain in School Academic Rank and Percent of
Student Invelvement for the "Best Control”
Year (1977-1978) Before Diet Revisions,

Meroomt of Shedonils Mlcan Mcademic Gain Crandard W af
Roceiving Schisal Foad Par Year Davisibon Schonls
OO0 e 10% 1.7 &4 35
100 e 209% 15 43 7
100 o 30 24 43 [
00 o d0% 22 ,'*;l e -]
4001 o 0% 22 - i &3
1o 60% 2k G4 &
#1.1 b TR ad 125 w7
Tl BI% 2.2 5.8 2
EDL e 0% 1.7 B.E 123
90,0 ko LOO Sk 1.8 133

{mean gaim = 1.7 for bes conlral pears
ir=-068, n= 80, F = 1.7, p = 4}

This rival hypothesis was empirically tested by comparing the percent
of students who received school lunches /breakfasts in each school with the
mean academic percentile gain for that school before and after the diet
policy changes. Prior to the diet changes, a weak negative correlation
between school food consumption and academic performance  existed (r =
-068). In contrast, a significant positive correlation was found after the
diet change (r = .279 and p = .0001).
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Table 3.

Mean Gain in School Achievement Rank and
Percent of Student Involvement Far
Four Years After Diet Bevisions.

Fepoanl of Shudesis Mlean Ackdemric (ain Standard #of
Par Ygar Deviatjon Fhoals
e e 44 123 et
11 e 3% 55 16 21
200w 30w 74 44 46
AT 83 4.4 48
41 5% &4 55 55
il &M 75 & 1]
Sl A a7 & A
T w B 107 G P
61t % 1.7 75 181
911 i 100% 133 5 162

imean gain = 2.9 for & experimonlal yoars ower 3 contind years)
ip= ZPHA, n = 803, F = 830, p < 0000}

The examination of attendance rates and delinquency yielded little of
significance. The measure of delinquency—number of children expelled per
sermester per school—furnished by The Board of Education did not pass the
test of stability. For example, one school had 18 expulsions in the Fall
followed by 2 in the Spring, 8 the following Fall and 27 the following
Spring. Campbell[22] called this type of measurement problem "lack of
stability.” A review of sixty schools turned up none that showed stability
in the reporting of delinquency. Testing of the delinguency hypothesis was
abandoned for this reason,

In contrast, attendance rates were very stable. The number of students
present each month divided by the number enrolled became the attendance
rate for each school each month, Significant differences were found between
months of each academic year, Apparently, the different seasons and holi-
days have a considerable impact on attendance. However, a comparison of
yearly attendance rates before the diet policy changes showed little varia-
tion in annual attendance rates (s.d. = .04). After the diet policy changes,
attendance climbed one-tenth of one percent—an amount which was not
significant, The nutritional policies did not appear to impact attendance.

Discussion

Several conclusions are apparent. First, there is no doubt that national
academic performance rankings increased sigrificantly above the rest of
the nation at the end of 1980 (B.1%), 1881 (3.8%), and 1983 (3.7%). Second,
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the major diet policy modifications took place at or near the beginning of
these three academic years. Third, slight declines were evident during
thres of the four control years—1977, 1979, and 1982, Fourth, a slight but
significant gain (1.7%) oecurred during the fourth "contral” year—1978.

There are two different criteria which one can use to classify the seven
vears as experimentals or controls. If one selects only those years which
involved a major change recommended by the Feingold Diet as experi-
miental vears, then 1980, 1981, and 1983 would be the three experimental
vears and 1977, 1978, 1979, and 1982 would be the —ntrol vears. ht_"lEl'l one
uses this classification model the academic improvements fit 1.“ every
yiar except 1978,

Although the 1977-1978 year was labelled a "control” year using the
Feingold Diet as a standard, a review of The Office of School Food and
Mutrition food requirements showed that a major dietary policy revision
occurred in November of 1977, The level of fat allowable in the diet was cut
significantly. If one labels each year as an experimental or control year
based on whether or not Dr. Elizabeth Cagan's Office made major nutri-
tinnal policy revisions, then the academic improvements it with all seven
years. More specifically, the four years which showed gaing in national
ranking were the same four years in which the Office of School Food and
Nutrition made major dietary policy revisions involving sucrose, fats, and
food additives.

