DOCUMENT RESUME

~ ED. 133 395 gD 016 648
AUTHOR Read, Merrill S.; Felson, David
TITLE Malnatrition, Learmning, and Behavior.
INSTITUTION National Inst. of Child Health and Human Development

(NIH) , Bethesda, Md. Center for Research for Hothers
and Children.

REPORT XO DHEW-NIH-76-1036
PUB DATE Apr 76
NOTE 38p.

AVAIIABLE FROM NICHD Office of Research Reporting, NIH, Bethesda,
Maryland 20014 (Gratis)

EDRS PRICE MF-30.83 HC-$2.06 Plus Postage.
DESCRIPTORS Anemia; *Behavior Patterns; Child Care: Child
' Development; Child Rearing; Child Welfare; Eating

Habits; Food; Health; Health Conditions; Health
FPacilities; Health Needs; #Hunger; *Learning
Difficulties; Learning Motivation; *Learning
Processes; *Nutrition; Perinatal Influences; Physical
Health; Pranatal Influences; Special Health
Problenms

ABSTRACT
The problems of those children who are chronically
malncurishea. the caltural envi:cnmeni of malnutr;tlan, ana the

in learn;ng becausa of malnutrltlcn are discussed in thlS booklet. It
also describes hunger and its effects on child development. The
topics addressed are: definition of malnutrition, the prevalence of

“ malnutrition, the brain, severe malnutrition and learning, chronic
malnutrition and learning, deficiency and learning, hungexr and
learning, the cycle of malnutrition, and rehabilitation. It is
concluded that prolonged severe malnutrition during gestation or
early infancy when the brain is rapidly growing can lead to permanent.
behavioral bandicaps. Such severe malnutrition is guite infrequent in
the United States. The effects of moderate or chronic¢ malnmutrition
are not as clearly understood. Adverse behavioral consequences of
chronic undernutrition seem to lie in the areas of attentivenessi
‘curiosity, activity, and social respexsivaness rather than in
1earnlng itself. The consequences of iron deficiency are Jlkely to be
. 1n thésé same areas. The 1nc1&ence uf hunger among. ch;lﬂren 15 nea;ly
bra;n, hunger Prahablj adversely affects leafﬂlng, Carzectlye
‘policies nust include insuring preventive health care beginning with
the pregnant nother and extending through childhood. (Author/AM)

R0 DQE‘IJI‘D@LE acquired by ERIC include many informal unpublished materials not available from other sources, ERIC makes evafr"-» R
Ef fort to obtain the best copy available, Nevertheless, items of marginal reproducibility are often encountered and this affects the ;-
quality. of the microfiche and hardcopy reproductions ERIC makes available via the ERIC Document Reproduction Service (EDRS). .
EDRS is not responsible for the quality of the original document. Reproductions supplied by EDRS are the best thit can be made from o

meaﬂgnﬂ o _ ; i




3 Malnutrition, Learning, and Behavior

D15 33 95

Apel 1976

us. pE PARTMEHT OF HEALTH,
E0iCATION EWELFARE
NATIONAL INSTITUTE oF
EGUCATION

THIS ODCUMENT HAS BEEN REFPRG
OUCED EXACTLY AS RECEIVED FROM
THE PERSON OR ORGANIZATION gR 1GEN:
ATING 1T POINTSOF VIEW OR OPIMIONS
STATED 0O NOT NECESSARILY REPRE:
LENT GFFICIAL NATIONAL INSTITUTE OF
EEUEATIDH BOSHTION QE POLICY

National Institute of Child Health and l
Human Devel
Center for Research for Mothers and ghﬂsgnnpment
| DHEW Publication No, (NIH) 76-1036

DD 016648




As many as half of the world's children may sufter some degree of
malnutrition. This booklet is offered by the National Institute of
Child Health and Human Development (NICHD), of the Na-
tional Institules of Health, to focus the attention of health workers
and teachers on the developmental problems of these children.

Critical aspects discussed include the cultural environment of
malnulrition, the extent to which children are temporarily or
permanently handicapped in learning because of malnutrition,
and the effects of hunger on child development. Much of the
recent research cited in this booklet was supported by NICHD,

This booklet was written by Mersll S, Read, NICHD, assisted
by David Felson, Johns Hopkins University School of Medicine,
Additional copies are available on request to the NICHD Office
of Research Reporting, NIH, Bethesda, MD 20014 (tel 301/
496—5133)
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“You are what you eat” is a widely used expression whose scientific
validity and public health implications increasingly are recognized by
the world’s nutritionists and medical doctors,

Children who do not get cnough to eat and are malnourished tend
to be smaller and to be sick more often, They also may be less able to
]earn -
T the extent that malnutrition occurs in the United States, chil
~ dren will not be able to achieve their full potential and realize a
healthy and satisfying adult life, For developing nations worldwide,
where children may constitute a large percent of the population, mal
nutrition may constrain the country’s future social and economic
development.

