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ABSTIACT .

" Fifteen hyperkinetic children (6-12 years o0ld) were
involvad in a pilot study to test B, Feingold's hypothesis that
hyperkinesis may be caused by artificial flavors and colors in food.
prior to “reatmen%, parents and teachers completed bi-weekly
questionnaires regarding each Ss' behavior both on medication
(pretreatmen~ period) and when medication was discontinued (baseline
period). Ss were randomly assigned to either the experimental (K-?P)
diet which eliminates artificial flavors, colors, and natural"
salicyletes or a control diet for 4 weeks. The following month, each
S was placed on +he alterrative diet. Following each diet condition,
parents were interviewed, school reports wer¢ examined, and a
judgment was made using the Clinical Global Impressions scale without
knowiedge of die= condition. Results showed that both parents and
teachers reported fewer hyperkinetic symptoms o the K-P diet as
comparej to pretpyga-ment baseline; that teachers noted a highly
significan* rteduction of symptoms on the K~P as compared to the
contrcl die< but +the parents did noi; and that control diet ratings
did no* differ from the baseline period for either parents or
+eachers. Although £findirnigs suggested that the X-P diet may reduce
hyperkinetic symptoms, results should be viewed cau*iously un*il
fur+her research is completed. Concluded in a critique of the pilot
study by the Ya*ional Institute of Education was that the behavionral
outcome measures ware "soft" and pharmacology uncertain; that the
experimental design was subject to.certain problems; and that the
sample size did not allow for much further aralysis. (SB)

e st e e st st o o ok 0 ok 3 ok 3 ok ok A 3 e e oK o ke Ak o ok ok ok s kol o e ok ek otk okl sl e e okl otk ok ok ook
* documzats acquired by ERIC includ€ many informal unpublished *
* paterials no* available from other sources. ERIC makes every effort *
# +o obtain ¥he best copy available. Hevertheless, items of marginal *
% reproducibility are of‘en encountered and this affects *he quality *
* of the microfiche and hardcopy reproductions ERIC makes availabile %
* yia +he TPIC Document 2eproduction Service (EDRS). EDRS is not *
% responsible for the quality of the original document, Reproductions *
* zupplied by ZDFS are the best that can be mada from the original, *
2 3 ok ok B g oK ook %k % o ok o 7 o ok i ok oo o ko ok ok ok e ol ok e ko st R R e ok e e ok sk o otk o ek ok




. . M .. .

| %~ . NIE STAFF CRITIQUE OF CONNFRS, BT AL., “FOOD ADDITIVES AND
x HYPERKINISTS: A CONTROLLLD DOUBLE BLIND DXPIRIMENTY

This is a pilot study and, as such, is a preliminary attempt to

discover empirically whether, under certain specificd conditions, there ig

statistical Juetiflicatfon for the asscition that food additives, as charac-

%

terized by Dr. Ben F. Teinpold, are causally related to hyperkinesis in

children. ‘

EDL17877

Despite the title of the study, it is not, unor was it intended to be,

a test of the effects of food additives per se.  Rather it is a test of

two diets -~ the Feinpold diet which contains no artificial colors or /

flavoring and the control diet which does in amounts commonly found in /
~

the marketplace.

As a test of two diets it 1is the investigators' conclusion that the
results should be viewed with caution. As the investigators observe, the
Feingold diet not only differs from the control diet with respect to
certain {ood additives, but also with respect to the amount each diet
contalns of several comrmon and essential nutrleants, e.g., carbohydrates,

vitamin €, niacin, thiamin and others.’ Thus, it is difficylt to tell whether

the behavior of the children on the Feinpold diet changed because of food
additives or because of nutritionnl differences. There is reason to belicve
such a distinetlon may be important. For example, the investigators call
attention to the observed association of hyperkinesis and hypoglycemia,

and indicate that hypoglycemia is dletarily regulated by, among other
thinga, reduclng carbohydrate intake. Since thoe@eingold diet has fewer

carbohydrates than the control diet, the investigators note that-part of
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Lﬂe ;bnervnd roduction in hyperkinesis attributed to reduced food additives -
could as well be attributed to the attenuated cffects of hypoglycemin.
The possibility of other uncontrolled effects due to dletary differences
cannot be dlscounted, o

Two other significant sources of uncertainty in the study are its
small sample size (15 children), and the uncertain control of the infor-
mation and er¥pectations held by the parents. In the first fustance a
review of the literature and statistical conslderations sugpested that a
gsample size of 80 children would be large enough, to permit reliable esti-
mates of statistlical differences. That a significant effect is shown
with just 15 children does not take away from the desirability of a N

larger sample in order to ensure and expand the generalizability of the

results to children of diverse social and demographic characteristics.

A larger sample might also shed light on the unexplained finding vhat
the behavioral effects of the diets are evidently related to the order
in which they are administered to the children (Figure 2, p. 25 of report).
That is,when the Feingold diet is givenvfirst, followed by the control
diet, the difference in the children's behavior between the two diets is
not significant, and there is only trivial amelioration of behavior due
to the Felnpold dict. But when the Feingold is administered after the
control diet, there appears to be a signlficant different between the two diets,
and a marked reduction of hyperkinctic symptoms of those children using the
Felapold dlet. The fnvestigators indfcate that "order of focta" of this
kind are not an ununﬁﬁon finding in other drug-related "double blind"
regsearch. Nonetheleas, one would expect that 1f the obgerved effects
were entirely or even largely due to dictary differences, then there would

be conststent effects repardleas of the order of presentation of tha diets.
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That effects are nol consistent opens the posaibility of nltognntivc and
competing fnterpretations of the data. One quch nlternative 1s that
the varents and/or teachers are {n{luenced through their awarcness of
dif ferences between the dlcts> or some other uncontrolled exposure to
{nformat fon, and suhsequnnt]; bias their own ratlings of the children's
behavior or, possibly, directly influence the behavior of the children.
The study does not pcrmit:confident selection among the alternatives
tgnd thus it simply shows that while this particular formulation of the
Feingold diet may reduce hyperkinetic behavior, it is also possible that

