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ABSTRACT ¥

Dnting the 1960's a growving body of expetilental

evidence snggestin that early malnuttition could affect the . *

developsent and the functioning of the brain was translated.into a

.concern that’ nutritional deprivation might be producing permanent .. ‘

mental retardation alongsﬂdisadvantaged" children. The purpose of -

this paper is’ to show, through a reviev .of the relevant literature, '

that such a concern, wvhile humanitarian ip its inspiration, is.

misplaced. The bulk of the available evidence appears to ipdicate

that malnutrition produces vhat might be called mental retardation

only vhen it occurs in early-infancy and is both severe and

prolonged. Even under such circumstances, rehabilitation appears to

be possible if the children in question are provided with both ‘

adequate food and appropriate jintellectual ‘stimulation. In thise

country, however, such serious salnutrition is highly

unusual--Axerican poor children are much less likely to be severely

malnourishedl than they are to be chronically hungry. Though there is

little expefiwental evidence about the effect of children's hunger .on’

‘their classroom performance, chronic- -hupger will obviously sap a

child's energy and’ attention. Moreover, since it is a mark of "

poverty, ‘it will also stigmatize ‘him. Noreover, the kinds of childten

exposed to.caronic hunger in the U.S. are also likely to have®

experienced other stresses associated with environments which may be

both- physically and wméntally impoverished. Which'makes it unlikely

tkat the effect of nutrition. alone on mental development vill ever be-

teased out experimentally. In the richest country in the wvorld no

'child.onght.gver to sit hungry in the. classeocon. (lnthor/dﬂ) , -t
» . N [¥N ¢ ~
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- During the 1960"3 a growing body of experimental evidence -
su;geseing t)?.t eerly ,alnutrition cquld affect t};e develop:
ment and tﬁe 'f:mctioning of the brain, was tnnsligﬂ-&nto a-
concern that nutritional deprlvation might be producin; per-
ma:nent nental xytardanon among "disadvanuged" children. The

~ purpose of this paper is to show; through a Teview of the ‘
relevant literature, that such ; concern, while ht;nanitariar; ‘
| in—/its inspirat’ion,(. is misplaced. The bulk ©Z the avail*ble

( evidence appears to indicate .that malnutrition pgroducee what

might be called‘mental retarﬁatien only when it oceurs n} carl'y ’
. infancy and is b'otfr se,vere and prolonged. éven_ under such
circ‘t‘ms;tgnces, rehabilitation appears to be pessible if the_.'
children in question are provided wit}; both adequate food and
appropriate 1ntellectual stimslation.

, ' - In this country, however, such serious mlnutrition is

highly unusual--American popr children are much less lil{el.y

_to be severely mlnourished than they are to be chronically )

-hungry Though vwe have little experiuental evidence about the

‘ effect of chilfren 's hunger on their classroon performgnce,

chronic hunger will obviously sap a‘\child's enery and attention:

A "Moreover: sirree it i's a mark of povert);:, it will also stig- ’

'

/ . B -
matize him. These effects f'hunger may be as debilitating
\_0

yoo : " “to the school performmce of [ c?ild in the affluent U.S. as
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o
\

more severe malnutrition'is to'a child in a society in'which : -
7 ) o . ‘ . .
malnutrition of some degree is the social norm. Moreover, '

- the kinds of children cxposed to chronic hunger in the U. S.

P
e

!
. are £1s0_likely to have experienceil other stre‘sses ’ssoc.iated

with environments which may be ‘both physically and mentally

_ impoverished. Which nakes it unlikely that the effect of nutri-

tion alone on mental developnent will ever be teased out ' |

experimcnial ly. | | _ (
Given the fact however, that even among severely; ;nlnour- N

1shed children food alone is not enough to achieve rehabui- . :

tatxon the role of the: school in retard to ‘educating poor,

) chxldren nust be what the\role of the schoti ought always to

be--to see tp 1t that each ‘child is give? learning oppox‘tunities .
appropriate to his needs--w:th the added prpviso tha; in the .
richest country in the world no child ng_m ever to, sit hungry .

4

in the classroom.
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.1 NUTRITION AND MENTAL DEVELOPMENT. .

.+ The responses to envirommental sti-uu nde b'/ the .

; - organism.dyring the very early phases of its develop- -
-,' ment, including the intrauterine phase, deserve:

specul emphasis because they exert profound and-.

lasting effects on the physical, physioldgical,

and l}c@avioral characteristics of the adult.’ Often, .
indeed, such effects are so lastimng -that they can
be rogarded as a general expression of biological -
Freudianisw. . . Time is therefore an essential
factor in the evaluation of environmental effécts.
By acting on the child during his formmtive stages,
the environment shapes him physically and mentally,
theteby influencing what he will becomc and how he
will fundtion as an adult. . .

Dubos , 1968

! ) . ' i " ! ‘_ . )
/ ' o : Like a number of questions which have engaged educators
oo : RS .
( . - in this country over the past_ two decades, th question of , [ -

'othor and how. nutritiOn night influence behavior and psxcho-'

1 gical developme‘nt has come into proninence bocause of‘
. increasing sense of cogcern over the failure bf the éns):ng
o‘!ucational system to bring.‘ to acce;tablo levels »t;tx‘e academic
afuieVomenc of certain large 'gft‘oups'of <hildren in our society. A
. ;o MaJnutrition /as a possible factor in this failure,' came

to ghe forefront of public attention in this country late in

[ =~ 2

the 1960'5 as$s a result of the convergence of three currents

-

. : // E of concern. The first of’ these was the discovery--noro properly

F o the rediscovery--of povert)-induced hunger in the Unitod States.

beginning, with the ueil-publicizod-trip of Robert Kennedy

" and other Senators to the deep South™n 1966. That trip, and
. L e : .
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its aftersath of official concern and indifference toward the

probleas of finding’'and feeding the hungry poor in America

were chronicled in two widely&circulstod reports (Hungry Children, .

. 1967 ; Tanger, U. 5. A., 1968), s television documentary (CBS

Reports , 1969), and finslly 8 popular book on the politics
of hunger in America (Kotz, 1969). The concern about hunger

generated during this period slso resulted in the establish-

.ment of a special Senate Select Comittes on Nutrition and

Husan Needs to investigate the scbpe of the probleu' sn& stfues;

o F » -
programs to resolve it (Nutrition and Human Needs, 1¥38) ; - ’
it helped stimulate a 1969 White House Conference on Food,’

Nut_rition ald Health (\}fhite House Conference, Final Report,

- 1970) and yesulted in a mandate from Congress to the Executive

pranch to conduct a nutrition survey in order to determine .

- the extent of hunger-and malnutrition in the United States.

The results of that survey, which confirm the existence of high

rates of nutritionsal deficiency among certain group's of poor

-childre_n. have only recent\lly been released (U. S. Department-'

of tHealth, Edﬁc);tion and Welfare--The Ten.State Nutrition Survey,

. Highlights, 1972).