This booklet mainly focuses on the problems of those children who
are chronically malnourished, the cultural environment of malnutrition,
~ and the extent to which children are temporarily or permanently handi:

capped in learning hecause of malnutrition. This booklet also describes
hunger and its effects on child development.

What- s Malnutrition?

 Mahhutrition is a state in which 2 prolonged lack of one or more -

:Imtl'lEHtS retards physical development or causes specific linical con-
 ditions to appear as fer EfElITlPIE anemia, gmter and rickets.




Severe malnutrition gﬁnﬁraly i characterized by clinical mani
festations often resulting in hospitalization. There are two basic types
of severe malnutrition: kwashiorkor, in which there is protein deficiency.
and marasmus, where there is an overall deficit of food, especially
calories. Infantile marasmus is caused most frequently by Early cessar
tion of breast feeding, overdilution of bottle-fed formula, or gastro.
intestinal infection early in life. Marastmus is accompanied by wasting
away of tissues and extreme growth retardation, Kwashiorkor generally
occurs at or after weaning, when milk which is high in proteln is
replaced by a starchy staple food providing insufficient protein. A
chlld with kwashiorkor is usually stunted in growth, has edema (actumo-
{)altzmdi of water), skin sores, and discoloration of dark hair to rad or

on

While only one to two percent of the world’s children have severe
malnutrition, up to half may suffer from moderate malnutrition or
chronic undernutrition (the terms moderate malnutrition and chronic
malnutrition are used interchangeably in this booklet, )

How are undernourished children identified? Biochemical and

clinical signs of malnutrition are often wsed, but they are not very

 precise except in cases of extremely madequate diets. Chronic or long-
term undernutrition generally results in stunting of growth and the
degree of malnutrition is often proportional to the degree that the child
is subnormal in height or weight, Therefore, anthmpametrlc medsures

o - (height, weight, and fatness) are. the most cﬂmmnny used mdle«és:_

. of undernutrition, |
© There are two types of moderate mﬂlmltntmn One is caused by -
chmnlc fmjd restriction | mamfested by growth retardatlcn) W‘hllE;



the other yesults from vitamin or mineral deficiency and is accompanied
by clinical symptoms such as rickets or pellagra,

Malnutrition is most often associated with | poverty, Determining
its effects on a given individual is extremely difficult since many other
factors influence human growth and behavioral development, includ-
ing an individual’ innate potential, his health status, and his environment,

The Prevalence of Malnutrition

In the world
Malnutrition is mankind's most pervasive health problem. Probably
more than half of the children in developing countries are moderately
or severely undernourished, A recent United Nations report estimated
that about 400 million people, one-ninth of the world's population, are
starving or seriously malnourished,
Calorie deprivation, not necessarily protein lack, seems to be
the world's primary problem. This shortage of food quantity is so
~ serious in many mpu]atmns tlmt lt I'lﬂ%kb wtamm and mineral defici-

In the Unzta‘fd States: |
- Three extensive surveys of nutrltmnal status in the United States
have been conducted in recent years. They have reached similar con-
-t:lusmm in the Umteﬁ States, marasmus and kwashmrlcﬂr are quite rare







(dt'ap!tt‘ EIL’(]llL‘IIt asserlions Lo the contrary), but chronic under:
nutrition sl iron deficieney e smpnam;jl common.

These studies provided & wealth of mlormation eoncerning fond
habits, For instance, almogt tsventy percent of the ehildren under six
consumed Jess than the recommended duily intake of calories, Yor
low-income families this figure inereased to thlr} pereent. Children
from somo Sputhern states and poor Black and Higpano-American
children were much more Jikely to have insufficient caloric intakes,

Contrary to the vxpe;t';tims of many, adults and ehildren generally
had c*nnugh prot teln in thelr diets, T h&‘ *.tudy of [‘Jlﬁ‘gchtml children
found that less than two puﬂf'lt did not cat syfficient pmtum Protein
mnsumphmi was closely tied to total caloric consumbtion, Thus, the

| children not cating enough protein tended to be those with low calorie
i intakes. In short, the problem appeared to fnvolye the (rantity rather
than the nukritional quality of food,

Recommended daily allowances are only gross estimates of nutri-
tional needs and, in fact, ar¢ not (]E‘hlgﬂl‘d to assess an individual's
nutritional status. A more aceurate criterion of whether a child is
receiving sufficient nutrients 8 the childs growth recor,