the observed reduction is an artifact of the parents and teachers'

belief that it will. R
In addition to the foregoing primary concerns, there are a number

of secondary Lssues which also have been exposed by the study and which will

need consideration before embarking on further research or establishing

policy with regard to food additives. These issucs are largely methodolo-

gical or questions of -study design which might exert influence on the

findings and which must be better understood 1in the assessment of the

validity of these ang future results, The issues are as follows:
3

v

1. Why should the control diet produce an increase in hyporkinetic\‘
behaviors reported by tencﬂbrn and not by pnrenté?
2. What are the pharmacnlogical and behavioral implications

of using subjects, some of whom, as in the pilot study, were

on medication prior to the experiment, and some of whoem

were not?

[P




LE)

‘ LT - . - + !
‘. ’ v~ - o / Lo «' ,\:\4‘,.4
v e ‘ K [ Y
3. What effect would the varfation in prior dietary habits of the
j .

¢l {1dren have on the findings? Is there reason to suspect
long, term carry-over effects of:pru-trontmcnt Jiots?

4. How many and vhat types of related factors must be taken Into
account in defining and studying hyperkinesis? There are
presunced assoclations between hyperkinesis and such factors
as age, residential location, hypoglycemia, etc., each of

which will limit the determinacy of future results unless we

have sufficient awarcuess of their incidence, etiology, and

effect to permit appropriate assumpt lons and controls.

5. Whai is the reliability and validity of the 10-item hyperkinesis

* 3~

index used, given that it is a short version derived from a

much longer scale?

6. Although the analysis of variance has an "ordeé of diet" term
in the nodel (mislabeled as "group" in the report), Figure 2
p. 25 Illustrates that the order effect may be worth investi-
gating further.

7. The report and this figure use "baseline~corrected scores", which
are the differences between the ratings of the children before
and after they wcro‘plnccd on the diets. There are disadvantages
in using difference scoves for such analyses (Including variance,
unclear (JterprcLivv meaning, etc.,). Are there other, more

effectlve ways to correct for initial differences in behavior

. of the children?
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CONCI USTON

The pilot study concludes that findings should be reviewed with caution

and this scems/to be a fair statement, The behaviorval outcome measures

'
-

ate "soft" and the pharmacology uncertain.  The experimental design is
subject to certain problems as the authors point out. The sample slze
does not allow for much further analysis. The question is whether or

not tqg correct the deslgn for stronger {nferences, get more data, and
8 £ - C y

¥

contlnue this rescarch. This does not éhem to be a question that can be
answered by statlstics or analysis. Rather it is a question which

pust be addressed within and between the many relevant subject-matter
areas, whose members, armed with theory and method, can objectively

continuc the exploration of this complex phenomenon.
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Food Additives and Hyperkinesis: A Control%ed
Double~Blind Experiment:
é. Keith Conners, Ph.D,, Charles H. Goyette, Ph.D., Deboran A.
Southwick, M.S., James M. Lees, M.D. and gaul A. Andrulonis,M.D.

University of Pittsburgh Department of Psychiatry

tntroduction. In June of 1973 a preliminary report was

s

presented by Benjamin F. Feingold, M.D., proféssor emeritus

of the Kaiser-Permanente department of allergy, in which it

it -

was proposed that hyperkinesis in childhood is agsaciated with

x
b

the ingestion of salicylates, of compounds which cross-react
with salicylates, and with common "food additives", i.e. arti-
ficial flavors and colors. Other oral presentations, including
a popular book and testimony in the Congressional Record, have
&

served to popularize the hyp%;hesi§ that this common childhood
pehavior disorder may be caused by artificial flavérs and colore
in food. o L

The medical literature shows that urticaria and asthma can |
be induced by food additives and dyes (Chaféé & Settipane, 1967),
und that strong allergic reactions occur to some dyes in patients
with aspirin hypersensitivity (Juhlin, et. al., 1972). Feingold
aveed (1973) Lage an aault paticeat waetlh wboirin hygccuu;u;c;v;;y
Lhowed cemissiun 0f psychiatric disturbances wnea LiIC Puc.tiiv

.
g
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was placed on a diet free of natural salicylate§4 food colors

s . o
- and artificial flavors. Because of the supposéd cross-reactivity

A

of salicylates and dyés (especially tartrdzine, the yellow FD&C
#5 dye), Feingold treated hyperactive children with a diet free
of so~called_natural salicylatés (found in many fruits) znd all
artificial colors and flavors.

A number of criticisms were immediately raised against
Feingold's cfaims (many of these are summa izid in the National
Advisory Committee on Hyperkinesis and Food Adaitives Report
to the Nutrition Foundation, based on a conference held in
January, 1975). 1Included among the criticisms are that:

(1) the patients reported upon were not descgibed by any standard
methods, nomenclature or measurements; (2) no controls were uti-
lized to compare changes against those in the children treated
with the elimination diet (hereinafter referred t> as the K-P
dieﬁ?; (3) no objective measures of change were employed; (4)the
observer of change was not blind to the treatment being evaluated
and had a vested interest in confirming the hypothesis; (5) al-
ternative explanations based on commonly accepted placebo pheno-
meha were not considered; (6) no measures of the actual dietary
habigé of the patients were presented to rule out the possibility

/
of Jélatended harmiul dietary effects or that CHANAGCE =0 Lie waww
ocner than arcificial £lavors and colors cCUlG CAULC ne Cacvw ol

-
o' .