Meanwhile.-outside‘ﬂ\e U S., the ‘growing po?itic‘al im-
portance of the Third, HorldtNations was bringing inctessed
attention to the exxstence 1n these countries of widespread
and often @vere nutriticinal- deprivstion affecting ‘itgrslly
millicns of children. With improved medical care, mortality

.



among such chiidren declined; observation of the survivors

’

. led ] nugber of resesrchers to wondet whether the same nutri-
K : . tional stresses whié; often resulted in permanently retarded
\ physicai groyt? in sucg children'-ight'not also be cpndenniﬁg
them to a2 permanently limited 1ﬁtellqctual potentigl. Tﬁe
review .by Coursin (1965) included here, and the‘reportﬁ of
two najo; conferences (Na?ionalhdcadény of Science, 1966,
Depriv;tigg in psychobiological development, 1966) define -
the paramé;ers'of such concern as of the mid-1960°s ; the 1972
Barnes paper priéfly chronicles Fhé growing i@térest in this
qt;stion among nutritioﬁEz:searchefs throughout the latter.

.
*

half of ths decade. .
Ip ;his,céuntry.'thq final durr;nt which . fed into professiqyal_
~concern oVe; th; posiible ?ﬁtellectual.impiicatiohs of nutri-
‘tional'deprivation was the growing awarenE;s ;haé prOgraiSi /
of '"compensatory education" designed to make up to cﬁil@ren,
“"disadvantaged" by what was viéwed as an inapprop?iate accul-
turation process, had not succeeded in overcoming the tducational
- - failure of such éhildren.
. This ibparent failure of compensatory education f"apparené?
. because, many critics afgued,'cbmpensatory education had been
éivenionly a hasty, rot a careful test) helpgd lead in the
late 12060's éo the re-emergence of the notion of "genegic J,-‘.w
- .inferibrity" as an-explanation of why it was that a di;pro-)
- . portionate number of our academic failures were not oniy poor,

- but poor and black (Jensen, 1969).

. -
4 -
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The apparent failure also led, However, to a ro-examina-

tion of the assumption regarding the A;ture of the -handicap

" that poverty imposed on poor children, u're-oxihlnatioh whizh

called attention to the often'ignorcd fact that poverty is more

' than a psychologicol and';ocial disadvantage --that poor

L ]

"grouth of the notioh that the reason ‘poor childreén 'in this
. coontry:did not.learn as.well as children who were not poor

© was bocanse they were, or had been hungry.

‘documented the proceedings of & landmark conf'erence on' ;sl-

children are additionally exposed to a varioty of potentially

‘handicapping physical hazards among which nutritional stress

is prohinent'(Blrch § Gussow, 1970). - - ' ,

Thus. it was that 1) the: rediscovery of hungry poor in
th2 U. S.; 2) the worldwide coricern for .he mental aftereffects‘
of sevtre early nalnutrjtion; and 3) the ;ailure of vh‘t seened
to be our best effbrts to help poor chlldren learn--these

three events came together to provide fertile ground fbr the

[}

The public "popularity" of thé’groblem peaked arouﬁd the
end of th2.1960's with the publicat1on ‘of nunerous short papers
and se¢:¢ral longer texts which in oné way or' another summar1zed-

the lssoes as they &ere understood to that time. One voluhe ;

<

nutrition, Learning and Behavlor held at MIT in March of 1967
g .
(Scrlmshaw § Gordon, 1968),\one was a compilation of evidence

lxpking_pOVerty to mental~retardation (Hurley, 1969) and the

third was a careful lqok at the contribution of various physical
. s . i

/
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" to the period since 1969 when the literature search for tye

L3

hczards of poverty to the. "disadvantage" vhf;h poor children *

- faced in their educational endeavors (Birch and Gussow, 1970).

3

~ - ~F >
These toxts which summarize much of the data, most of the under-
ot e
standings, and soxe of the nisunderstandings of the ‘inks betwten “,
t

hunger, malnutrition and -ental functioning as they stood at -

s
“the close‘ of the decade, reprhg:nt a/baseline point for this

bibliography. The material consia .ed has been liuited largelj;

most recent of these texts was completed., And though certainw,f,

earlier pipers will be cited here, those interestéd in a thorough 4

. review of the underlying issues should consult these volumes,

~ 4

-At . least four additional Teview papers from this period have

| . Lo

been included (Eichenwalﬂ & Fry, 1969; Frisch, 1970, Winick,

l970; Gussow, l970);;since they(summarize for the intl&ested e

reéderfthe status of knowledge'qt"the opening of the present

decade in brief and easily accessxble form. .
7 Just how is nutritional status thought to tie lJnked to
mental functioning? The paper by Niddowson (1972) prov ‘des

a broad and urieﬁ'historical overview of the relationship—-inclu- '

A

ding a consxderation of the role of the brain in regulating

hunger* and satiety, as well as the effect of héﬁ%er or various.

< ‘-

kinds of nutritional d?privation on the brains and behauior

of experimentar animdls and people. - ,0f particufar:dnterest p
¥

(and extraordinary contemporary relevance) is her observation .
¢

that in the 1920'5 people in a number of countries began to

1y . v
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;¥

" they were. to make the most "of their edicational opportunities."

N . . -
Vs .

.ewphasize "the importance of good.nutrition.of children if

Citing a ,sez:ies‘ of somewhat impressionistic studies which -
N
purported to show. a cause and offect relatnmship betwean

- good nutritiorx and high schU'lastia. attainment she notes that

/vhile "we might be critical of their work today . . their -

observatiorns were partly responsible for wetting cheap milk
provided for, children in’ gchools in Britain, s@—’ were
important’ at a practical ifrntata high scientific level."
. .Forty yeax‘s}later ) 85 Ricc:wti. poihtg put in his very
uscful review (191?) concern w1t.h the same Jssue of nutrition

and intellectual attammént, led to ‘some equally questiona re

e

conc\lusions. "Rather prematurély .’ <he\wxrites, "research findings

1nd1cating an assoczation between malnutritmn imd impaired

intellectual functioning (wexa translated into) somewhat

*

' oversmphfxed and in some mstances .rather exaggerated conclu- :

/

) sions concerning &4 du-ect causal relationshxp between nutritional

PR r
depnvanon a'ud mental retardatxon." T .

2
. AC:d while tha cause of truth still suffers’t)p couse-
& PR . N

.

.

quences of ‘this premature positivism--?iscussions of. hunger+
. . ’ > o

- 4 P 4 s
- and education still contain an obligatory sentence regarding

the pi'gbability that "permanent mental hgndicap" may be imposed

on ‘children by inproper diet--yet the cause of humanitarianism
! ' &

"was once again welY served.. "The threat cf intellectual

N _ -

4

A,
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impairment in malnourished infants has been a political prtarsd

{

PWOETa?s " (White, 1971) \ T \\\\4 o o -

As has become increasingly_obvious,.however the links -
betdeen ‘malnutrition--even severe malnxtrition-oana mental ;‘ :
\ . 4 !
develogment are quite elusive,'}esearch has now. moved well . . .

rd

boyond an exploration of the very global question "does ‘
- S

. . _ ,
with a number of mucii more specific and researchab questions

1) how does the duration timing, and severity of malnutrition

. of early malnatrition permanent or reversible? 3) if. reversible

., what arb the interaction& between refeeding and enVironmental

o !

stimulation in the rehabilitation of the nnanUiished child?

-

/

-“and 4) can malnutrition as a cause of impaired mental func- B

= tionin g be separated from the many other developmentally “hazar-

‘e

dous factors usually found in association with impaired nutri--
SO v i . i :
/tional. statu (Nu@{itign the Nervous System and Behavior,

: '

14

1972; R&eder 1973; Kallen, 1973.) - .