This congruence may be causative or coincidental. The probability of
the relationship being spurious appears to be unlikely: a comparison of the
percentage of children who ate school food and that schoaol's change in
national percentile ranking showed a significant positive correlation after
the 1979 diet policy changes, but not before.

Quasi-experimental designs take a radicallﬂer—mt an oach o
research from classical experimental designs. A @ypothesis is «ewed as
valid until at least one rival plausible explanation can be found.[24] In order
to invalidate the conclusion that diet policy was the causative agent, one
must create a theory capable of simultaneously explaining: (1) why
significant gains in national percentile ranking appeared during the years
when nutritional interventdon occurmed—1978, 1980, 1981, and 1983; (2) why
minor declines occurred in all other years—1977, 1379, and 1982; (3) why the
percentage of students eating school food ina given school before 1979 s
inversely correlated with changes in national academic performance per-
centile ranking; and (4) why the percentage of students eating school food in
a given school after 1979 is directly correlated with changes in national
academic performance percentile ranking. The authors know of no rival
explanation which can acepunt for these findings. Unless other investi-
gators find an explanation for these four observations, the conclusion that
diet policy was responsible for academic gain must stand.

One question remains. Was the change in performance due to: {1} the
combination of restricting (a) food additives, (b} sucrose, and Ic} fat; or (2)
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an unidentified factor which is correlated with all three such as malnutri-
tion. Lay people might be tempted to conclude that sugar and food addi-
tives directly caused the poor grades with the fat being the least impor-
tant. Maost nutritionists would reach a different condusion. A reduction in
malmutrition—rather that a reduction in sugar, fats, and food additives—is
probably the primary cause of the improved academic performance for
three reasons.

First, a common factor exists in foods which contain high levels of fats,
sucrose, and food additives. They tend to be low in the ratio of essential
nutrients to calories. Foods which are laden with synthetic food
color/flavors tend to be the more processed foods, which in turn, have lost a
substantial portion of their nutritional value in processing. Pure sucrose, by
definition contains no nutrients other than four calories per gram. Fat
containg a few nutrients but has even more calories per gram—aine. When
the consumption of "empty calories” (sucrose, fats, and processed foods)
decreases, children normally eat other foeds which contain a higher ratio
of nutrients to calories. The uptake in foods which are more nutritious
should lower any malnutrition which existed.

Second, a substantial body of rescarch supports the link between malnu-
trition and academic behavior in controlled laboratory studies.[25-28]

Third, the available data published in major journals which directly
implicates food additives and sucrose consistently have reported negative
findings in general or else positive findings on a very select population.[2-11]

Davis[29] has suggested that the high consumption of sucrose, fat, and
“dismembered” (highly processed) foods will result in less than optimal
rutrition and mav lead to marginal malnutrition. The policies which
eliminated non-essential food additives coincidentally restricted dismem-
bered foods and resulted in an uptake of nutrient-dense foods. The policies
that restricted sucrose and fat would have had the same result. It makes
more sense to explain the widespread gain in academic performance using
one variable—malnutrition—which can affect every student's performance
rather than idiopathic sucrose and food additive "allergy” which tends to
affect a very small proportion of the population,

Improvements in academie performance by comparison with other US.
schools during the same time period appear to be due to the diet policies
which restricted fats, sucrose, and food additives. The causeis) will remain
unverified without further research, but malnutrition may be the predomi-
nant causative variable since all studenis have the potential of being
malnourished. Although malnutrition appears to be the most likely theor-
etical explanation for most of the improvements, selected children may
have improved due to a restriction of food additives and sucrose which

cause “allergy” symptoms,
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