(7)claims of pcrcentage improvement varied from one Presehniaiin’




to another, and no hard §§%tistical numbers were ever employed.
«s -nort, the ciaims were strictly impréssionistic, anecdotal,
and lacking in oojective evidence.

Because of the wide public interest aroused by the claims,
nowever, and hecause of che public health implications of the
nywrothesis, the National Institute of Education (NIE), of the
Oegpartment of Health, Education and Welfare (HEW), solicited
contract proposals for the study of 4he hypothesis. An initial
contract was awarded to the Human Resource Institute of Boston,
with C. Keith Conners as Principal Investigator. Since the
contract was awarded in May of 1974, only a small pilot stud;
was completed before the end of the school year. In the sub-
Sequent October Dr. Conners took up a new position as Associate
Professor at the University of Pittsburgh Medical School's

Department of Psychiatry where the bulk of the present work

was undertaken.

Method
Subjects. 1In order to be eligible for the study, children
nad to berbetween the ages of 6 years aﬁd 12 ycars and 11 months.
The child;en were examined by a child psychiatrist who utilized

& standardized examination and rating scale, and had to agree

that thce cnild iic the criteria for nyperkinetlic rcacciva ol 10

chilcdhood (306.0 of tae APA LSM II) based upon the meduecun a&-u |

e
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social history, parent and teacher symptdp ratiﬁgs,’and the
psychiatric rating scale. Demographic, history> physical and
mental status examination, neurologic evalugtién and rating
scales were all forms adopted by the Natiqnal Ins;itute of
Mental Health Psychog arma9alogy Research Branch éd; conducting
scientific trials in pédiatric populations with drugs aﬁd re-
lated types of studies (Appendix I). The purpose of these
instruments was to record in an objective‘and standardized
Aanner the entire set of data available on each child. * =~

Central to this study was the use of two s;%ptom raéing
scales filled out by parents and teachers (Conners, 1969, 1970).
The teacher scale is a 39~item list of common behavioral prob-
lems found in school age children. The parent scale ;s a,
93-item symptom list covering a wide variety of‘b:ﬁaviofal re-
actions in children. Both scales have been demonstrated to have
satisfactory reliability and validity. Most of the present
report will deal with data from a,io-i£em subscale ("hyperki-
nesis index") which measures the cardinal symptoms of the hyper-
kinetic syndrome. The 10 items are identical for parents and
teachers. Since each itém is scored 0, 1, 2, or 3, scores
may range from %ero through 30. It should be eméhasized that
these scales 4o not diagnose hyperkinesis; diagnosis 15 &

complex judgmeat based upon all of the data availapic ©o tac

11




cLinician; out studies, have shown that a cut-off score of 15
. 1 . .
51 the l0-item scale 1s an efficient discriminator between

drajnosed patients and classroom controls (Sprague, et.al.,

. L2979, , aad thldt the scale 1s sensitive to changes Drought .
. “oout py othec thb ap.e .
’ Table. 1 shows thatc of 37 children referred for the study,

ompieted the entire- program, with the other children largely

}!
Ui

naviny dropg;d out prior to the aCtuaT start of the e: pcrlmgnx

v . N

itself. .

Table 1 here

- S mm e e eme  Mw G em S

»

in additicn to symptoms of moderate to severe degree, the
cniidcen hdd to have a history of at least two years duration
ox the major symptoms of the-hyperkinetic syndrome. Most had

»
el ~

ct been sevn as problems by parents from a relatively
cariy age.¥ #@ble 2 shows the distribution of ages in the

X’ ildren complcglng this study, and Table 3 summarizes the

i

selection criteria. .
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Tabie 2

%
a_¢ .0 Months

Age Distribution of Sample

% N
v.-oh 6.7 1
65-104 53.3 o
109-132 33.3 5
153-150 6.7 1

w

weal dge = 105.4 nonths (8.78 years)
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Design. Prior to treatment parents and teachers inde-
pendently completed bi-weekly questionnaires regarding the
Crh.ad's cucrant behavior, utilizing the abbreviated lO-itea

..om scale ("pre-treatment period"). These measures were

o /il

coilected for two weeks, and then if the child was on medica-
t.on, the medication was discontinued and the ratings continued
for anc:her two weeks ("baseline period"). If the child was
L0. on medication, the ratings were similarly collected for

cne two-week baseline period.

At this point the children were randomly assigned to
eitaer the experimental (KP) diet, or a control diet. Parents
and teachners continued to observe the children with weekly
symptom ratings for four weeks. At this point the parents
were incerviewed by the principal investigator, the school

ceports were examined, and a judgment was made without know-

Leage ol the diet condition as to overall global improvement,
wosiny the Clinical Globa: Impressions (CGI) scale. The same
proceaure was then followed for the next one month while tne
chld was on the aiternative diet. A summary cf the experi-
mental procedure appears in Table 4, and Table 5 lists the

AJ
Lastounencs used to document the trial.

mables 4 and 5 here

e L iiuine th2 varwous forms UrCd L0 abbw Che e -ee oo
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Experimental and control diets. Prior to the start of

the diets the parents met with the nutritionist (D.A.S.) who
explained the particular diet the child was assigned to, giving
the parent a list of items to be excluded, as well as a list
of acceptable items. Procedures regarding compliance were
discuséed and general matters regarding food selection, pre-
paration and recording were outlined.

