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" or the conditions
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Aﬁstnact..‘@hg c%aésroom,behaviqrs of 129 Barbadian chil

(77 boys and 52 girls) aged 5-11y

g

@fen
éa;s, wh& éuﬁferéa fro@,mg@-‘:
arate—seyere‘Rrot;in—eqeré§ Malnutrition“in,éhe firsc year of *

life wefg,compared with thésé obsefve& in childgen ;}xh_no'ﬁistory'

» -

The data were gathered from questionnaices adw

™.
of malnutrition.
[ B < - .

f

“teachers who were unaware-of the child's previcus

°"

red

x ¥

¥ -

nutyitional h%§tory. _Tﬁe resu1t$ demonstrated that the pEev;ously
malﬁdhrished children had attention deficits, reduced social skills,
l‘ . . . \ .

cormpared

poo¥er phySical appearénce and emotidngl insfébil}ty when

i . ) < : .

to the matched comparison children. These behavioral deficits
) B Pl ‘ o 2 A

- - R I
associated with prior malnutrition were independeng{of IQ" and were

H * .

: ) o . - L I
experienced to a greater extent by boys. SocCiceconomic conditions

at-the time of the study contributed little to tﬂe‘behaviorai

- s

%

deficits of®tHe previously malnourished children, as compareq

with the large contribution of the history of early malnutrition
¥ . - A

producing fit. ’

|
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. INTRODUCTION
” (,r o e

’

>

. Y . - .. - .. ) . . 19
ThlS*iS the second paper vf-a, series dealing with the.long-
term consequences of early malnutrition on mental development' and

tunction in Barbadian school—children.- A number of‘published

- =

' ?
studles in developing eountries (Hertzxg et a1 1972,.WcKay et a},

11978; Slngh et al, 19777 Freeman et al, 1?77, Ashem and Janea,

; »

1978, Grantham-McGregor.et al, 1979) prov;de a partlal picture

+ = . =

= of the consequences to the developing child, malnly restrtcte t

t «

1

o .. 4 -
the drea of cognitive function. The balance of thlS GVdenCD o

dg&onstrates impairment of- 1ntellectual capacity, but~Lh1s outcoﬂe
is confounded by poverty and envxronmental deprlvat;on. Howeqér,‘

Y
£

we report ? the first paper of this.series that early malnutri-
¥ [} N
; ¢ K ’ « . . ) LY
tion can result in reduced IQ independent of socioeconomic- factors,
- L. Al -

This measure of mental funcelon is, neverthcles 3 1nadequate 0

3

erress the tull range of factors impairlng a phild's ab;llty to

at o ~

_ benefit from the*eduoatlonal process. ‘ ) r T
o= | ¢t Y LT
! .‘

in order to examine more completely the various’ components of

, adaptive function followlng a'history.of moderate to sevore pro-+.

.
. . s v C ; .

s

teln-energy malnutrltlon (marasmqs), We‘applled to our Barbadtan

children a protocol similar to that used bg Rlchardson et al {197?)

-
;"ﬁ‘

_‘A, : 4 &

to study claserOm behaviors in- malnourlshed Jamaican boys. '[n:

=
v | I N .,
- - =

‘Lthe current study, we examined the ciassroom behaV1or of

-




: : .. e b
% -
- - ’ . -
. . -~ .
5 .
\ -
- i L 3 * . Ananll i‘
z = *» = v !L':
14 = ’% ’
et e .- . 7 . 4 ) - e N i
. .. § N . . . N i
.7 v 'I - b . - R
o, . ..school *boys and girls, aged S:il y€ars, who have been exposed to .