Looked at in a practical sense, in terms of opportunities

I

for intervention there are at least three parts to the question'

Q does hunger and/or malnu;rition affect children s learning? :

The first of these has to do with conditions befbre birth--namely

i can the undernutrition or malnutrition of a child's mother

] -

before conceptidh or during pregnéncy affect a;chiidJsfsub7u

" sequent intellectuai status? Second, cin severe m%lnbtrition.

' e B ' o ' C
< SRR A

»

breaking down resistance t;’matd\nhl and child welfare feeding .

nutri:ional stre&s affeCt mental ﬁevelopmen;?“ to i;ncern. T
1

srelate to its subsequent effetts--if any? 2) ate the effeets -



‘early in post«eesal lee handxcap a child nentally at school
age--as a.coasequence of 1nterfer1ng with his learnxng at
critical. periods of developnent, through producing permanent .

'1upairnent of brain structuae or function or through some e -

‘e .

other mechanisa? And finatly, is hunger in_ the classroom--leaving

aside a child's or his mother*s prior nutritional status--is

¢

presént hunger a deterrent to present learning?

\ - .
. o
N v ” A " . »
11 PRENATAL NUTRITION AND INTELLECTUAL DEVELOPMENT —~
- It is well known that:poor women are more likely to be
o ~ inadequately nourished during pregnancy than women who are not

poor, and that their children are more 1ikely to score poorly
~
o . . :
on intelligence and achievement tests (Caster, 1969). But

- ‘ . .
such an association can tell us nothing about cause. < Does
~—a P

nutritional stress in mothérs affect_the intellectual develop-
ment éf their 6ffspring? The;e are two ways in which such

= causal relationship has been tested.l.The diyect method

is to alter the nutrxtionalAstatus of the mother .in some manner

and see whether there is a parallel alteratio7 in the nental
N -
devempment of her infant. ’l'he second, more indirect method

is to show that there is a causal relationshxp on the one hand '

+ L4

etween an inadequate maternal diet and complxcatxons of preg-
nancy and birth; and on the other hend that exposufe to abnor~.
mal pregnancies and births increases the risk of mental handicap
for the children which are theif preduct. Investigations )

~

<



-~ . .
usi.n,g'both of these approaches have been reviewed elsewhere
{Birch and Gussow--chnpters 3and 6). - - 4 L
[ For obvious ‘reasons, direct lssess-ent of the effect of
e E . maternal nutrition on i'ntellectual outcome in huuns can be’
nnderteken experimentally only through i-prounent not through
5 | disruption, of the mother's nutritional well-being. - A grester

N

difficulty, hovever. is that the outcone verinble--the intellec- /L

g A

tusl status of the child--is so far removed in time from the .
in;xt variable-:the changed nutritional status ‘0 the mother--that

= the possibility of drawing comincing conclusions is nii. l
One sikh early study (Harrell 1956) in which mothers were

. given various dietary supplenents in ‘an attempt to influence ‘

the IQ's of their children réported some mixed positive results
Hut was virtmlly uninterpretable for the reason-cited.
T However an interesting (and hopefully unrepeatable)

+ test of the opposite sort has been reported only recently
(S,tein, et al., 1972). It is .hot 'i,s. euphemis,tically called

<an ‘experiment of-nature and is; in fact\ .an experiment.m‘de .
poseihle by man's inhmu\nity to man. .The' study inv'olved looking
et thxulz intellectual attaiment of a group of indi Jiduals
whose mothers had been severely ialnourished during pregasncy--spe-

. N BN . . .0
- " .7/ cifically during the "hunger winter' in Holland toward the -
end of Wor)d War II., Because the famine was short-lived and ‘
had a clearly defined beginning and end, -and because HollanJ

) . has continuous medical records which made it possible to

)

s

\’ .



)

. t\ .
trace into adylthood, persons born in this. period, it was .
4 \ - {

o possible to. exanlne the adult intellectual status of persons

- who had . beon born to mothers nllnourishéd either through

h 6

¢ -ost of pregﬁancy, at the end only, or at the beginning only.
No differences in adult intelligence nssocinted with nater~*
" nnl -lnutrition were.found Lest such a finding be interpreted
s suggesting thatrprenltal nutrition is not i-portdht, however, .
| « v i shoald be pointed out thnt th population involvod was quite .
, . ’well7nourished prior to. the "hunger winter" and thnt all the t"
' infants whencver they were born, were rehabilita!od before.
the end of -their first year of life--the period df naxi-ul
> braﬁz‘grovth--since “the fanine had by then ended, -nfottunntely,
‘;such are not, the conditions uhder which poor mothers bear and
. raiiﬁ.tgg;r infants in peacetime, ,
o The most testable association between prenatal nutrition
and intelloctual developnent in the offspring is the one\that
links the input and‘optcome variables through denonstrating
that botn‘are.associated with co;;iications of pregnancy and
birth,/ - - - SR
There isa long nistor;.of‘concern regarding the reln;l
tionship between complications of pregnancy and birth and
’subseqaent mental handicap That liter?ture is ropresented
in %his bibiiography by a single paper (PaSamBnch and Kno-

kloch, 1960)" frou the investigators who did most to lay out

the scope of-that concern. They delineated what ;ﬁ:; called




\*\T\;\g‘

l}:l % . | . 4 , ; | . /'

3 ' . =11-

- . , . N .

rcl‘ted to conplications

X}

- of the reproductive process and ranging in severity from .the
degth of the-infant on the one hand to nininni defect on the ’

- . s R . . -.l ‘ . ’
other. ‘

. . }
s "continuum of reproductive'casualty"

Nhile a number of reproductive co-Qlications have been
associuted with increased risk of defective mental functioning

L
in the child (Turkevicz, et tl.. 1Q68 Muller, ul.. 1971 <

f

Rhodes r973) most 9ttention h:s beJ! given %o the comnonest

-

and in nunbers affected the noSt detdly of these conplicat}ons, )

low birth weight,(Birch and Gussow 1970) Infhnts'below five -
and a halg pounds in weight at birth--espeéially those sub- -
sequent!y expoced to adverse enV1ronmental conditions (e. gu. 4 .

) pove;ty)--appear to be at(risk of'retarﬂed mmntai-de#%iopm

- whether their'low biitn ueight ;s a reflection of their_"pre-

"uaturit;:’or'theirAret;rded intr;uterine étnwth (i.e. small -'

1'-fc:’f'-dates)‘, '(Driilien, 1970 ; Neligan, 1971; Lubchenco, et i
al. 1972) i . r ‘

7

The other 11nk in the logic chain--tbe link between
malnutrition or undernutrition in the mother and increased t
risk of low birth weight in infants--has receiveg/the official
blessing of the prestigi9us National Research Conncil. Its

_ Cormittee on Maternal Nutrition»coneludeq after /three years'
of study that there was a marked pokitive asséciatidn'betyeen
the mother's weight gain in pregnancy‘and the birthweight of -

her infant (Com.it ee on Maternal Nutritiqp 1970 Shank 1970)

v \

< )

. . - N .
. i \
X



' durinz pregnancy (Blackwell et al}. 1973 ; Habicht, et .1. ,-

- results would ndt be ;urpris?ng. ~The Guatemala data show

Care- ]

A nunber of research teams are presently attenptinx to
)
test this apparent causal relationshxp with interventic}m.ndi!:s.