The control diet was devised with the following criteria
in mind: (1) The diet should involve the same degree of time
in preparation, shopping and monitoiing as the K-P diet; (2)
the items in the control diet should be drawn from the same
food groupings and categories where ; .. ‘ble as the K-P diet;
(3) the two diets should be nonoverlapping; i.e. items on the
coni:rol diet should allow for eating of items excluded on the
K-P diet, and vice versa; (4) the control diet should be as
palatable and easy to follow as the K-P diet; (S{ Ehe control'
diet should appear plausible and reasonable as a possibly
effective\treatment;

With regard to this last point, care was taken in the

~

instructioﬂs to parents to make each diet seem worthwhile and
as likely to provide benefit as the experimental diet. At no

times were the words K~P, Feingold diet, experimentali dict, or

control diet used,” Instead, parents were told that their child

21
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would try both diets, that either might produce improvement,
ana that it was necessary to have both diets to compare with
each other. They were told we were studying dietary factors
in behavior problems, and that there might be a number of
separate food items that could cause behavioral difficulties,
and that only by systematically comparing different approaches
couid we be sure which diet(s) might be effective for their
child. The two egclusion diets and suggested items available

on each diet are provided in Appendix II.

Assessment o% Prior Dietary Status. A nutritionist col-

lected dietary information on each child using a dietary
questionnaire, 24-hour recall, and food frequency measure.

Dietary Questionnaire - Parents supplied information

pertaining to the food habits of their child -~ number of meals
and snacks per day, foods eaten for meals and snacks, meal times,
food likes and dislikes, problems at the meal table, food al-
lergies and other medical complications (See Appendix II).
24-hour Recall -~ Parents were asked to recall every-

Y

thing consumed by the child during the previous day. The time,

Place, a description of preparation and judged amount ior each

rood item were also recorded. Food models were used to assist
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Food Frequency Measure - Given a list of foods,

parents were asked to indicate the number of times or frequency
each food is usually consumed by their child during a "typical"

week (See Appendix II).

N

&

The twenty-four hour recall, freguency and questionnaire
were used together to determine the adequacy of prior dietary
habits of the children (Adelson, 1960; Beal, 1267; Burke, 1947;
Stefanik, et. al., 1962; Chalmers, et. al., 1952). Data f?om
recall and frequency were grouped according to the basic four
food groups, and with the data from the quéstionnaire, judged
for adequacy and appropriate dietary patterns which would be
conducive to sound nutritional practices. Probléms or poor
eating habits were discussed with the parents.

Dietary Compliance and Nutrient Monitoring. During the

12 week ﬁrogram, parents kept diet records, recording everything
their child consumed, for 6 days each month. The time, place,
food, a detailed description and the method of preparation,

and the weighed or measured amount consumed were to be recorded.
Three to seven day diet records have been shown to give reliable
dietary:information for nutrient analysis (Beal, 1967; Chalmers,
et. al., 1952). 1In addition, parents maintained a list of
infractions that occurred during each of the diet periods,

and completed a dietary degree?pﬁ difficulty questionnaire at
T
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the congclusion of each diet period to assess the comparability

o the difficulty in following the contrcl and experimental
v

diets (see Appendix II).

b

Determination of Nutrient Intake. Diet records were

coded using the USDA Home & Garden Handkeok, No. 72, Nutrient
value of Foods, and analyzed with the Diet Research Program

. for calories; protein, carbohydrate, fat( calcium, iron,
Vitamin A, thiamin, riboflavin,‘niacin, and\Vitamin C. Averages

for the nutrients were calculated for each individual based

~
~ ~.
~

on the 6 day diet records (representing one month) for the
three month periods, i.e., 3 sets of averages for each indivi-
dual. Group averages were tabulated for each month period.
The computed nutrient intake data reported the contribu-
tion in gram units and percent made by meals (breakfast, lunch,
dinner and snack) for individuals and group. Percentages of

s the Recommended Dietary Allowances were calculated for breakfast,’

lunch, dinner and snack; total for each individual average

intake; and for the group intake during baseline, K-P diet and

b

control diet.

Recommendcd Dietary Allowances. The Recommended Dietary
Aliowances (RDA) are the levels of intake of essential nutrients
consiacred, in the judgement of the Food and Nutrition Boasd

on the basis of available scientific knowledge, to pe adCQuet-
Pl’
Stk

L
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to meet the known nutritional needs of practically all healthy
persons. ‘ t

In order to meet these needs, the levels of nutrients
listed in the RDA have an added margin of safety 'to cover
iqdividual variation. The RDA was established as a standard -
for populationé. When dealing with individuals or sm§ll groups,’

2/3 of the RDA is, by convention, taken as a cut-off poin;\in
}

assessing adequate or poor diets.

o

Levels of nutrients listed by the RDA have been categorized
by sex and age groupings. Thus, the percentages of the RDA
tabulated from the dietary records in the presént study have

incorporated -both sex and age of the subjects studied.

Appendix III contains a detailed flow sheet of the differeat

types of contact with the parents, teachers, and patients.

Results

Clinical Global Impressions. Table 6 shows the princaipal

investigator's judgement of improvement based upon interview
with the parents, the parent symptom ratings, and the teachers'

symptom ratings. The project coordinator (C.H.G.) met with

" parents prior to each of the two final interviews foliowingy

each diet, and reminded parents not to mention any speciclc
[ Yt . : '
12() "
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.foods involved in the diet. The Principal Investigator (C.K.C.)

aroo reminded the parents at the start of the interview not to
reveal which diet their child had been on. Then a semi-struc-

tured interview was conducted in which the purents3 view>of .
overall changes, somatic changes,ﬂpeer and family changes, the
childus reaction to the diets zhd any knowledge of changes in
school were elicited. At this point; if the interyiew wés

following the first diet, regard}ess (&3 what'changes the parent <

r

noted or failed to find, the parent was strongly exhorted to .
give the other diet a fair try, to be scrupulous in following
» and monitoring it, and to encourage the child to follow the

new diet. If the child had improved, parents wer: told he

concelvably could 1mprove even more on the second diet, and

. if unimproved, the second diet might offer hope of more change.

A

2 ? )' a 2 B
In this way an effort was made to have the second diet unin- o

fluenced'é? results from the first diet.