* . -

Y‘ ‘\_; * - = A_,’! - ) _ - . . B
ed controls who had not experienced malnutrition and dnalyzed these

¥

H

i
1

data in relation to socioecpnbm{c conditions. 1In Iater papers,

[ we report academic perfosmance and behavior at home in thedr re-
R . . : )

lacionshipxtoAanEecedent @alnutfition and to cé;remt socioeconomic

s 7

=% < -

and ecological conditions.

e . . - .
severe mar¥asmus “in .the¢ first year of life in comparison with match~

#*

) . . ) . -
B . . -
! ‘ METHODS
\ L ‘ '
. © 7 site of Spudy . . -
‘ ‘ . Barbidos was selected as the site forgchis study because the
;; e ! country has aa&atiqnal Nutrition Centre that ha;'been foilowiﬁg
| children wi;h‘maigétriéion as odtpagieﬁts'during their subseqd;at’de-
‘ ;Qelppment for up to twél;e years (Ramsey,'l§80){ This hasrgeuerated good
A - - i ' : o
I Q' 1 documencatiogrpn a popuigtion of éﬁproximg;ely 2,10Q children
N g;posed to mainuérition.'*0veq tﬂis peri;a,ioélﬁgfourteen ch.1d-
t:.: R ,Egégégfén have’bééééiqst to followhu;, six have emigrated, iﬁdi&ating
! o . ’ ’ ’

. s ’ .
" considerable stability Pf thé population., Several other {eatures
M . Al L ) . . R -

2 H - -
of this island population were favorable to our investigatiqn. s
) * H . ’ * ’
o First, health.care delivery is good. Almost all children are
, ] . :

born in the Queen Elizabeth Hospit4dl (QEH) or allied facilit ves,
o . - | : :
. and well documented records’of obstetric care are available in -
\ = - N o i L B - :
B ; " almost all'.cases. Furthermore, children -are+followed -routincly

. . . - i . - 4 )
s - - - - - b - = - - =
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by local clinics and these recordg were made avhilable when ' .

. e . L .

N
needed. Second wlth respect to educatlon, the Barbados has the | ) T

I

— == TTw s — — - . — o

=\ .
ihlghest literacy rate in the West ‘Indies, with nearly all cklld- oL

ren attendlng schoﬁl ?hlrd, ‘the popqutxon is homogeneoue,

z
.
- v

S
b

ninety-five percent blbacks OELWest African qgigin.‘ Fourth, the

country is small and‘readil§AaccessiEle sa that no group 1s

-overlooked, . . . ‘ .o S
'/ . . = # L4
- - . (% . - -

-, - e / s — - - b »

- R » = 4
Sample Selection < Lo . e =z
- " i £ = -
« ' - . ) .
Exposed Series~(n=129) - . : ﬁ - oA s :

0f the 2,100 m%lnourlshed children followed by the Centra. ' ,: \

a . ' .

, only chifdren with grade 1I- III (WEIght fofdage according to

Gomez. Scale) PEM in the first year of 11fe were 1nclu< Yol-

= .

loning this episode, all children received routine health care ce .
and nut%itional'coﬁnseling. There were initially 141 children .

<
H

Lo
? . - ‘

¥ - . . L : :
whp met these grlteria‘qpt twelve were Qllanéteﬁ because thay, N s
: R . 4 * M ' P

wére lost:to follow up'(éeven cases) or Eheir‘peﬁents refusel

. . -
. »

to gfant perm1551on (four cases) and 1n one case, the, child 1ad ) Py e

.

@ebral palsy._ The-dlstributlon of the remaining’ 129 index

L o 1 :

childgeﬁ by age and sex is, shown in the first paper of this P )

x

A

) setles (Galler et al 1982)