- The nationwide surveys consistently found a larger-than-expected
percentage of children with very low henght and Weight for age
especially children from low $ociocconomic classes. Many factors, in-
cluding the mother's weight Elm:l nutritional status Quring pregnancy
as well as the child's history of infection, contribute 10 the height and
weight of a child, Nevertheless, the primary determinant is the adequacy
af the child's diet. Congoquently, the large number 0f children wnth -
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extremely low anthropometric indices suggests that chronie wnder:
nrition is 4 significant problem in this country, |

Many studics have shown that iron deficiency is widespread in the
United States. fran is preseat in only trace amounts in milk and i
most baby foods, Furthermore, iron needs are greater after any infec.
tion or blood loss. More than one-half of the children one to five years
old in the United States may have inadequate fron intakes, g deficiency
which is not restricted to lower socloeconomic classes Anemia, the
medical consequence of prolonged iron deficit, is common in this age
group also, climbing to thirty percent prevalence in some low-income
groups. Iron deficiency seems to recede i incidence at about age five
and reappear a5 2 major nutritional problem in adolescence for both
boys and girls, |

Finally, escept for iron, the national surveys found little dictary
or clinical evidence of vitamin or mineral deficiencics among the chil-
dren in this country, once again belying a commonly-held opinion,

Malwirition and infection: -
Malnutrition impairs the body's defenses against disease. Con-
sequently, infection, omnipresent in underdeveloped regions of the

world due to poor sanitary conditions, oceurs more frequently in mal-

- nourished children, Just as malnutrition increases susceptibility to
disease, certain types of infection, especially gastrointestinal ones
(including the widespread diarrheal disease of infancy), heighten
vulnerability and aggravate the severity of malnutrition,

& E :



- To the extent that the poor in the United States live under unsatis:
factory health conditions and are without access to medical care, mal-
nutrition and infection interact here also.

The ecology of malnutrition:

Malnourished children are most frequently from families that are
poor, have many children closely spaced in age, and do not participate
fully in public health programs, They are more likely to come from
one-parent households. Parents of malnourished ehlldren gererally
have low-status, unskilled jobs reflecting their lack of edycation, In
shott, malnutrition is usually found where there is poverty, tnd many
aspects of this environment, including 1 .Llnutlltmn allect learning.

The Brain, A Special Vulnerability in Infancy?

The human brain approaches its adult size, weight, and cell nitber
by age two. From about the second trimester of pregnancy to six months
of age, there is a “brain growth spurt” when bram cells rapidly multiply

~ and grow. To a lesser extent thlh period of rapld brain grnwtl‘l (on-

tinues until 18 to 24 months of age. .
| The brain growth spurt may be described as ﬂccurrmg in two
B eneral stages The ﬁrst stage, concurrest in. man WIth the seeond

!




S mq)ulses bétwen Nelro!s,

the usic funcliorn] cell of thes brain;: The second stage wtands from

tfll’llEStEfl of ;Jregna:ncy, vty mf:reasmg the nu:mbe: ai ngufﬁnsﬂ e

- the fhied trinester of prgaimey through the normal perbdd of brea,st
feechﬂg Tllrgughﬂut this slige the Suppgrtlng cills of the o
sydten {the gia) multply and branches (dendlites) o glrgadj,_i; At

 eshbished tewons gov tofom syﬂaptlc onnectons W]llc]‘l brmsni

The two 5tages, welap considerably, and rnany leunns afe stlll_ |

_' - multhlyhg even alter bith, OF mmediate interest is that he procesies
 of dadiitic gowth and Fomation of synapses which oo maitly

- daning the seconck stage tre- roshably more important . hlmn et tal
psrfcj mance than s neuoreal c«ll. number,

Su;enfﬂ yosecd on the i ﬁtagﬁ of the growth spurt aré rgglmnal-_ |

variationss i1 brain devebprend. Some. sections of the bain dwebp -

eallie tlnn, utllers, and S0 dévelﬁp qulck]y Whl ent]](ﬂ‘g ew»nlvé more -
s]mvly - |

'Thr:nugl ot ity grmvth pmr  the brin needs adEQUite llutrlent § - L

inorder - grov. Teseardh r:xndm’lgs in animals now inclicate that evere

m'fllnllt'rztlgz'l during this perloc {an prmluce hram deﬁ::nts wh;x;‘h gmnﬂt .
bé rachﬁéd I} ntinnally R R |

T nis severe yutrlloni leprvation duﬂﬂg tho st phase of
the gowth spurt leads to 1 permanent reduction i sewsopdl. EEI]EI;;_'\”A
 number, Bxtremely reatxlctgd fond intoke in the course of the geond

“ ,5tslg£‘, Pflt}r tG wa.;lnuigi Cl‘eatea 4 brain reduced in chametEr (bﬂgauséi'_f"‘-_f_-f_.
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~of stunting of cell graw th) and diminished in cell mmber A com:

- bination of prenatal and early pcatnatal malnutrition has a cumula:
- tively. greater effect than either alone. In lower snimals the braii -~
- growth spurt is a eritical period durmg whu;h malnuﬁltlan leads to
| '*':*‘"_pern’nanent behavioral f:hanges b - | T

~The unique human brain, however, may not be so Vulnerable o
throughout the growth spurt becmse (1) it is so complex and com-
paratively large that many cells or branches perform similar functions,

o . suggesting that loss of a few cells may not portend behwmral deficit:

~ (2) it may be preferent 1al]y allocated scarce nutrients, t]]ETEby sparing
- the brain-from- developmental deficiencies;-and (3) the first tstageof . .
 the:human growth spurt ocours during the second trimester of - preg=

" flncy, when the developing brain is relatively protected by the nutnﬁnt' |

~ stores and bndy processes of the mother, - | -

o Nevertheless, the available evidence shows that the hurnan l:ram L
- ;' .l}ke those of other animall, is probably more vulnerable to l’ﬁ'l]llilh‘ltl()ﬂ'_i = :
o t}lmughmlt the growth spurt than at other times. The ftal brain
~is most likely to be affected in women whose body stores of nutrients =
- are reduced due to o Ilfctlme of- undernutrition and an madequate
o diet during pregnancy. The regmn of the brain that ncels nutrients .
P "fﬁ'f"-'frmst is that which is growing most ra 'ud]y at that time, and is the_ o
o féf};f_;mgmﬂ most aﬁected when the nutrients are missing, Sinee- r:.ach region
s involved-in-certain brain and ‘hehavioral functions, “a-deficit in one
" region cau*«;ed hy mlmltrltmn mig,ht u*mlucf speuf e hr:l avmm] BREVAR
..E%V?i:'j'él‘l)ﬁDM'lllthS o | S




mitrlt OI‘II and [

i A Many studles have been dane \wth humans and ammals tc: dﬂtETEmg;_
1F severe malnutrltmn (prolﬂnged calorie orprotein deprivation leading -
to gross dlinical symptoms and rfqﬂeﬁﬂy to hospitalization) results

' in permanent learning hfmihc:ftp’ A number af important conclua.mns“ o
haw,‘ been drawn, |

- Severe Ma earmng

: Ammﬂl sudies -
Experiments with animals ace extrerne]y useful in elueldatmg the
impact o malnufrltmn Environmental variables which contribute to
malnutrition’s effect on learning can be held constant. Investigators
- can use animals with short life spans instead of having to wait years
~toevaluate the long-term c:ensequences of malmltntmn as s necessary
nman | | -
 Studies. using ammals espec:lally rats, have ShﬂWl’l almc:st w1thcsut ey
- exception that severe malnutrition in Lnfam::y or prenatally does lead =~
to permanent behavioral. abnormalities.- These- effects- include apath AR
| mcl reduced exploratory behavior and problem-solving ability,
- The most . consistently .observed consequence - of malmrition i -
| ';Vﬂl‘e’é& animals" ‘arousal levels, Mahourished animals, even after re- -+~ -
~habilitation, are more irritable -andmore nervous. Altered arousal RN
" ‘hehavior. and attention  in prevlcxusly ‘malnourished rats may com o
7 tribute to their frequently, althnugh mt umversal y, DbSBIVEd p&nfff R
”""i‘learmng perfamanaes L | e
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Severa] stuches fhave slmwn that malnaurlzhed ammals mteraet_ | __{_: i
less”ﬁwell with their mother and peers, ‘For example, monkeys raised
“onan madequate diet were descnbed as-withdrawn_and. sncxally‘w S gy
o ;i'\malad]usted | | e R

| Seaeré: ﬂmlﬂutﬂtiﬂn in htzmﬂﬂs

Ammal studies pmwde szgmﬁcant leads to hurnan behavmr Hnwu Sy

'-,ever research ﬁndmgs from . animals’ cannot be dlrectl}r extrapolated .
- for two reasons. Tirst, the rat t.brain gmwth spurt takes place almost

Rk " exclusively after erth when the rat is quite. vulnerable to ﬂﬂtl‘ltlﬂﬂﬂ]‘.;i-

- insult, whereas human brains undergo much of their develﬂpment e

the comparative security of the womb. Furthermore, nutritional de

“'_ﬂ ;' - privation cﬂrrﬁspﬂndmg to furty percent reductlan mn WEIght gam is :
. necessary. beforé permanent ‘neurological deficts can be “induced in - -

_ .the rat. Camparable curtailment of grnwth in-man is rarely seen except
- in cases of severe malnutrition such as marasmus or Iwashiorkor or in-
thase Jow birth weight babies who do not grow. adequately after birth, -
e Ine spite of these qualifications, “severe malnitrition in mfancy