—— mi W e s e m  wm  wm

Table 6 shows that s1gn1f1cantly more .-of the K—P diet

trials were rated as improved than the control diet, using a

Wiicoxon signed ranks test (p Z .01).

/! . .

,
-

oL oY o= papsat rating-. Table 7 presents the sumnacy
Q “of nyperkinedis index scores for the two raters, cogether wita

2V
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Table 6

Clinical Clobal Impressions

k‘n
oty
Feingold Diet
?
0 +1 42 +3
y Ty Ty T TRy T '
: ! : : :
o+ 4 r 4 1 3 ¢+ 0 ;11
3 1 1 ] !
$ ) H 2 1
§ o om S o o = Lo et o Semim e - '
1 3 1 1 t
H t ¢ ] i
3 1 1 t [} 1
g 1 r @+ 0 1 v 3
~ 1 1 1 1 ]
H s 1 1 1
1 l oo crom oo o b mmm— f e [}
[o] ] 1 ] 1 1
3] 1] [} ] ! [}
D | 1 1 ' s '
g+ ¢ 0 ¢+ 0 ; 1 § 0 } 1
(&) 1 $ ) [ ] )
3 1] A ] [}
oo - s o o bmm e orns Bo s o o e o e '
- ] 1 3 ) [
[ ] 1 i [ ]
] "© 1 ] 1
+3 3 o 1 0 ' o 3 0o 0 -
3 ] ] [ 13
[} 1 [} H i
5 5 4 1 15
Note: O = Unchanged or Worse
+1 = Minimal Improvement
<42- = Moderate Improvement
+3 = Marked Improvement ;
. B
Wilcoxon iatched-Pairs Signed-Ranks Test:
p = 0{01 (one-tailed) =




21

> .ummary?of statistical analyses. Table 8 presents hyperkinesis
index scores broken down by the order in which each treatment
was received. The data indicate that the K-P diet is signifi-
cantly more effective than the control dié% for the teachers

(p £.005), but not for the parents, while for both teachers

and parents the K-P diet is significantly better than the
%

“baseline period,(p<i.05), whereas -the control diet does not

differ from the baseline.

“n o S s Gw SW an e s e

Figure 1 shows that both parents and teachers note
approximately a 15% reduction in symptoms on the K-P dieé,
relative to a 3% or smaller‘réduction on the control diet.
Figure 2 shows the same data broken down by order of - treat-
ment, where it may be seen that the bulk of the imprévement

H
on the K-p diet was noted when it followed the control diet

{although the order effect was not quite significant (p= .07)ﬂ

ave G S s e e ee  m  Sm  wm e

- G s wm e em e em e sm =

Figures 5 and 4 show tne average hyperkinesis index scores
14
for ail patients across the 12 weeks of the study, 1OL parencs

) : . ; s o e
- and teachers, respectively. JFigures 5 and-6 present dawa ~JO0

)
U <
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Table 7

*

1310 d-% 40 ¥OAVA NI SIONIWILAI 11y ¥
13A37 600 IHL LV LNYOIAINOIS LON = SN

500°0> SN % T04INOD SA d-Y

SN | SN “INITISYE SA T04LNOD
500> GO0> © 4 ANITASYE SA gy
_SYIHOVAL | SIN3dvd | NOSINVAWOD L3I0

(FONVIYVA 40 SISATUNY)
SINIWLIVIYL NIIML3IE 3JINVII4INOIS 10 - 73A37

¢6 ¢ LLg e 1310 d-y

81| 2G| | 1310 T0¥LNOD

8ol 0¢°9 BETTREL LT

H.&m&@i SINIYYd | . LNIWLYIYL
SEICE

-

SIU00S XIANI SISINIMIAN NVIA P

INIWLYIEL SSOMIY HOIAVHIg
DILINDIYAIAH 407 SONILVE ¥IHIVAL GNV LNI4Yd




23

Table 8
Pre- K~-P " Control
Rater, : treatment Diet Diet
Parent reports d/
K-P lst (N=9) 16.83 16.11 16.28
Control lst (N=6) 15.50 . 10.25 ' 14.87
Combined 16.30 13.77 15.72
Teacher reports
K-P 1st {N=9) 16.22 15.53 18.22
Control lst (N=0() 156.88 11.54 - 15.63
Combined 16.48 . 13.93 17-18

. ~ -
Q SRV




BASELINE

" CHANGE  FROM

)
A

LENT

-
.
v

)
i
L

P,

Figure 1

24

+HS -

HOE

e PARENTS

S TEACHERS _

f-
o
‘. g \ .
BTRAE
NN
s
;:%a:k‘g‘:gg
Bt
\\\\\:
\\\\‘
' -

KP

CONTROL




Figure 2 25

R PARENTS
TEACHERST

+35)

+30 —
+25 .

+20

L INE

""a
%

TstDIET),  (2nd DIET),

=
D
[ )
(RN
S ~ CONTROL K—P
S
5

y §{§ ‘}ﬂ?g

?‘;‘ 20




26

two individual Subj;cts which illus;rate the‘remarkably close
agreement between changes in behavior npted by parents and
teachers at different points in the experimént. The congruence
of these ratings provides assurance that tﬁe fluctuations are

probably reflecting real behavioral changes and not idio-

syncratic rating errors or unreliability of the scales.