; .
o In otder to\exclude qgrtain common deLermiﬂdan of ment 11

defic1eno;,'the follow;_g criteria\were applled to F th the 3§”>§M

- T M Sl - - - -

eposed and non-exposed series.f‘}

. 5u




. S L - LT |
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« - ) - s s, Ehs
. . . .6 ;
. . N B
. . . . , - - , . ‘\
3 ; t‘ d '7j,‘
i . re ‘- , . . ” : o * \ - ’ .. :
(a) birth weight equal to or greater than five pounds
T e ! . . ' 4 e .
(b) no antecedent of prenatal or perinatal complications (I :
To(e) no history of high fever, convulsions, head injury ' . :
, ' _ or.unconsciousness L s - . ‘
This information was obtainpd from reviewing obstetric T -
1 - . .o » .
records of all mothers and medical records of. all children. ’ L
4 . . ! T )
N - . ] . i . ' Y. '
Non-exposed Series (n=129) -, ’*j) . S
i ‘ . . .
. . - - . L.
**  Thesé weXe selected by matching children from the exposed . A
-, o ;t‘x_ » ¢ . + . . - . v ) ,
" series by age, gender and handedness with children who had.no . ’
. - - - o -
- . . 3 2 -\ . . L
antecedent history of malnitrition based on reviewing growth re- T
¢ - - ' N ! = : . =
N i R . .. . . - i i .
cords from birth onwards. Whenever possible, classmates were used . =
— R . - 3 o .-
according to the dbove criteria, preferably by random selection if . -
more than one classmate was available. However, thirty-seven ) -
. i : - v
i vt L0 R I
cases.of the exposed series were below the appropriate grade or’ N
i ’ o Lo . . - T
in a special class, and controls-were selected from the age-ap- . “
. ) . p . . - . . : ‘ .. :
propriate class. Children with no history of halnutrition were Lo T
i . ) - P g ". to - :l‘ N ~
referred to as, comparison cases. T : L : S
.) « . ) ; . . . X . 3R} -‘. . ,
¢ ) s v N . ' - R '
* s . S e . . .
. ’ ’ - \ = ' - .s b ' et .‘
Teacher Questionnaire C C , ' ; - . PR
. : . . - ‘ Coue .
. o ’ ¥ ’ . ) . rﬂ" * a i ' - -
: - ' T, A e
. . R L
. . c P R 1Y
As patrt of a larger comprehensive study of the effects of ; i
. i ‘e - . . . » s ¢ =
. : — - , . o i U T
malnutrition early in life, data ‘concerning the behavior of each . gy e e ]
- - - N 4 i o , '
child in school was collected using a 30 item interview schedule ' ,':“ .
- . . ! L] e o : L3 *
, - . '.";.’* o
. . ,
% ve )
2 -
!‘? . + ¥ 2 . R
R e R s S
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»

. i completed by the teacher (see Table 1) Th;sAwés modeled after ' %
= 4 \ t > . B \ * v
.. Rlchardson et al’ (1972)\ It ishould be emphaiyéed that the 'teach-

t

- er was gnaware of .the nutritional history of children in the study.

3
= .

- " ' Responses to the items on the questxonnalres were dichotomous

- {yes/fno), scaled (1=good through 6—poor) and oopen= endé%E? The’ ' 4

P [ : - * .
-, s & = . " /
o\ ié-schedule was pretested for 10 chlldren not partlclpatlng'ln the .
. P - - AN - -
-, St e, . . ) - T L
g . study, and revisions of wording and format were made as neccssary.

The data obtained from the teacher questionnaire was collect~

A

ed between January @nqliuly, 1977. The interview was distributed

+ ~ )

" by an experienced field worker who visited each teacher, and who s

- AY

s . . . : . . <t i F—
- ) . rev;eweq the questions with the teacher to ensure that the \

R teachef understood how to complete thé interview schedule suc- !
R ¢ ! .

- - cessfully. Other aspects of behavioral peqﬁormance at home and

N A N : ' . . .

at school are to be reported in subsequent papers. ==

=

'S = 3
-
.

. \ * - ! -
i . Physical and Economic Resources in the Home— - -—-- -

- . R . P
’ <

. - ‘ ; - !7\ .
pata concerning the physical and economic resources in the ~ _
X o . R . . .
‘" " homes*of children used in this study is described 'in greater de-
~ . l:', . - , '.- . . -
.. 1taﬁl in thefcompaﬁion paper, Galler et‘al,(1982). defly, a 22 item
h \ . .
- . interview was. admlnlstered tp the child's prlmary cgfetakcr bv a

’

publlc beadth nurse. Items con

f,r \ . . o e ’ ) - ) : -~ i
forced choice and open—ended qulr ons. The ‘questionnaire was ‘

g -5 . .
pretested and. modified atcording to’conditions present in

Barbados... - ] A ’ 3 - -




e . ’ o , - : . 1 : ‘9}7 =

A ., - i " v . . s
(2 RN .