«@Pﬂf&ﬂt]y does ﬂgmﬁcantly alter - human behavmr The hnpact o

. buman behavior is directly rélated to the severity of milnutrition andfi..;i_ o
_its duration durmg the brain grc:wth spurt period. One 1nvesbgator has

,jf_‘suggeste_\_that any. malnutrition severe enough to require hospitaliza-

tion due to growth failure before two years of age will have irreversible - . |
adverse result . Another: has pﬂstulaIeT_-j; similar effects from any bﬁut_f of
éextreme"ma.lnumm;;' ]astmgf‘ lcmger than’fcxur m@nths durmg -’early life,




- . Specific: behavioral effects of ‘malnutrition: "Early research onmal- 7
*nutrition and behavior tended to use general indices: of intelligence,; such: -
_- as_ the intelligence quotient . (1.Q), when measuring: behavior - after
* - infancy: In ‘most of these studies, environmental* variables were not =

taken into account in comparing previously malnourished children to :

--others.: Not-surprisingly;- therefore, these studies asserted -that malnutri=~ =

“tion had ‘a potent effect on all aspects of intelligence. o P

- More recently, research in the field has become more accurate ‘and
discerning.. Environmental variables that contribute “to behavior and:
intelligence have been more correctly measured and accounted for, so
that malnutrition’s effects alone could be better approximated.” Also,
intelligence measures have been refined so that behavioral alterations
could be delineated. What has emerged, as animal studies suggested, is - -

a picture of severe malnutrition exerting specific effects on later behavior,
~ First, there is a 'permanent effect on motivation, " attention_ span,
“and arousal. -Children who were severely malnourished early in life o
~seem_ to have ‘short attention spans and- consistently ‘perform. poorly ~~ -~ -

on tests. of .concentration-ability On-the' other ‘hand; long:term ‘memory

‘does not appear to be impaifed by malnutrition. . . ... 00
Also,- severely malnourished “babies tend .to develop into children
with motor insufficiencies. Many showabnormal: difficulties manipulat- -~

ing objects, owing to.a lack of fine motor control.. -

. Finally, children malnourished during infancy probably have some’ -
“as yet undefined retardation’ in sensory’ integration. For example, such .
-a~child- learning-to reéad: may -hav diﬁﬁr:_ﬁltiés*:‘cﬁnnécti‘;mgf the visual® '~
- image of a'word with the sound of a word. Obviously, learning would

ERIC
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o "'be ccmmderably retarded b} unpazred sensury mteg'ratmn but thE typfs
T c;f mtegratmn that maybe affected-are not yet fully delmeated e
- As might be expected; these previously-deprived children seem e
L *'_'dD poorly in school. They tend to be marked as pmb]em chlldre:n by i
R '_thear teachers and uz,lﬂlly get lower grades -

-~ o sum, very Severe malnutrition in infancy, if of ]cmg duratmn

'H:."fﬁ'and followed by childhood undernutrition, produces irreversible effects - |
o behavior whlch in turn, impair a Clu]ds ability to learn.

Chromc Lndernutrlhon and Learmrlg

Mﬁderate or f:hrmm: undgrnutntlan is more prevalent in the Wtjrld
than severe malnutrition, and occurs even inthe United States, as
 evidenced by ; poor physmal growth and anemia. In spite of this, there
e fewer reported studies on undernutrition, and the ﬁndmgs aremore. -
-~confusing, First, the effects, if any, are. pmbably ess.serious-ancl-there- —..o.2 2.7 -
. fore harder to measure, Second and “equally. 1mptzrtant ‘moderate or S
= chronic malnutrition must be viewed in the context of the ma]naunshed
- childssocial and familial environment, many parts of which also shape
. behaviora] develczpment Thus, studies have been dlfﬁcult tn dESIgn
and execute and even. harder to interpret, e
DEsplte ‘these problems, a number of studies in- MEZﬂCﬁ Incha
o '_“"Afnm and:the Caribbean have shown that chronically undernmunshed )

chlldren tf‘l’ld to iag bEhIﬂd thEn' well naunshed t:cmnterparta in be







havioral deve]apm&nt ThLa rétardatuzn pmbab]y ]asts at least; until -
" adolescence. The primary deficits appear to involve motar-in legritive
'"-f:ffperfﬂnnance reading abllity, concentration, and motivation.- Even -
_f_.;w1thm the same Eam;ly, those chﬂdren who were more pamly nguﬂshed R
did less well -on hehavioral tests and in schml than dld thenr better""“
 nourished brothers and sisters. - SRy
 Nevertheless, not all of the behavioral eﬂects can b& atnbuted\ e
to malnutntlcm Saeujeconc)mlr;- factors contribute zmpcrrtaﬂtly toper- . -
| _farmance as seen when physically Eﬂmparable chlldren fmin dllferent' L
f“snmal strata were mrnparﬁd | o .
' The best way lo de fermine an mdwnduals nui:rltmnal stat’us 15'

thls lﬂngitudma] appraac] Gerierally, one grﬂup gf Pgrtmpaﬂts s
| nutrltlcmally supplemented while another group from the same environ-
ment is not. All participants in these projects receive prewcaus]y u.navaxl i