 Prelininary results from two of thds¢ studies one in Taiwan

’and one in Guatcmsla in vhich mothers'- diets were supplenented

v

1973) t¥nd, to confirm the relntiouship. They suggbst that

'apptOpriate nutritioml intervention during the time the -othar .

-

' 1s cmying the fetus can increase birth veigﬁt significantly

Although the diets o? the wouen'in these studies w&l‘e ‘
¢ ¢ ‘5 . I3y

supplenented throug;hout pregnancy, Bergnem' and Susser (1970)

. have reviewed th\e llteratu/ Iinking nutrition to 'pregnancy T e )

-outcome and. provided a ratiomre t'or supplementin&proznant'

-wonen nutritiomlly as late as tﬁe third trinester of preg-
» . __‘,J LY
nancy--the time when many high risk wonen first appear for ( a

4
prenatal care..f A study to test the usefulness of spch belated ™~
\ L 1 .
1nterventzon dn raising birthwelghts is cun ently being conducted
among low-i'r.\come pregnant women in Harlem (Rush, et al., 1973),

'but results are not yet available. * A failure to find pos}tive -

. t

that the mother's preconcéptidnal mnutr gifnal status may be

even more important than sdppie'menta‘tienJ in affecting birth-
o s

weight. Others have found ‘that outcome may be affected by the

mother's size--reflecting her own lifetime nutritioml\it-atm--and

" that durmg pregnancy overall dietary quality may be an even

more important determinant gf birthwe'ight, than total weight gafn = .
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(Afleaoworé.‘ 1972) i These ob,ervations !uggest that-even the

U most vxgqrous short- term interventions _may not- fully conpen-' ' (
t . sate for generations of nutritional neg-lect. Since the over_elol- r-]

K - Q ussocietion between prenatal diet and Aow birtn \,ve'ig'ht ai)pea’rs . .

| " to ‘be established however. as is the essoéiation ‘between low

\ birth weight and. incressed risk of 1nteuectual dysfunctien . .

- ,itxis cleag that any intervention which can raise birth weight - <

| is li\kely to reduce the burden o£ nental handicap borne by (o ,
T ' poor populations _among whon both prenaturity and m;fie}um

3 . - .

retardgtion are most frequent. (Mhnte '1970) -
\ , b

-

”~

' 111 ANIMAL MODELS E SN Yo ’

v . L Between prenata(\and post-natal life is perhaps an eppro- ( -

LY

pnate place to consider briet‘ly the many hundreds of a‘niul 1
3 -, studies which have attempted to tease out rehtionships between / :

mlnutntion and mental development. Much of what hl7 been L
’ ) PR

said about the effepts of ;-frenatal and postnatal mlnutrition
on the;human mind:has been based on extrapolatkton from enxml

Q
studies , since animal young--in contrast to hunan children- -can ™~
ot

be genetxcally regimented , experimentauy deprived, "and other-

w : wise mnipulated so as(to sert out the egt'ects of nutrition
. \‘ i .
‘ per se from its social concgmitants. AN . {
: L}

A very great number of studles have be/en done on various .

laborptory amml: (with the rat leading in pOpularity) utilizing -

quantitative (calorxe) or qualitdtive (protein) deprivation
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iuposed prenatally, postmully. o)r both nd cxniniu outcome.

o "variables ranging- from brain cell nu-ber to enotionality and’ . s
; / v * tnzo perfor-hce. Results fron such studios prior to 1969 Co ‘ : ¢
‘have - boen reviened by Birch and Gussow (1970) .They concluded
e _that the dcu avzilable to that tile supportod the folI}ging .
o ol ‘con¢lusions: 1) both brain size and colposition' and pcrforn-'f N .
. /.' ance on a vari ety, of behavior\cl ne‘sure; cppured to ‘be aft'éctbd | o
\/\. . B ' . by "various kinds and degrees of nut:‘itioial deprlvnion in / o .

young anindls" 2) the zrowth deficits as)well ns ;bne of the - * e

2

, \ ) . .‘
behavior?l and learning difﬁculties mg!rt per.si;t aven aftor

)

a Gofé.qding and {ehebilitation, and 3) i‘ntetgweratiou‘l deprfya9< Vot

R S tion could lead ‘to lean?ing handicaps vhich ”lizht pe'rsist Ik

B T

even qfter a generation of,re‘fgeding--nimickiry hereditary
4 3
. . .

. : ‘ condit‘on " o, . | v _‘~'
, \ . / ' ( . L Lo
§ J ' ‘A recent brief summary-of the’ animl data put together 3 N
i . I's .b 3 ! ~ r "
L e by the NRC's Subcq/ ittee on Nutrition @raip Developmcnt , o
. i ‘and Behdvior .(Food and Nutrition Bqard. 1973) surveys a broader -

-~ ‘ rénge of evidence to .come .to mich the same ovérall conclusions.
'(——~. / Experix;entaliy-depriv;d ani 'ls show p‘emnentﬁcpﬁhges'in body

. o | and organ sxze, as, vell as reductions in brain Waight a}nd

»
}éram ceél size and number aiterations in cellilar organization
AN

and rate of nyelination alterations in: the ratios between,

and total amounts of, \;arious brain components such as DNA, RNA,

gl)cosides , Ypids and certain gsnzynes » &S well as changeg A
o in the amounts of nem-otrans?itter chémicals. - o A
-[ . . .
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oe genération of adequate nutrition to fully rehabilitate

animals which have been intergenerationally deprived.

' . Coaase T, .
\ ! T /J
) e . ' , . A '

More careful. be}uvior‘l studies have oast sone doubt on
prior reports of "learri g*dx(sability" resulting fron early

nutritional insult, ond /hnve defined more clearly the kinds
‘ -

of behmgloral changes ich may have marked effects on test

performance. Young
environment--thus reducing their own opportunities for learning

Even after rehabilitation such ;aimls may d\fsplay elevated /
)

enotio\ality which canﬁmeir perfomnce on lqarning
/ V'] - - .
tasks. In animals » the behavigtal _effects'oi:' early malnutri-

-

tion appear to be exaggerated when ‘the tg\utritional deprivgt’i_on 4
occurs in concert with Ienviromuental isolation or restriction; .-
and converse'!.y. environmental enriéhmeny seems __ah,}e to partly

conpensate for early nutritional deprivation. Roeder and

Chow (1972) have\ summarized a number bf the animl findings.

.