Data Analysis ’
-2 ' : 's,* . \}' .

1 . . e
- 1 v . * -

Reduction of\the'data'obtafned by teacher interviews w

) ' . i . ? e .
performed Py factor gnalysis,‘us;g? a principal component
. A“ . ]

H
nalysis/'
with varimax rotatiogéﬁNie et al, 1975). Seven classroo behavipr-faét-
. ) = - . S

o wEs . $ \
rs were identifjed by using eigen value$i;reaCer'than 1100 (Table 2).

+ N
-

’ These accounted for 68% of the total variance. - Student'p t-test .

. ) o * » L o
of significance were used to identify significant fact%r

. iy 1 *

. Factor L.

. scores were generated for each of (the factors (n=258) a d a 2-way

3o

.’i #
(nutritional group x gender) andlysis of variance s(ANOVA) W

. performed on. each significant factor (Table 3). i»
2 }

*
¥ = .

+

1¢82)

) We have elsewhere described in @Qﬁail~(Ga;ler et al,

. ot |
N the analysis of the socioeconomic data. In order to determine ‘', L
| a R . J

R e m T <

’

) S1afiy P , & .
the relative contribution of the current sccioeconomic condftions

) ~ . ’ ¥ . 7 .
and thé history of marasmus to classroom behavior, stepwise

multiple regression analyses were performed (¥ie et .1, 1975),
. N o ’ — s,

.
- s
[ - - N . . . P

" - : R?SﬁLTS?

. .
7 \ = N . ) . X . 9 .
.~ » A
, + 7 A - : .
- : . . = r
. - ' , R

:, ~ i - ) !A‘: ;;} - R - “ ) t_:.:'o' . . " : - ':: ,‘ = “\
o The data used in these analyses:were gathered from .ques~- = ) .

3
. e

i

oob

tionnaires admjnistered to teachers hsking them to describesthe
) . N - N j N

. - ’ i . 1 - B

‘s * - . i . - t

;DQC;%i}mwm,g_m;f;‘ T_,W :;&_i_T_,' - N

T - ’ . o N v w0 .. .
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Madhse

hed

.. R

¢

.

behavior of‘previouélyrmalnvgrished children with & history of
. - - . * :

’ malnutrition and their matched controls,

4 1
N3 . N - -~
4 .

. A factor analysis*was performéd on the combined oata from -
both the previously malnourished %hd comparison populétions in
st s R . "
'ezger to identify groups of related;behavioré, each factor refor-
ring to such a c1u§ter of pehaviors. -Tahle 2 shows the}seven

[y

factors emerging from'the analysis of the data. As can be recog-

4

mized- in the table, the analysis produced grqupings into well-

"

recognized behavioral patterns including attention defidits (Factor
1); §ocia1'interaction (Factor 2); physﬂcal appearance (Fact r 3);

l

emotional stab111ty (Factor 4); spec1al problems (Factors:5 ind

6); and attendimce (Factor 7). Thus, these groupings.unders -orc

the usefulness of the teacher questionnaires atid the methdd of

B

; S ’
statistical analysis. The degree of association of ~ach que.ticn~ .

naire_variable within a factor is indicatdéd by the fiactiona

number (a factor loading or correlation); all behaviors with v

7low'association value (< .50) were elimingted.
_Analyéis of&variance was performed comparing factor scotes

of: the previously malnourished population w1th those of the (ow—

s

Y. parison population (Tablé :3). ANOVA performed for each factor

o
3

score showed that children with a prior history of protein-

energy malnutrition were 51gn1£icaniiy (p=0. 01) disadvantagec as

compared with their matched Comparison on four of the seven .

¥

‘factors, namely Factors.l, 2, 3 and 4, regardlees of age. Factor 1 .