- ;ab]e comprehens lve rnedmi] eare o

R The largest and most ffhorﬂugh of these studies is presently bemg«-. o
~ conducted in rurgl Guatemala, The infants, both supplemented and.
L .__"un:supp emented, are “being ollgwed thrcmghﬂut childhood, tested and- :
- measured frequently on mutritional, physical growth, and intellectual -
-~ parameters, Sociogecnormic variables and famlly mteractlans ate. bemg
o recorded as well . R
o« Nutritional Supplementatmn has 1ncreassd bll’t}] weight WhICh
o ,tends o be low in these populations. The supplemented children bave -
o grown better By the age of three years there are sigoificant dlﬁerenﬂes N




‘i behwviol tst scores berwen the supplmented nd unsppl-
~mented” children. The: improvements involve motor-and manipulative

kil ather than coitive abilty per .

. Otherintervention studies have shown_that..nutritional supple- = -
~ mentation starting in pregaancy and continuing into early childhood
~ dreates more physically active children who demand much more of
 their parents’ time and attention, Conversely, undernourished children =
e less active and do not participate fully in the surounding environ-
~ ment. The behavioral development..of-these latter children is below
~ normal. S |

 Iron Deficiency and Learning
- ron deficiency, the most prevalent nutritional problem in the

. United States, is defined as the depletion of iton stores in the body,
It can be measured in various ways. Usually a significant and prolonged
 deficit in iron intake will cause anemia which is defined as the condi-
tion in which either the hemoglobin concentration. or the volume of

- packed red blood cells (hematocrit) i lower than normal. Many people
- are iron deficient without manifesting iron-deficiency anemia, Since o
- .anemia constitutes the most frequent evidence of iron deficit most of . -
-~ the published studies have used this as the primary variable, SR
- Like other forms of mahutrition, the more severe the anemia, the
o greater it effect on behavior. Only very severe anemia appears to have

rrrrr



B\ m&-asurﬂbelmpact on '1dult EEP Drm;me:e led anemlﬁ an the ﬂtherv L
 hand; “significantly influenoes bﬁh’tvmr in young - chlldren Thisis S
- probably due to the combined impact of anemia and vapid growth, -~ .
~ However, no data as vet suggest that permanent newrolopjcal domage
| -zesults from anemia cither during pregnancy or early chikdhood.
Childhood anemia dm—,s ot seem to have any difect offcts on”':'_'-__ff." o
o mte]hgencf; a5 measured by IQ tests. Rather, qelﬂﬂted behaviors
~ appear to be affected. Attent weness and persistence ate decreased in
- anemic children, while iritability is increased. Chronic Undernutrition __
“in conjunction w1th anemia probably has a more delet*‘fﬁuus effect on
'-_h::shavzm tha anemia alone, - -
- Unlike severe malnutrit ion, 2 hist tory 0 fancmlq mtht}]; in g;gbtfltl@n__':;__
‘m r:arl? infancy, does not impalr current PEI‘fDrmgﬂCE The preqenc:e-
“ of fron dﬂﬁmt at the time of testing is the significant variahle.
o The impact of iron deficiency on-hehavior probably is ot related_
o to the anemia which so often 126@111pﬂﬂ185 it. Tron Supplementation

~will quicKly relieve adverse hehavioral consequences. The phyé;glnglgg]_ ey
:f's_'_:__;b’lSI*a hi}hlnd he Effﬂcts nf irom del)]etacm are, at tus Pﬁ'lnt un]{ngwﬂ_"
+ although some have specula ed that enzymes which YeQuire 1mr1 fc:tr S
- activity ate sensitive fo fron levels in the body. | A
~ Whatever the physiological explanation, if & child withdraws fl fjmm
_*'f'-;--_h!a environment as 4 tesult of iron defieiency, he fadls to learn. By ~ - 0
- misging one step i the learning process: he-is ess equipp Ld to ]e:—:trfztf-=--;!;='-_?--;*-'g_
~ the next. Plﬂhng:,;c] iron deF clﬁﬂcv like chronic under Myition, could
'”_'ffu-re parably fmpair inte dcvelgpmcnt evell _i‘if neum]ngcﬂ
st Ctu‘rﬁj | "&m;‘d E‘%%{‘Tlflai]y Iﬂtact o
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- Hogrand g