In exploring further the inter-generational effocts of

undernutntiOn, Stewart (1973) has ‘maintained a colopy! (of rats

for ten generations on a diet adequate for' nonreproducing adults

but inadequate for reproducinglemles. Successive genera-

y tions of these chronicau}y malnourished animals are dﬁscribed \

.
ls tense, hyperactive, extremely nervous>showing head tremors, : -

alterations in gait and delayed sexual mturation. Like Oth>

investigators, Stevart ﬁas fourid that it nay take more than

sy v

.
.
S ,
he .
. 2 .

ln\ourished' ani*@thet‘ic’, like N

"'nnlnourished hmn-s,:and tend to avoid new stimuli in tneir

P

o \' ‘

2
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3 N ,
. E€fects on the brain appesr to be most, marked when ma1l

_nutrition is { sed ~during the tme of nximm brain growth--a
vdfnerable pe od ‘which varies with the species Peing considered.
(Dobbing, 1972) "z-hlnutrition during periods of l1ittle growth

- or in adulthobdd tfter grovth i‘s conpl{:;jeqrs ,unlikgly
\ . 4
: to have mxﬂuting effects on brain strufture or function. -

s{l'/here sfon nunber of hazards ‘A:ﬂxerent in’attespting
to translate r\esults fron a/niml studies such as these to the

hmtn condition Coursin (1973). in his rocent review of a

. congerence on mternal nutri‘ti.On, pointed out that whete pre-

natal deprivation is concerned,/ thése problens include: l.lthe- -

] -xh&reater severity }\f the mlnutrition used ‘in most experi-

"

ments than thgt characteristicany encountered among humans ; ’

Q 2) the nuch gretter proportion of ‘the mother's body weight

. represented by the comeptus of a ret as compered with the

v copceptus of a hmn--and hence otlxe much\greater vulnerability :
Of the former ‘to nutritional deprivgtion - |
ng, in an’eloquént plea for "more Critical Inter-

- species Extrapolation' (1973) ha; pointett out?another pl‘oblen {

i
If one takes into account the respect71ve brain growth: spurts

in animls and man, 1t /appears likely that studies 1nvolving
fetal nalnutrition in rats may have né\ relevance whatsoeve;_\
to neuronal growth in man since such -growth takes place in

rats w\:n the fetus is most vulnerable to nutritional deprfva.-

tion and in man when it is most protected. *

©
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Animal studies moreover, have been looked upon es "cvl- .
ture-!‘ree"--end therefore as -odels which allow fot the essess-
ment of malnutritipn as ah 1s0lated stress.’ B‘ut av;ilehle
data (Levitsky end Barnes, 1973 l;rinko“. 1972)'suggest thet
"while “the animal -odel. . . may succeed in emluding{ghmtic .
end sociel cless verieble,s (1t) cennot fully exclude \‘rfrubles/
other then nutritional ones " Melnutrition elters the behevi.or
not only ‘of the offspring, but of the nether es well, thus
' changing the whole nature of the inter-rehtions'lip betveen
them in ways which could affect the physical eid mental devel-
opnentoftheyoung ' A\ - | I‘ o '.-"

The ultiwte linitation of animal ‘stuiles lies in the -
difficulty of extrep_oleting_ kneanh_\gfuuy from animal ‘to human .
behavior. S.ince the most .imortant mtellective gx;xct.ions
in humans are those nost animls did not possess to begin with,
there is no w:;)in aninle to nees>u;'e 't;\eir loss. S{nbtle but
significant a}teretions in human behnvi/or cannot be .essessed
by the use of animal models. 'l'hus thle aninel studies have ,_

: been, and continue to be, of undeniable intmst and ilportencé,
to reseu‘chers in the field, they can never be. “for educetors, '
more than hmistic--notying definitive 'ebout.h the. toll'of .
'hman deprivation on human . 1ntelli'g'ence can be, daoustreted

in enimls in whom "it is not difficult to produce results
which can easily bé grossly .lisieeding when uncriticelly inter-
preted for gonttcians, pxanners end grent giving bod:les."
'(Dobbing, 197.3) ‘

LI Y

-

| P
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e ' IV POST-NATAL MALNUTRITION AND MENTAL DEVELBf’MENT '

. SN The decision to investigate the effects of infant
: ! . mainutrition on the developing brain imposes on the:
R - researcher an unusually high standard of spcial ™ o
- T and scientific responsibility when it comes to inter- 3
 preting his results; for the subject involves him ’
) , ’ in the interrelation between man's most important P
. . hunen faculty, that. of higher mental function, and
our greatest man-made scourge: the malnutrition

- . T - J. Dobbing, 1973

. ; M ﬂ ] - .
" There has néver been any doubt that children.suffering
from malnutrition are at a oisadvantage intellectually. A

« child suf‘ering from maraspus, characteri{ed' by a scvere

- B ' ‘shortage ‘of calories. or kwashiorkor._in which the limiting
4
nutrionv is protein is a critically i11 child, and displays

the apathy, 1nattention, withdrawai and frequently. loss of :

| \h_ Co “nppetite characteristic of desperately sick children. Such .+ "/

"/

children used quite regularly, to die. sgthe suruival
.of increasing numbers of these children i the developing countries,

‘.as a consequence of 1mproved medical and nutritional care that
: M—r
- o provnled ‘much of the impettis to the investigath\n of mlnutri—t

R " tion and behavior, s " | ‘

-]
b . Bocause of the obvious associations between brain and

) ‘behavxor and because ‘the brain is growing most actively during

's ' >

‘the time when se}ero malnutrition.usually occurs--in the first,

- three years of life--questions were early raised as to whether

.

malnutrition mighi affect various parameters of brain growth

- . and development. As has been noted, a great.deal of animal

- *  of most of the world's children. ‘ S ‘/' -
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evidemo was. accumlatod vhich said that :lt light. Brain .
~ mlyses in hmns ue, of\course, li-ited to nocropsies on _
” children who Mva diod Brown (1965) , Chase et al. (1972) and
' umck and his colleagues (Ninick M., 1970 'Rosso, et al.,
1970) have studied such -‘ter:lgl. ’l'hey found ‘some. changos in ©
the size and composition of childron's brains - sinilar to those
found in mlnourished animals , with the most urked changes '
occurring in*the brains of those infants who were mlnouriéxed
in :lnfancr after being mderveight at birth Gther inv:stigators
- (e.g., Graham, 1967) ‘using head circmfemce as,an indicavor
'of hrain size, found that even after recovery fron mlnuttition
, ~ severely malnourished childten had smaller hea.ds than childron e
who -had not been malriourished. ' )
The difficulty, of course, with studies of brain size
and cwposition is-that little or nothing is known about the '

L. |

\
imlications of changes in 'such measures for mental functioning. _

Japanese have smaller heads than Eskimos ; and women, ori the

-
*
I}\

average, have smal le’r‘ br;ains than men, which, as Dobbfng -(1'973)
has pbinted out, cannot be assumed to be a hmdicap Munless
for example one holds to the extraordinary dottrine that the
| soneyhat smaller bra[of women is the cause of theit allegod/ .,
, mental .inferiotity to’ nen." - ) ' - N .
‘ ' To judge wh'ethéi'“'mlo‘uttition has &’ per;n_snent offeot on

~ mental fmotioning_, as op{)ose_d. to brain de;ge}opnept. it is nece- .

ssory’ to assess mental functioning in children who have been
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lnlnoorished Studies which have attempted to do this.have *
y .

utilized two basic research strategiec 1) comparing the present
L

intel‘ igence o‘ children who are known to have been hospitalized

" for nlnptritior at some tihe in the past with the intelligence.

scores of a groixp mtched Yor socioeconomic status but with
4
no history of hospitalization, and 2) comparing the behavior .

and/or achievemnt of tall and short children where height

.can be assumed to reflect prior qputrition.