A . : R

L e -

© e
. Y
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.inélﬁded
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!

A
|
{

Chlldren’with malnvtritxon i
R )

the flrst y¢ar of 11fe had more defi

pomparison chlldren without a.history of malnutrltLon (L 5.5,
1 S | e : -
< LS |

ncluded items reférriqg to the child's social int

I
Factor 2
1 1
. -

1
] ’ .
teachers and peers. Again, i

cont ;1%‘(t=4.1, p .0L).

chifld's appéarance at the jtime of the study, namely

in the classroom.

-

(t=3.1, p;‘.Oléi T

*

similarly. In

£

L]

other'groups ., I

o

’

r:

-

1

,

-
* {
o YIine

S

=}
¢ ‘tional group and gender was present for Factor 4

currence of frequent temper tantrums and crying

?1ts on this cluster tha» dxd

/
/ - A
namely .the likelihood of the child to initiate conversation vith
children with histories of malnu:zrition
s L . N

were more likely to have reduced intéractions than’ werc thei
Factor 3*included items concerningy the

s ¥
. . o, _
observations concern1ﬂg food intake, general health and sleesine
s - L ) . s ) . .
The children”with prior malnutrition had low
whifdren

scores in each of these items in comparison with control ghi drot

3

W),

. B
- n

P

action,
L4

*

z

*
i~ notahe

he teacers

wer

‘e
-

For each of the above three factors, boys and girls responde

In contrast, a significant interaction between nutri-
This factor

’

’ . ' .. :
included items referring to emotional -stability, namely the oc-
The source

of the interaction was found to be a very Yow 1nc1dence of ero=

tionaé:}nstability among the control glrls as compared w1th “all
. . .‘;

e
1§

i
H

.

-

i

#

| —




e e o

-
——
.

" and control children.

..
P
B
.-
W .
-
-
-
’

. As descrlbed under Methods, thlrtyd51x prev1ous]y mdl— .f K
' ‘-"" 5 =
nourlshed children and one comparlson chlﬁd were behlnd Lhe ex- » C

iw

pected school grade for age. To ensure that these children were

- * pac
-

s — . s !

., not biasing the anaiyéis, a secpnd analys%s identical to thw

one,_ descrlbedvabove was performed excluding these children..

| X,

‘The facfor analysis yielded identidal ‘grouping$ of bchqv;nr to

i
those obtained when the full sample was anaiyzed.\ ANOYA war “als

A = Pt

P =

-

performed for the resulting factor scores, and these data arpear

in Table 3. AS™W&s the case for the full sample, Fuctors i ', - y

-

(atgentfon disorder), 2 (social interafeion) and 3 (appeararce)”
- -

significantly distimguished between the previously malnouricshed p e
7:. . ”~ N I . o _ PO ..
In each case, ' the previously malnourished

. / * . . . -
children were identified as having moﬁ&,behavioral problemsdthan(f . -

o ~ ‘
“their matched controls.” An" appafénf'difference in this analysis, =

using the restricted sample, was the finding of sex .related effects
in three factors. This was a result of poorer performance cf-boys e £

as compared with girls; irrespective -of nutritiohal history.

'FurfhermorE3 &ifferences‘in,Factor 4,’referff§é to the presence ..
of emotional instability Were pvesenf only when the sample in-

luded chlldren who were below the ‘expected grade for age.

In ‘a companlon paper (Galler et al 1982) we repoyfea N

- £

«

a reduction in IQ among,children with prev1ous malnutrltlon,

€
. . : -

such that 50/ of this group had IQ scores less than’ 90 in

m‘lﬂ

L
i

contrast to only 17/ of the. comparison popula iQn. qSince it T

o'l fow “,

J},.,“'




behax;ors

. K ) observed in the classroom all analyses were repeated 1nc1ud1ng

[N

N L .
.- only those chlldren with. IQ d%oresiﬁﬁ*ﬂO‘or above. - This new
. . : ﬁ“ B

.o analysls ylelded Blmllﬂr rcsults to those described ‘lf{{.'