Tablég 9 and 10 show the aqalyses of variance for the
éeacher data for raw scores and baseline-corrected (difference)
scores. In the latter procedure, the mean of the baseline
scores was subtractéd from the mean of the scores for each
diet period to correct for initial starting level of symptoms
prior to treatment. Similar analyses for the parent data

are presented in Tables 11 and 12,

The raw scores for each of the periods of the study, for
the dlfferent treatments and treatment orders for parents and
.teachers are presented in Appendix IV. Appendix V presents
the informal comments of teachers as these were noted on the
symptom questionnaires filled out at the end of the two diet

30

.periods.
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Figure 3
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Figure 6
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"ot
Prior Dietary Habits. Inspection of the 24-hour recall,

o3

dietary questionnaire, and food frequency measure indicated

profound individual differences in the 15 children participa-

ting 2n the study. Two children had dietary habite hpfch
; £

could be considered poor in most respects and which would

iikely worsen on restrictive diets without close supervision:

one child had a good appetite, but did not like and rarely ate

. fruits and vegetables —- this child's diet consisted mainly
of cereal with milk, crackers and cheese, and bread; the second
child was reported to pave a poor appetite and be a picky
eater who would not eat anything he did not like, particularly
vegetables —— he would not eat anything if one of his food h
dislikes was.among the foods served.

Six children had some dietary habits which, though presently
not a problem, could develop in the future into various forwms
of malnutrition. Two of these six children were reported.dy
+he mother to be overweight, and four were "picky" eaters and
‘usually avoided foods they did not like - notably fruits and
vegetables. ) |

_ The remainlng seven children were reported to be good

caters with no aparent nutritional problems.

Q ‘1d
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/
Nutrient Analyses of Diet Records.

Pretreatment-Baseline - Nutrient analysis from

i.et records kept during pretreatment-baseline seemed to
iadrcate that the nutrient intake for the group was good to
s'lequate. Table 13 reveals the percentage of the RDA of
<2lcries and 8 nutrients for the group's average period intake.
During this period,.all nut;ients éxceeded 66% of the RDA
"with protein, calcium, Vitamin A, riboflavin, and Vitaﬁin C
> ~tetoding 100% o% the RDA. However, large individual variation
‘Lréed as can be seen from the magnitude of the standard de-
.a=wons also presented in this table. Thus although there
... o0 apparent nutrient deficiencies in the nutrients analyzea,
»cssibility thag&certain individuals may have undesirable
-~ :xgs does exist (%ote: the nature of the RDA is such that
- uation of individuals should not be made én analysis of
.<¢ alone [e;g., individual needs vary and may not compare

-.‘ - - * a2 a * a
.arly to a standard|; for this reason individual compari-

.2z will not be discussed further).

- wm em e em ww e am  ee e

- .13 X-2 and control diet periods are also presented 1n

&

' Adequacy of Intake on Trial Diets ~ Nutrient intake
‘ :

|

|

FRIC _ " .2 13. As was the case with the pretreatment-bascline
T 40
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Table 13
Percentage RDA and Standard Deviation of Group's
Intake during Pretreatment-Baseline, Control
and K-P Diets
Prefreatment-3aseline Control X-P
%RDA s.d. %RDA s.d. ZRDA s.d.
,‘I\
calozies . 80.4 24,8 82.1  29.1 76.6  30.4
Pro.ein 204.7 €2.3 206.3 64,2 194.3 58.5
Fac (;m) (79.5)  (27.4) (75.5) (33.7) (77.6) (33.5)
"Chd {gm) (228.5)  (68.9) ) (242.6)  (71.5) (215.3) (80.5)
Carcium 127.9 59.1 120.9 60.7 105.7 46.9
Ilzon ’ . 99.3 35.5 99.6 36.6 92.9 28.6
Yicemin A 128..5 137.7 123.7 85.7 107.3  122.8
Taiadud 95.8  43.5 91.9  47.6 83.4  36.4
Rivoflavin 157.5 65.0 151.1 67.8 133.8 48.8
Niacin 84.2 38.6 : 78.3 35.7 94.3  48.2 .
Vitamin C 221.2 132.4 239.5 204.9 140.9  110.4
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period,. the nutritional intake during both trial diets was
good to adequate, with all nutrients exceeding 66% of tﬁe RDA.

Treatment Differences -~ Statistical analyses com-

paring nutritional intake while following the K-~P diet vs.
pretreatment-baseline indicated lower calcium, riboflavin and
Vitamin C on the K-P’diet (similar trends were observed with

all other nutrients with the exception of niacin). Comparisons”
betweén K~P and control diets revealed only two statistically
significant differences: carbohydrate intake was less on‘the

K-P diet, but niacin’i;take was greateg. No differences were

observed between the control diet and pretreatment-baseline.

Contribution of Breakfast -~ Reports have been made

that the consuaption of breakfast has a direct bearing on a
person's activities during the morning. It is generally
suggested that breakfast supply 1/3 of the days calories and
nutrients. Table 14 shows the percent contribution made by
selected nutrients to breakfast during the three periods.

For this group, most nutrients are considerably less than 33%.
Apparently breakfast was a small meal consisting of dairy

food, grain food and a source of Vitamin C. The K-P diet

severely reduced the Vitamin C sources taken at breakfast.
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Table 14
Percentage Contribution made by Breakfast to Group's
Average Daily Intake during Pretreatment-Baseline
Control and K-P Periods
Pretreatment-Baseline Control K-P
Calories 17 . ' 16 ' 15
Protein 15 14 14 ‘
Caleium, 22 20 23
iron * 17 18 " 15
Vitamin A 14 15 11
Taiamin 22 26 20
Asrocilavin . 20‘ 21 21
Niacin 11 _ 15 10

Vitamin ¢ 30 ‘ 31 18
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Dietary Deqgree of Difficulty and Dietary Compliance

Measures. The dietary degree of difficulty questionnaires
were converted to numerical scores (See Appendix) and averaged
for each diet (possible score of 0 to 25, 25kbeing very dif-

ficult to follow). The mean dietary degree of difficulty

1
score, as reported by parentéﬁ was 8.27 for the control diet

and 9.53 for the K-P diet, indiéating that the K~-P diet per-
;eived to be slightly more difficult to follow than the control
diet.