‘Based on his review of studies of the first type, Ricciuti (

finds the evidence reasonably good that "severe protein mal- . Y

development in children.". The persistence

nutrition in the first year of 1ife nny have adverse effects
on in'tellectualS

and severity of thé impaiment being roflective of the severity

e

and duration of the deprivation. Chase (1973) comes to the

same conclusiOn, though he emphasizes the difficulty of separating
“nutri:ional,from otherwfactors influencing child development. = .

Indeed, one difficulty with such studies is the selectiOn

of an appropfiate control group.’ . Even when eociooconomic gﬁ) '
status and other relevant-variablec ate,apparentlyhcontrolled, .
there may be crit&call§ important differences‘?n the "microen-
vironment" (Cravioto and‘DeLiccrdie, 1972) of children who do” ;

and do not become seriously malnourished. One of the earliest

/ * oL - .
- reporged and mdst widely cited -Studies comparing undernourished

with well-nourished ch,ildrenll ,‘(Stoch,'and Smythe, .1963') "failedl

to take into accd@t the fact that the better—nogri."-hed control

.
V2N . -
. h

‘vt / | V ‘.“ | "V‘ 'A
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group was better nourished pa;.‘tl)' as .a consequence of attending
a nursery scheol at which a meal was served. THe. mlnotn'_i‘shc:d
children did not ettend nursery school liyeﬂ in vorse housing,
had higher rates of parental unemployment and so forth. Under

1] [ 4
tested intelligence-to differences in

-

the circumstances it was difficult to gscribe dlfference., 1p
{‘ntioqal status.
Birch and’ his colleagues (Birch, et al., 1971; Hertzig, )

et Bl1., 1972) have reported on two studies, one in Mexico and

”

one in g:.mica which overcame this difficulty by comparing- pre'-

viously malnourished children with their siblings who had

never been severely malnourished. They found significont dif-

o —

'ferences in mtelhgence scores in favor of the controls

In the Mexican Study more than twicé as many :of- the previously

malnourished children ?s their siblings had IQ scores below 70,
& . ) \
In the Jamaica study the index (hosfitalized) ghildren were

compafed with like- -sex siblings and likezsex schopl matq&--the

[

one ch11d -becomes severely mlngunshed the o,t\hets may have
<

iatter to control for the likelihood that in famxhes where

been more moderately mlnourished On full scale, verbal and

Fa
perfor cé IQ measures the classngtes oored hlghest,_the

mdex cases lowest, and the s1blings fell in between. .
A 1 / :
. It must be pointed out, howev r’, that. such studies have

little relevance.to c1rcumstanc1es m the United Stateg where

)

’ mlnutr;{ion severe enoug'h to require hospltahzatmn is notabiy

——

rare. Only one smaLl study of this type has been reported

. L
- i , . - ~ -
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in the U, S. (C}uu snd Martin, 1970) and most such studies

have made use of populations from Asia, Atri?:a and latin America
- : -\ [ .
vhere severe malnut.-ition is, alas, wot uacommor,
- .

The second approach to assessing the effect of postnatal
nutrition on intellectual development--that which uses height
as an ind{cator of prior malnutrition would appear to have more

relevance to the U.‘ §. situation, since growth retardation’

~ was ‘found in significant numbers of children examined for the
. Tun—St.me Nutrition Survey «nd has been report~d among groups

of diudvanu;od children in this country by s maber of 1ndo-

pendent Qinvestiguors (2«. et al., 1970; Brown and Halpera,

1971; Senstead, et al., 1971; Ruffin, et al., 1972), r
There is no obvious reason why height and irtelligsnce

P

ought to be related—-sheer bulk is no virtue in thinking as ii {..
my be in football. Yot the oburv;tion that there is sou

kind of link Between phys:.cal mvy}: and educnttonll tchieve- T
ment is actually an old one (Porter, 1895) and a broad one-"‘wbo- t
ther the picture is of the broad differenceg betwecn rich pro-
ductive countries and the lmderdevoloped regiom or betwoen i
social classes in this or any nther country, there is always ’
a8 gradient with wealth in q*antity and quality of diet 2830~
ciatad with pqrallel mdzents in rate of growth and adult

stature, physical perforumé. . . mental ability, and resiv-

" tance to disease.” (Leltch, 1959)



Birch and Gussow, reviewing the data linking grov_th« and
nutritiom,'l status; showed 'tha.t whereas the;:o are obviouo 'genetic
ql.ifforen'ces in heighvootential between popul.ntions as well

- as-beCween 1ndividuals mean height differences between sociol
c}ass gZoups within genotically similar populations can be _
#inked to differences in nutrition. Moreover, intergenerational
chmies in the hcight of whole populations (s\ich‘ as that in post-oar
* Japan, or among i-igrants to this country) and secular chnng
in growth pattems--in the developed countnes growth has been
speeded up ‘and naturatiou comes earli;--have been relata.
by a good deal of evidence to improved nutrinona} condi;ions..
Thu_§ si'ze can, undéi- a number of circumstances, be viewed as
) ' a record of prior n‘utrition."" '
The paper by Cravioto, DeLicardie and Birch (1966) provides
a useful. reviéw of the relevant literatui'e, as well as resiilts
from a study using height as’an indicator of prior malnutrition.
Children in i’Guatemlan village where nloutrition was frequent

L were divided into quartiles b)} height for age and tested on
various measuxes of intorsensory integration. Children in the
shortest quort‘ile were found to score lowest, those in the tallest
quartile the highest--while no such height-achievement relation- ¢
sh.i_p existed among children drawn fron a well-riourished popula-

tion where all children were presumably 'growing optinl;y and

height was more likely to reflect genetic potential.




. the association 'between height (i.e. ‘nutritional history)

" findings have been ‘reported by Pollitt (1969); and Monckeberg,

- . r24- ', . T

and lentel competence in chudren. but points out that alternate
explmtiom for - such correlltions have been‘pr;;;osed. In the -
Cravioto study mothers of taller children tended to heve higher '
levels of education than -others of shorter children. Similar

1]

ot &1. (1972) found that mothers of taller children had higher

- .

IQ's. : ' - .
~/ Since sore intelligent, better educated .;3.’:: may provide
their children with b'erter diets _:_ln_i\nore intellectusl etim- .
lation, no }lire_ct effyct .of ,nut/r,itiox_l on intelligence need
be usmed ) .