'7“ = Thus, we ¢an conclude that def1c1ts in- cL€Ssroom behaV\OL are pre-.
b Lo sent” even among children.with average or aBoY? average 1
: BN 4 -
N B These flndlngs were examined in relation to cu ent socio-
wl e o - . ‘
L. economic status of the‘chilorgﬁ in order to evaluate the degrec of

- . = - -
N x

Jllf

s et

association. While testing the relationship of these conditions

.
I

- ‘ "~ to IQ, we hoted that there ﬁ%ég differences in socioeconomic -
B . s . == %

sga&us betdeen,@gdex and gohtrol pobulationsa although these

- ©

Y . .

Fas
o - R R

. ' d1d not aceount for the IQ dlfference. . Specifically, the pro=

’ 2.

ﬂﬁviously malnourished chlldren came ﬁrom homes w1th fewer modarn

A\ e i

e SR conveniedces, With more orowded homes, aﬁd'where-father‘sgemalov-

B

‘e 5 §f§_§,‘: T % = BN - LR
SO omlc status and classroom behavio?i Table 4 d;splays the reaults

N a

SR o
. of stepwise multiple regrﬁ551on analyses of the soc1oeconom1c

%5 Hctors and.nutrltional hlstory agalnst each of the slgnlflcant

e =

iy v, w .
’ . - . e

-

] 17 s A
. . iR 5&3\:& as»f $ -
- was--no 1ndependent effects -of nutrltlonal thLorv for this cat-
o rf T egory. For each classroom behav1or factor, two sets of regres-
Lt ‘ sion equations were generateﬁE* In the first set,,the’seven

s =
- 2 N H =

o socioeconomic factors (descrlbed in the Methods schlon) were
L . *entered flrst folIbwed by nutritlonal hisﬁory Jn the second

=T e — [ ] . G

ment was inferlor. }Hith regard to the relatlonshlp'of socloecon-_

-~ c tegories of classroom behavior, e\cludlng Factod: 4 sxuce there ”

~
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. As can be seen in‘tQQ
[ - . : . ’ ' ‘s‘ R
. tables there was a highly significaht correlation betyeen nutri-'
. T . ) . oL . : Do
tional{histg;y and the three classroam behavior factors. (lhis

N .

. . . ’

: . . 2 . : e
correldtion corresponds to the R~ value when nutritioial histor+
. . - . N - - e . 4. -

is entered- first) ;z.Theé socioeconopgic factors were rrelated only
. “‘:j‘ B . * .. -

. - - 7
hd .

first.). Honger, when the socioeconomic factors were partialled
2

»

el ot . - c
out «(R” value when nutritional history is- entered second on the
» - .
.equation), nutritional history stifll accounts for a.$ignificant .
. . Ty Lo
percent of the variance i

-

n classroom behavior. These results |

L3
. » -

underline the significance of the prior history of malputrition
- - : I 8
and accompanying conditions in the early life of the child in

*
modifying later behaviors necessary for school success.

- ’ B

The insignificant contribution of durrent socioeconomic

\

conditiof’s to the defdicits in classrbom behavior is further il-

= -

)
’

lustrated in Table 5, for the Attention Deficit factor. TIn this

: .

table, mean factor scores are presented for malnourished and
. . ) i h .

control groups .according .to socioeéonomic.statué, Thus, for each
A - - N . -

- 2
&

' of the three socioeconomic factors which we describeéd ecarlier as

W ’

. * ’

‘distinguishing between malnourished gnd contrclnpopulationgt‘we
; ; i ) g o

- -

.dichotomized” the factor scores of the children into those [alling
. . - s y

T

*  above the mean or below the mean value. As maybe seen, signifi-

s

cant differenceés in the attention factor were present between .

x + LY

" malnourished and poné:plrgfoups

3

‘regardless of 'socioeconomic

!
|
N
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which made no contribbtiop to the Attention Deficit Jfactor. %imi-