The mean number of infractions reported per weel. for each
of the diet periods was 1.50 for the control diet and 1.33 for
the K-P diet, indicating close adherence to both diets. Viewed
in conjunction with the dietary degree of difficulty question-

naire results, these data indicate a high degree of correspon-

dence between diets on measures of overall dietary difficulty.
Discussion

The results of this study strongly suggest that a diet
free of most natural salicylates, artificial flavors and
artificial colors reduces the perceived hyperactivity of some’
children suffering from hyperkinetic impulse disorder. Teachers

who observed the children over a l2-week period without know-

ledge of when the child started his diet and without knowlecge
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o- 2 fact thai there were two diets which were employed,
rated the children as less hyperactive while the children were
on the diet recommended by Feingold. The difference obtained
between the ratinés when the children were on the K-P diet
and when they were un the control diet would have cccurred by

chance only 5 times in one thousand. Similarly, the teachers

rated the children as significantly improved over the baseline

period at the beginning of the study while on the K-~P diet————

but not while on the control diet.
The resﬁlts from ratings by parents are slightly different

in that parents do not detect a difference in behavior between

the K-P and control diets, although they note the effect as .

compared with the baseline periéd. The fact that the parents

do not detect a difference between the th special diets could

mean that subjective factors associated withfa change in diet

of any kind mask whatevar therapeutic effect might be present

in the X-P diet. This Enterpretation is supported by -the fact

that whercas(the baseline means for parents and teachers are

very similar {16.3 and 16.5, resﬁéctively), the control d.ct

means are somewhat different (15.7 vs. 17.2).

Another pocsibility is that the children are in facc not

noticcably di.lerent at home, but are obseirved o SOl pOnU Du - eCd
]

Q ‘16




42

ih a more structured situation where task expectations are
clearly established, and where the teacher has a long baseline
of comparison of the same children over many months. Similar.
indings of weak or marginal effects on beﬁavior as rated by
varents in contrast to clear effects noted byoteachers has
veen found in drug studies with hyperkineéic chilgren. It

has been generally assumed that the demands on the chiid's
attention and goal-oriented behavior are greater in the class-
room, and therefore that any improvements in these areas will
> more evident.

It was found ig this study that the bulk of the positive

ranges noted by bo;h parents and teachers occurred in the
vroup that started with the control diet and thén switched to
te experimental diet. Such an effect could be due'either to
-.e Fact that the more responsive children happened; by chance,
.+ fall into the sequence involving the control dlet first; or
-4e results could be du@ to the fact that the observers have a
tearer basis on which to judge improvement afte; the control,

et has failed to produce any noticeable changes. Although

ais finding weakens the argument that the obtained differences

<¢ reflecting the K-P diet rather than some nonspecific factors,
¢ should be noted that such findings are quite common in

-Ychopharmacologic research involving crossover designo.  Por

d.
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oxample, in a double-blind crossover study involving dextroam-
pnhetamine and hyperkinetics, (Conners, Eisenberg and Barcai,

1967), the following results were obtained on the teacher

guestionnaire (using a somewhat different set of items):

>

Pre-Treatment Dexedrine Placebo
Drug lst (N=28) 29.1 : 20.6 26.00
Placebo lst (N=24) 22.6 12.8 21.2

Combined 25.6 16.7 23.6

It is clear that the drug effect is much more pronounced in
the group which received placebo first. Thus, even when
objective measures substantiate improvement in behavioral
functioning in the first period of evaluation, the teachers
may be less aware of the improvement until they see the lack
of improvement on anothér treatment.

Inspection of the individual ratings of children in the
study sh6WS 4hat only four or five of the children were seen
aslimproved by both parents and teachers. This fact is apparent
from inspection of the élin}cal global impressions which took
ipto account both parent and teacher effects.~ The findings

suggest that there may be a small subgroup of hyperkinetic

children who are showing the. changes indgced by the X-P dict.

Further research will be required to determine if such carlaren

are physiologically different from non-improvers. Anotacs -

x).\) !

poss.oility ncediny furiher evaluation 1s that somehow .ic
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blind of the experiment, the bias of thé parents, or communica-
tion bet@een parent and teacher regarding the diets served to

-«
bias the results in the children rated as improving. It scems
unlikely on the face of it that teachers would detect a sig-
nificant effect when they are unaware tha; two diets are in-
volved. On the other hand, if enthusiastié parents communicated
to teachers when the diets were changed, the obtained results

would be entirely spurious.

It is important to note that dietary compliance and

\

N

degiée of difficulty following the diets were comparable for
the éontrol and K-P diets. The K-P diet may have been slightly
more difficult to follow, but there were also slightly fewer
infractions, suggesting that the effects are unlikely to reflect
any real difference in the difficulty of.main£aining the child
on the diets.

It would be hazardous at this point to draw too many
conclusions from this experiment, given the small size of
the sample and the lack of complete consistency in the results.
Any thoughtful observer wiil understand that a major interven-
tion into dietary habits of a family will produce behavioral
effects, regardless of thespecific diets, a phenomenon well
understood in th; management of such conditions as juvenile,
diabetes. Tﬂe resultslwould have beep substantially clasiiicG

ol
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1f it had been possible to have objective measures of function
uncontaminated by the psychological factors which are bound
to operate in the family-school-child system. At this point
the results point to the need for considerable further in-
vestigation.