y U ta one- fourth Gf Amenc;m sahcml t‘:luldren arrive at .'aE] cml,f‘»f__’?{t-'j-f‘._‘ :
-[:{.},ﬂf—'??-f_fwn:huut eating breakfast; many others do-not ]m'e lunch. theu sut:h;:’-?afr
= children are hungry. - T
 Hunger and 111alnutr1tlan are not identical, Wheteas malﬂuin. oo
- ccmﬂsts of specific phySlDIDglCﬂl symptoms caused by prcrlanged hek . 0
~ of food, hungm isa physmlc:glcal and psychological state psalting
. when immediate food needs are not met: Hunger can be reliered
 quickly by food, but recovery fmrn malmltntlﬁn I'Equll'Eh extended
| ‘rehal:ulltatmn |
~ Hunger is near]y lﬂipﬂ&-.‘;lblé to quantlfy Ccmsequen ly, desplie he
| iﬂ._..-:numeraus studies hased on school breakfast, snack, or lunch programs.
(foad mterventmn to relieve lmnger) msmy of the quéstions about
~ hunger’s, effects on behavior and growth remain vnansvered. The
- varying results of school food programs in terms of improved growth -
Cooamd nutritional status uudaubtedly reflect the varying degree of under-
*°nutrition among the children in the programs. Attempts to mesiee
. hehavioral changes resulting. from’ school Teeding progeams huve been -~
- poorly controlled, and many children in the studies wete both oder-
‘nnurlahed and hungry, futher Dbscurmg resenrch results,
Nevertheless the consensus of the studies is that hungf;‘r afecti
behavmr Tt increases a child’s nervousness 1mﬁhlllty, and disinterest:. .
ina learnmg mtuatmn Thus although hunger prc;bably has nmther},




‘ 1n'1b1hty to concentrate tend to isolate him, and when others IEEpDﬂd

negatively to his hehavior, his isolation is heightened, creating a vicious

circle, The child fails to learn for &.eclal and psychaloglcal rather than
hmlnglca] TEASONS,

The Cycle of Malnutn tion

Asis appment from the IJI’EVlﬂLIS SECthﬂS malnutritmn and environ-

ment are intimately intertwined. This interaction often creates a cycle

 wherein poor environment leads to malnutrition, which in turn shapes

behavior to perpetuate poverty, intellectual chsabihty, and malnutrition,

Women who have been undernourished throughout life differ from
well-nourished mothers in at least three significant ways, First, they
tend to give birth to babies who are undernourished and undﬁrwaght

~ Secondly, if they are undernourished during pregnancy, the quantity

of their breast milk and the duration of breast-feeding are reduced,

even though the quality of the milk is probably unaffected. Fmally,' |
the undernourished mother plays less with her new child since she =

s camldﬂrably less active than normal mothers.

From birth until weaning the infant receives most of his nourish-

ment and environmental stimulation from his rngther The breast-fed

child is probably fairly well-fed throughout early life because of his -
~ low nutritional needs. But, by six months of age (or even earlier if the
- mother is very malnmnshed) the. amount of maternal rmlk begms to

limit glﬂwth S
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As the infant's needs hegin to surpass the undemourished mother'
ability to fulfll them, the infant tends to become less active, conserving
his food energy. The energy needs for physical growth take precedence
-~ over energy for activity and play, -
ot surprisingly, at about six months of age, the undernourished

infant hecomes visibly distinguishable from normal infants. According
to a longitudinl study done in rural Mexico, this infant sleeps more
and. plays and explores i, cnvironment consicrably less. The less
active malnourished young child elicits less stimulation and attention
from parents, siblings, and later from his peers. The mother leaves him
in the cradle for longer periods of time. The net effect is that the
malnourished infant tends to develop into a passive, apathetic child,

Furthermore, an infant undernourished before weaning is apt to
become more malnourished. This is due to his lack of activity and
demands on the mother. In addition, his sucking behavior may be both

less effective and less frequent, Thus, this baby probably receives

~+ less milk because he is already undernourished.