. 3 K " -

—;'?
lar ‘results were observed for the three other classroom behavicr

Sy ¥ i L 2 . ) ot : -
fjfactors. :

 DISCUSSTON

The present study established moxe‘firmly than previous

i ’

H . d . ’ e A ' = - '
studies the long-term consequences of carly malnutrition on
] * . oW ,_ s s N .
classroom behavior. The reasons for this include (a) thé socio-
. . ,

*
" * .- .
[Y

economic and social ﬁomogéheity‘of the population of Barbados-i

(b) the _unique availability of complete records -of prunaLal':are
% =
and birth from a single central hospital, followed by grbwth &L
. ; ” . .
- cords and the iden&ifiéation of hotifiable mélnutrition according:

e

3

to grade of severityQ%g the pre-school yearsthrough a. Vatloaal

= . Y

‘Nutrition Centre,,(c)—the hlgh prOportlén of chlldrén“(98/) Jt-
. -
‘ tendlng school and the coopeiatlon of the school staff in evaluat:
ig; tﬂémq No otﬂer stpdy has had the aévantagg of such favorable
’ tondiliqné for following the sequelée,of early ﬁainutrltnon T
A Th,e nea.rest ‘approaqh to our data- is t;xhe sz;dy Rlchardaml 19
1980) ¢ conduétéﬁf%i Jamgiqa; Howéver,»Richqrdson's study wés C

confined. to Jamaican‘bpyslsgvérely'malnourished‘in ;heigirét.

el . . R : . §

two years 6f life in contrast to our series, m nourished in the

-
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. N'U§§ng Sta-iérical rechn; Qn which ‘classroom behaVJore
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- were’énakyiedwﬁor clus&ers.of Felated behav1ors (factors) cur < _
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WSS ¢ .
‘“ﬁésultsjPIOVlﬂ& more comprehenglve plcture of the preV1ouqlv- "

.. .m . b ¢ ve ’ w -
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R -malnourished child, .Thus, we have described the relatlgnshxp oi -
. I B » - s - N

- % . “1 - e . .

early malnuﬁr:tion_go.latae hav1oral development and the®re- .

Py

2 S 1£ifonship of/this to env1ronmental factors. ’ : * e

*t - P ] .

N

- . . <! e 1, : : .
. T s . JFirst,_ eficit ngtlaserOQTBEEEV1or wene.present in'the -

. ¥ -1 =
i -

L ) malnoorikhed group 1rrespect1ve ‘5t 1qQ, Whlch we "have reported Y

; S - : e P
. - (GalIer et al, 1982) o béing réduCed in tﬁeée“children. aSeoond,J;
< KS . l‘{\ - B ' ~
B T " our flndlngs expand to fewans the picture of thc malnourishe ad Chll%
=" T [l : T e - ' '
PR " s.drawn by RlchardSOn. 'They show. that many behav1oral def1CLts fol~

L s . . .

PR ~1Qn1ng_malnutr1tion are experleneed by bothﬁsekes. waever,

2 - - ° B A "'-x&-

= h ﬁhethef malnqyrlshed oranot had “fewer defici®s in classzogm be-' e,
- : SRR . S ‘;&“\;‘ ,

o - hav1ox than boys in’ contrast to IQ performance for whrch bota ™ -

'\ - IS ‘

w 7 5. > . B N ‘ . *

o - of mglnnbr;tion.‘ Tbiré,,of'perticular interest is the grouping o

N I . N - . - -

S0 ) . of behaiioré'in Factorgl,ang their significant relationship o S 7 S

< & .

R - an early history of malnutrltion.. Poor attention, impaired - ) L

< s - .

: memory, easy distraczability, poor sehool performance and rest— ] - {;3:

. . X \‘ - ]
. lessnessrresemble the syndromebof attenﬁion deficlt disorder.’.
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\ This constellatiod of behavioral characteristics were sLen even
- P & ¢ : -
‘ H

~ when 6h1%grén Qithin's less than 90 qere.exciuded-ffoﬁ the: an-

T N . . ;

alysES. This syndrome has frequeitly been associated witﬁlabnﬁ;mal

2
.

perinatdl events, such as eypoxia. This implies that malnutrition
v . ? . i

e ! .