In this country. atteqats to relate height as a measure
of past nutritional ststus with intellectual competence haye
met with linired/sm:cess.; Sul.zer (1973) found an association

between height and certain behavioral measures: among & group

'of.Head Start children in New Orleans s with the beheviorel dofi-

cit being most marked nt;ng those children who combined evidence
of past undernutrition (reduced height) with evidence of present
nalnutrition (anemia). The mjor behavioral change was reduced
ettenuvenpss and'notivation and/or resistance to fatigue. "
but ?ro\m and Halpern (1971)' found no reletionship be'tyeep bod‘y’
size and intellectual measures wﬁg a8 group of poor black

children examined in Mississippi; and Sanstead (1971) found

-

-
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no \correlation between a up of nutritional Mutns (inclu-
dhﬁ height) and IQ among r prescligol)er's in ‘i‘enneés_;ee'. '
Gim the many factors which can affect both height and
mtelloctual status, it is not surprising thnt no consistent ’
usocution between them can be found Even if there were a

strong arl” inevitable association between ﬁoight and mental

i . N \ N
.development, it would be difficult to argue that they were
linked solely, or even primarily, through a common associstion

vith nutrition. Nalnutrition does not occtﬁ" with frequency
nong children. in wveld integratod families adequatoly supplied
with every necessﬁy and confort ‘except enough food. Children
apt to be hungry are apt also to be expospd to a variety of other
stresses--among them complications of th;/ pregnancies whiéh

produced them, higher rates of undernutrition at birth, morxe

illness ‘which encerba'tés a'nd’ is exacerbated by a poor nixtritionll

"status. poor housing. pobr sanitation. parental 1gnounce and

neglect, poorer oducational opportunities. and so on. 1In short.

the risks for &’ poor child are. I.l'ltiple. interactive und pmmmy
J

cumulative, Prenturity. for exawlo, appears to represcnt

a much greater intellectusl risk for a” child born into a pvor

)

family than for a child born into a family that can provide

an optimal early post-natal enviromment, .

| . - / :
Hepner and Maiden 51971) concluded that most children

among urban disadvantaged populati&ns- in this comtiy. developed

normally and that the children with growth failure, poor nutritional



)

"to the effects of severe mlnutrltlon, a number of longltudinel . (

"clinical malnutrition in infancy'lags behind that of children

' deals with a population at r;sk of severe malnutrition, and

status and borderline “emotional-behavioral-intellectual status"
were those in whop the combined stress of "'lnedequl,te mothering"
and & period of rapid jrouth'hao co;verted oOrderllpe dietary
adequacy lnto frank insufficiency. Inp such a corlstellezlon

of. rlsk, the ugeml inadequacy reflegted in poor 'nutx:ltlonel
care is llkelf to-be reflected as well ln;the mother's poor
mtloml response. her r eod intmctlon with the chlld

and other behaviors antipt%tic to optimum intellectual develop-ent .

Because so many questions remain unanswered, even in regard

flel”{l studies are currently in progress “the results of which
should pgovlde somewhat more convincing answers to the question
of when and how malnutrition offecgs lntelllgence. .Cravioto
and his co-workers are ln the nldst of a longltudlnal study
in a Mexican village where they are following a cohort of chil.’
dren--errolled in the study before birth--through the age of
6or 7. The earliest results , (Cravloto and Delicardie l972)

1

show that the language development of children who develop

matched for prior risk who'do not develop m}natrition--but V
there is no published evidence as yet as to how Iong the defi-

cit persists after recovery. .

Once again the study, llke most of the mjor ongoing studies,

-

hence not comparable to the hungry children in the Un'i'ted States.

”
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" Given the much lesser degree of -iﬁutrition iikely to occur
in this country, . it is cncouraging to learn from uriy fesuits.

o that upproprute early intcrvention may be able to rcsto're to
fuil mental coq»tancc ovcn‘chii(lrou who have }expcricnccd ‘severe
futritionsl stress. In Colombis (Latham and Cobos, . 1971) and.
Guateasla (Klein, A.et al., 1973) major studies are mdcrwcy
to assess 'theaiong'-ten effect of'suppimnui'x food and health
care on the growth and intelligence of malnourished children.

N
*" No psychological test data hu yot been published but Kioin s

group found that growth rates of adequately supplemented children

did not differ significantly from those of well-fed North

Americah children. k o SR .
"Is the provision of adequate nutrition a sufficient inter-

vention? At t.he time of the MIT conference (Scrinshn and

Gardon, 1967) it was already clear that uny of the beluviors

. - .

characteristic of nlnourished chi_ldren'were sinilar’ ;to those
ﬁl(ich Tesulted from sensory deprivation. R.casoning from animsl
‘studies in which deprived or enriched environlents had been
shown to have effects on brain growth md dsvelopment sinilni'

-

to those produced h" poor or cdeqmte nuiution, Levitsky and

Barncs (1972) vcnt on to denonstrate that in the rat at least, .

4

uriy enviromenui ’tinulation could overcome much of the . *
fbehtviorll deficit which early -lnutrition produced.

- . Now*Yaktin and Mcurm {1970) have rcported on a sbil

study cowing the DQ':--Dcvelop-caul Quotient--of two groups,‘

’
A



..though "nornl" levels of muow« were n\ot nttained

of severely malnourfshed Amab children f—who were provided in the

one case with lnple food and ;n'odic?l care, and .in the other

case with the same food and care plus a sti;llating environ-ent.'. .

With recovery from acute -q:uumon, both groups of thildren

improved their m scores on the Grifﬁths Mentx1 Dcvolopunt

scale. Havcver the ttlmuud groqz tq:rcved ;ignlﬂcantly

more thnn the unsthu)tt‘gd zroup over tho four -onth pariod.
D_’cny, et nl. (1?13) ‘are well into s son«hnt l:h.ilu- |

lonztcr:- study which will follow severely dcprﬁrod Colombian

children tro-‘ﬂw ngo of three until they enter school at six °

‘ in an' attupt to identlfy the kinds of lntervcntions nhich uid\t

be effective ln ovmoning the offocts of -lnutrition. Their
pilot'studios sotmed to 1ndiuto that childrnn who received only

" nutritional supple-enuuon and hehlth care performed no ,begu'

on a vnriety of tests of mental functioning thus untruted sib-
\

ling’ contrdts, though they .showed positive gains on ‘some nffoc&

tivo-sochl measures--whose signiﬂunco £or later bognitive

"functioning is not yet assessed. Hovever, ulnourished children |

who received several hours of coéitive stinulation uth day,

in addition to focd anﬁ‘nediul care, showed inptoved ‘orunce

on a variety of nental tasks. _'
Richarflson hu rmlyzed the- data fron the Hertzig, ot al.

Jamics study (Rlcharflson. 1972) and found ihct the -llnourisbed

children whose environments were ,re_htfvcly stimlatlngintellectm’lly

L 4 . ) '



'ftnictioned as well at school age on IQ measures as children
who though not ‘-lnoqrished had' grown up i}x o family which
.provided low i'nt‘ellectual stimlation. |

‘l‘hese bits of evidence, .while still tentative, begin to
'suggest thnt providing mslnoyrished children with stimlation
- for their ninds, as well as food for their bodies, ny enable  ©
them ‘to make vup for infancies spent inh environments which ‘
provided inadequately foyboth .

‘l'he studies summarized here have lttelpted to discoverq :
whether there is -indeed a pnth leading fro- malnutrition in
children to irremediable intellectual deficit. They were stml
flated in part by the desire of scientists to create in the norld
at large a senss of t;gency asbout feeding its starving children.
If malnutrition in childhood can be proved to create s permanently
reu’rded population, then feeding children beco.esl a first |
ptioriti' in nations loeking toward full national development.