One of the difficulties in testing the Feingold hypothesis

-

is that the independent variable--the foods being varied in the
0
experiment--is so nonspecific. We cannot say whether the na-
tural salicylates, food colors, food flavors--or indeed un-
suspected nutritional factors--might not be responsible for the
~ results. For example; we found that, among other things, car-
bohydrate intake was significantly léss on the K;P diet. In
view of a commonly held argument that many hyperkinetics
suffer from hypoglycemia, it is cqnceivable thét such an un-
intended effect of the diet is producing the improvement seen
by parents and teachers.
A matter of some concern is the extent to which the K-P
Giet reduced the nutrient intake of the children. As a group
- the chiléren“still had intakes above the recommended daily
allowances, but dietary problems could arise for certain
individuals over a prolonged pericd of time. Diletary counseilng

and/or careful monitoring by a paysician shouid e cons iierad -~

]ERJ(j until the long-term effuocts of the diet can be evailuied SoIv
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Phoroughly. It was particularly notable that the children as.

a whole were poor in terms of the contribution of breakfast

to the total recommended daily allowance'of nutrientqintake,

aﬁd the fact that vitamin C is substantialiy reduced on the

K-P diet makesrthe roie of Sreaﬁfast.potentially more of a

problem in this group of children. )
The higher values of Niacin on the K-P diet has no ready

explanation. Considering the numbef of comparisons examined

statistically, this may be a chance finding of dubious sig- -

nificance from a practical point 6f view,

Summary and Recommendations

1

I'd

A double-blind crossover tnial involVing a control diet
and a diet eliminating artificial flavors, colors and natural
salicyiates as recommended by Feingold was conducted on 15
hyperkinetic children. E;achers and parents observed the ¥

children for one month prior to treatment, using standardized

rating\scaies. Both parents and teachers reported fewer

hyperkinetic symptoms on the K-P diet as compared to the

pre-treatment baseline (p.{..05). Ehe teachers noted a highly

»

" significant reduction of symptoms on the K-P diet as compared
to the control diet (p ¢ .005) but the parents did not. The

control diet ratings did not diffe: from the baseline period \
, . — ©
ratings for either parents or teachers. . 50 i

JArur Provide Ic
S
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It is concluded that the K-P diet may reduce hyperkinetic

_ .
stpg;mS, though this resulé is put forth with caution in view
of several features inherent in the present study which need
further evaluation, including objective measures of change,
hanipulation of the independent variable and reducing the in-
dependent variable to more specifié components.

The K-P diet produced consistently poorer nutrient intake
than the cont;ol'diet or baseline period, especially'for“vitamin
C. HOWever,'the effects were not nutritionally serious inas-
much as the children were still havigé nutriené intake above
the recommended dgily allowances. Long-term consequences;of

, ! ) *
the ?}et would have to be followed with caution.

The following recommendations are made:

(1) Further studies employing objective measures, challenge

- ~

~“esting of the putative harmful agents, and other controls are

SN

required before definitive recommendations are made on any

large scale basis;
{2) Careful monitoring of nutritional status and dietary

habits are recommended before children are placed on the X-P

diet.

(3) Food intake at breakfast needs especial care in

hyperkinetic children; ‘
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3

(4) Biochemical and clinical‘testing toﬁdetermine the
possible mechanisms involved should be undertaken, especially
on clearly defiqed subjects who improve on the K-P diet,
but further validation.of the basic clinical effects is still

£y

required.
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In 1973 NIE researchers interested i finding alternatives to drug )
treatment for hyperactive elementary school youngsters became aware of
the work of Dr. Ben Feingold of the Kaiser-Permanente Medical Center in
San Francisco. Dr. Feingold's clinical experience with hyperactive
children had led him fo beliove ‘hat foal viditives, covecially actifi-
cial colors and flavers, were an important contributing factor in the
disorder and that dramatically favorable recults could e achieved with
sane Wacdw younqstcré by puttl'mg them on a diet free of these addi-~
tives. |

After a visit with Dr. Feingold ard conversations with other doctors
who had tz;ied tk.g diet, it was oonclv.}ded that there was enough plausi-
bility to the hypothesis to warrant its keing investigated systematically. :
In the spring of 1974, then, NIE requested proposals for a controlled !
experiment to test the hypothesis. A 560,000 contract for the study was
awarded to Dr. Keith Caonners, currently Professor of Psychiatry at the
University of Pittsburgh and since the early 1960's a researcher eminent
for his work in this field.

In this experiment Dr. Comners first determined the pre~diet levels
of hyperactivity among 15 hyperactive children and then rardamly assigned
them to experimental and cantrol groups. Those in the experirmental group
were placed on a diet free of artificial colors and flavors, those in the
control group, on a diet centaining the usual carplement of food additives.
The diets were camparable in terms of nutritional value and the degree of

difficulty likely to be encountered in their implementation. The parents ‘

kept track of the food their children consumed and noted any dietary in-

ERIC 50
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iractions.
-]
Lach week parents and teachers filled out a standard hyperactivity
rating scale for the children in the experinental  and control yroups,

ard atter one month Dr. Conrers interviowed the parents and revicaed

parent and teacher ratings in order to make a glabal judgment about

sach child's improvement, or lack of it. FParents were not told which
Jiet was peing tested, and reither the trachers nor Coneers (at the
time of the interviews) were told which diet any particular child was )
on.

At the end of the month the children on the egperirrental'diet were
rlaced on the control diet and vice-versa. (uce again parents, teachers’
and Dr. Conners rated them on the hypemctilviLy scales.

Based on the teachers' ratings, traditionally the most reliable of
tnhe three, there was a Statistical‘];y significant difference between the
cxperimencal ard control treatments. Both parents' and teaclers' rating;
during the experimental diet irdicated a significant improvement over
the pre-diet pericd, whereas the control diet showed no such improvement.
Further, according to Dr. Conner's glabal assessments, the children on
the experimental diet did significantly better than those on the control
Jiet. Howevar, a comparison between parents' ratirgs for the experimental
arnd control treatments showed ro significant difference.

Dr. Conners conclides that the Feingold diet "may reduce hyperkinetic
symptcms, " though he urges caution in intorpretation of the results and

amphasizes the need for further research on the subject befare any definitive

recamendations are made.
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