At weaning the infant more fully enters the outside world, During
~ the post-weaning period, the malnourished child’s developmental deficits
- may be multiplied. The normally active infant plays more and more with

his parents and brothers and sisters at this stage. Wellnourished

| children are spoken to more frequently, praised and rewarded more
often. The undernourished infant, on the other hand, does not advance
in developmental level, probably because he is timid passive, explores




little, and demands little. This child has become accustomed to meager
~ food supplies and has assumed a conservative mode of living consistent
 with available energy. He cannot develop satisfactorily because develop-
ment requires phyalcal activity which he cannot, over the long run,

afford,

Thus, a picture has emerged of a chronically undermourished child

developmentally disadvantaged in many ways What happens when
this child interacts with peers and gous w schivoi:

By the time a child enters school, he has developed a self-concept
based on how parents and others respand to him, Up until this time,
 the malnourished child has probably had great difficulty concentrating
and was spoken to and praised infrequently. He most likely thinks of
himself as less able, a picture which will be confirmed when he tries
to concentrate on leaming tasks in school. Activity is harder for him,
and attention is often interrupted by concern for food. What results
s 2 lost, discouraged child whose future prospects in school are gloomy
at best,

 Barly malnutrition then has come full circle, helping to create a
child with learning difficulties. It is important to understand that a

~ continuum exists extending from one end where prolonged severe

malnutrition causes an infant to be verv passive throughout early life

to the other end where a transitory epidsode of hunger may induce an

. _mfant to be less active for a while. Obviously, the longer and more
~ profound the passiviy, the greater the effect on overall intellectual
L deve]upment |




Is Rehabilitation Possible?

- How much can children who were severely malourished in
infancy be rehabilitated hehaviorally? Two recent reporfs have shed
light on this question. |
- One intriguing study involved babies with cystic fibrosis, a disease
which leads to a failure of intestinal absorption, These babies were
well fed by their middle lass families, but they failed to-grow due.to
inalabsorption. They weve therefore judged to be severely malnourished.
After treatment they grew normally Follow-up tests on them showed
behavioral retardation through the first five years of life, After that
the retardation gradually disappeared presumably because the children
were raised in a favorable social environment. o
In another study Korean children known to have had severe mal-
nutrition early in life were adopted by families in the United States.
By age seven, the children were normal in intellectual performance by
American standards. Other Korean children who had never been mal
nouwrished and were also adopted by American families were similarly -
tested. They were above nomal in intelligence. These observations
suggest that-the malnourished children, even though they were not

 retarded in later life, were never able to achieve thei full intellectual =

<" What about rehabilitating the chronically undemourished child?
A study of preschool children in urban Colombia revealed that nutri-




tional supplementation alone starting at age three had almost no efect
on psychological test scores. When educational stimulation and addi-

tional food were combined, however, both malnourished and normal

children from poverty arcas improved their performances markedly on
various behavioral indices. Even so, the poor children remained below
upper class children in intellectual performance, emphasizing again
the importance of the environment,

Also, an investigation of Mexican children shnwed that up to age
seven, intellectual test scores corresponded above all to previous nutri-
ture (determined by physical growth). By age 11 to 12, however
performance was more a function of socioeconomic status and regularity
of school attendance than it was of nutritional history.

- These studies suggest that physical rehabilitation from malnutr-
~ tion is not enough. Improved health care, nutritional supplerhentation,
and enrichment of the child’s social and cognitive environment must
be combined. Comprehensive interventions will help most malnourished
children, except the most severely malnourished, to achleve close o |
‘nﬂnnal mtellectual perfarmince for theu‘ cultures.

i they had lever been malnuunshed? Are malnm.:rlshed chlldren pre-
vented from reaching their innate intellectual potential even though

__'_they may reach normal levels, as was suggested by the studies on
~ adopted Korean children? A cnmpxehensue answer_to this questmn :
o jhes n the realm ﬂf future research.




Conclusion

Prolonged severe malnutrition during gestation or early infancy
when the brain is rapidly growing can lead to permanent hehavioral
handicaps. Such severe malnutrition is quite infrequent in the United
~ The effects of moderate or chronic: malnutrition are not as clearly
understood. Man lives in a complex environment where nutrition,
health, family, and social factors interact to shape behavioral develop-
meit. Adverse hehavioral consequences of chronic undernutrition ‘seem
to lie in the areas of attentiveness, curiosity, activity, and social respon-
siveness rather than in leaming itself, |

Furthermore, the consequences of iron deficiency, the most com-
mon United States nutritional problem, are likely to be in these samé
areas. Iron deficiency probably has no permanent effects on brain
structure and function. Even so, the temporary changes in behavior
it induces interfere with learning, - .

‘The incidence of hunger among children is nearly impossible to
measure. A hungry child is listless, nervous, and disruptive. Conse- -
 quently, even though it does not permanently affect the brain, hunger
probably adversely affects leaming, o

Although all the research has not yet been completed on mal-
nutrition and learning, corrective policies should be started now, These =~ -

- must include insuring preventive health care beginning with the preg-




“nant mother and extending through childhood, assuring nutritionally
adequate fod supplies over the same period and providing suitable
social stimulation and education for children. It must also be recogrized
that nutrition. health, and family planning programs are necessarily
closely interrelated. Family and community resources must he mobilized,
~and targeted national health policies are needed.
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