The need for a sense of urgency has not declined. Hunger is
perhaps even more prevalent than when the question first arose,
and the issue of proper silocation of food even me'crilti'cal.
But data generated to creats urg'ency elsewhere were--in this ,
country--on the verge of being used to counsel despair. Children
whose mothers were ill-fed, or'who were theaselves ill-fed in °

; early childhood -ight--we were warned--suffer a perunent goduc
tion in the n\nber of their brain cells or in the critiul inter-

connections between them. . If we did not remedy theso children_'_

[

o
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hunger in time, it was argued, “*f’ might come to school permanently
and. severely rstarded. As the inierve,ntion data suggest,
such a concern may not even b¥ juétified in comtries where.
near-starvation among children is conon;’ixi this country such
_concern is a distraction. I.t is quite evioent from the studies
‘reported to date that if malnutrition is to cause what can be
described as mental retardation, 'it must be early, yrolonged
and relatively severe. Other than in highly exceptionul. cir-
culstances such conditions do not exist in the Unttod Stntes.
V HUNGER AND MENTAL DEVELOPMENT S
In the United States there is a gwthdeal of discussion
about malnutrition, but an insdequate focus on the ,
probleas: of hunger. Hunger implies relative depriv:-
,~tion and stigntization as well as lack of sufficient
intake of nutrients. Hunger may be just as, or even _ )
more debilitating than malnutrition, but the elimina- .
tion of hunger may well involve social restructuring.
Because society is either unable or unwilling to deal ‘
with hunger, o§ with the conditions associated with /

its.developmenf, there has been a focus on problems
as politically and socially expedient.

of malnutritio
. | Kallen, D. 1973

! '_ : ﬁmger is not malnutrition. . The severely u'I'nourisheg!
| child is often not hungry. The very hungry child nay or may .
not be mlnourished in ways that /‘a'ro'measmble, "The school

" child who frequently misses breakfast or lunch," Ricciutti \
has pointed out, "may perform poorly because of ingttentiveness -z
w'distr‘acubility associated wid\n hunger. Hawever, the's'e

potential influences on'school performance and learning, about
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.wﬂich'we k;ow very little, clearly necq,gp be differeﬁtiate&

from those effects which are the result of long-term protein-éal-

orie malnutrition.” . , 1

+In the-Unitig Stltqp‘we are, o;'ought tocbe, iuch more

, concerned aboug the hunger_or chronic sdbnutritidh which afflicts
too many of our children than about ‘severe nnlhut¥iti;n of
tﬁe'kind that afflicts childten 1n.1ess fortunate parts of the
worid. ‘Yet unless a child is severéiy malnourished, it is often .

’

sdifficult.to assess His nutritional status in a meaningful way.

' Which, together with Kallen's analysis _ggg_e may help to explain
the quxte remarkable lack of published data relating children's
hunger to their 1ntellectua1 deVelopment’br school achievepent

¢ Hhero subclinical levels of nalnutrition arg involved,
as Gussow wrote in 1970, "the hard ;cie;;xfic evidence to support -
the notica thét~children;s present biological condition. corre-
lates with their learning is best described a$ fragile. ... For -«
;' what it is worth (the few studies a&nilable).ﬁhve all tended
N | ' * to show that chilgrén who were better nourisﬁed,did better. -
_But the fact remains that fhere:areQ . . no controlled studie;
which.shoy‘whether the child HBO\is very hun;ry is unable to work’
as well as one who is not hungry--or even whether he is ju;t
v 'umdlling to’ wo : . .
' \

There are a number of impressionistic reparts (If He Had

. Ham. ., . etc. , 1971), from teachers in schools which have '

initiated breakfast prograus, to the effoct that children who

L 4
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have had breskfast are easier to teach, more attentive and
less quarrelsome. *.But data from a recent unpublished study
showved no significant differences ¢n attentiveness and test

wao among children ,Qho did oy did not have "breskfast"
A r .

‘(150-200 calories of,,-"sonthlngf'), or.an'ong another grou'p’ which

did or did ‘noé have a ﬁid-mning snack. (Dwyer, 1972) - Sulzyr

as has boen noted found s-ll decrements in certain porfornnco

varioblos nong aneaic childron. and in another unpublishéd

\
-study some hprovo-em on certain measures of psychological
_ functioning hq been found nong children rece:lvi.ng wls at

a Head Start Center. Th.o ovidonco, in short, is still fr:gilo. .

. The NRC summary (Food and Nutrition Board 1973) finds 1t oo

“"surprising. that little or no objoct:l\re or Solidly plaanod ro;eurcﬁ
concersiing hunger and the. bol'uwlor of children has been reportod "
In_the absence of such evidonce ought educators 1n this

couniry to: conclude \(\hat the qﬁestion of whethecr children are
hunm--or even moderately: mlnourished--is aducationally un-
1q)orunt? That would be an inapproprute conclusion. It; is

true thot' there is ™o scientific evi)ence to suggest thot our
children's minds sre being perunently damaged by the physio-
logical effects of nutritioml doprivntion--though as (o have,
pointed out mothers' poor &mtrition and poor nu/tritional history

" may well be contvibuting signifiuntly to chiltfron's handicop

Yet it is necessary always to keep in hind the distifction
between the kinds of answers really nooded an¢ the kinds of



o~

of nutritional factors relative-to the ro}t played by con-

)
-which will prompt differenti_al treqtnent by His teachers.and .

ra

answers sol‘eti:nes sought.. "Fiom a practical 'point of view " N
Barnes has written, /it is importantl that studies with mal-

nourished children enphasue the interactions'between nutrition .

and ‘ehvironment rather than. attenpt complex costzly experiments

which hopefully will assess the contribution of each along."

(1‘972) When one is dealing with something less than severe | . ‘

malnutrition Ricciuti points out "the particuler contributton

comitant social r‘and envir:onnental influences is not at all clear."’

What is clezr is that the expe’ieme of gro %g g t_xg‘ in this ' ' -
3 ) . {

countgLunder social conditions sufficiently adverse to pro- ~

duce hunger or mlnutrition is an educational handicap. -

"Poverty is stigmatizing," says Kallbn "and because -

hunger has become, épolite synonyn ‘for the poor it too is stig- |
o, r ) “
mtuing. In ‘addition, for the child, hunger can be as de-ener.- «

gizing as severe mlnutri'ion. 1f the\child must spend’ his

time worrying about having . enough to eat, he will have neither

the energy nor the attentxon available for learning. 'I‘his ‘

conqit1on, in turn, will create expectations about his abili‘xes

lowering of h‘fs educattonal rank in already'_ insufficiont school ) '

systems, Thus 'he will be cut off fron the opportunities for

ed.:ncational attainment necesear} for entry into an occupational

structure where educatith(tttéimient ‘i‘e, j,ncreasingly required. . . o ‘~

without the ability to enter into neaningful occupational .‘

e L X
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positions. . . he is unlikely to have the resources to preveht
his children from being hungry. Thus the cycle perpetuates

itself." (Kallen, 1973) _

‘In this country, it is'almost fco;ish to ask whether hunger
ahd malnutrition interfere with learning. ,A.negative ah%uery
would net:";utely, lead us to'concluAe thgt‘it is. therefore
all tight for chfidren to remain unnecessarily hungff. hoethet-
or not a mother ] hunger or that of her children produces

an ir:enediable 1nte11ectua1 deficit--which seems increasingly

,-unlikelys-or whether the effect of hunger is limiged to its

Ve »

present effect on attitude. motivation,‘attenrton or some other

" psychologicz1 factor, the reason'fbr feeding poor children and

-

’

their mothers in ‘the richest country thq world has ever known

is because they are hungry. And as Kalten (1973) points out,

'“Perm1tting children to be hungry in the midst of afflusnce

- ’

V1olates cnucfal po:al norms."
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