. .

in the first yéar of life‘should be¢ added as a further potentiai

===

1 . i - b, * - : oAt
asgociation with -factars causing attention defitit disorder. Moye
oy . RN 4 < '

v
v

... -Pourthy by restricting the saﬁﬁIE‘io only-children in the correct

=
.

early walnutri-

- . - N - .
grade for ‘age, any evidence of a relationship between

/ . E L .
“ﬂ! . tion and emotional instability (Factor 4) was'eliminated, ; Thus,

ks 3 . AW 3 .-: - . ’ » .
. emoticnal instability emerges in this group whea the insult of |
. - ~ - H R ' .
early malnutrition-results in a delay of one or more years in" .
= i [ ' ‘ N . * [
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.

school
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Finally, as wes the case for IQ, current socioeconomic

4, .
, -

status was npt related to deficits in classroom behavior. - However,_.
. ; .

the history of marasmus early-in life, whether directly or from
d“' ’ - * <. . B . <

concommitant associated factors such as impaired bonding, hospital-

.
. °

ization, ete., accounted for all of the difference betweenégtaups

3

.
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Y

-

for factors l;(AttedEidﬁ Deficit), and 2 (Reducéd‘Social Intgf— .

-

L f
H

« ' . * ;#
ent cf "factor 3 (Physical Appearance).

-

action) and for a compon

More-study of* the éérly conditions related to the occurggace of

- * P =

maraémgs may;identify significant causal factors, as discussed in
[ - -, . -~

1

our companion,paper (Galler &t. al, 1982). “ !
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The lack of impact of current socioeconomic ftatus

dies elsewhere. This may résult from a gener-

dlly better economic standipgléfﬁthe Barbadian populatian
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" TABLE 1

IR -
. L s
:

Questlonnalre of Classroom Behavior
Administered to Teachers = B

. E 3

. =

How well does child pay attention to you in class?

How obedient is he/she? Does the child do what he issc1d?
How cooperative is he/she.W1th you?
How good a memory has he/ghe?

How easily is the child's work disturbed by distractions
such as noise, commotion in the classroom?

. . i
.Does he/she ever make” suggestions or talk to vou without being
~specifically asked for “information?

"~ - ’
Which of‘fhe*following statements best describes how he/she
gets along with other children? -

~ Other children always like him/her: and he/she is friendly
with other chmldren. -

He/she manages well rost of the time W1th ‘other children,

He/she is quiet and withdrawn and has 1ittlé or no ccntact
with other children.. . -

.

- == He/she is disliked by other childrem and gets 1nto troub}e
with them. Y

Does he/she have any, spec1al problems? & Y.

.

If yes, chéck which_ ‘of the fbllomang apply (can be more rhan
one problem area) . ,.

Conduct
Immgturity
Social Relatdions

Learning

Other (write

-~
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. Table la(contiqeeaf . - S

10. 7

2229,

Please check whichever statement here applies L? child's

-
LR
o 4 "
-
.
-
[
'

.
_ ]
& ‘s s *

T . R

' e e

l

Does /she have any behavior' or conduct problems? Please $o
con51der not only protlems that interfere with his/her .
'class work or cause trouble but also where he/she is ¥ieh- . .
drawn, shy, or hard to reach.

If yes, please descrite. . " Voo
- v , )

Doés he/she ever lose emotional control? (e.g.

attack other children?

Does helshe
Does he/she cry in class?) )
If yes, please ?escribe.

Is he/she usually fidgety and unable to-settle down in the
classroom?

¥s,

Does hejsﬁe ever wet himself/hérself at’ school?
Does he/gshe ever soil himself/herself at school? ‘ ]

Do you have any evidence that he/she cemes from a problem .

home? (e.g. dirty clothes, lack of cleanliness, conta:ts v

you Rave had with his/her famil4.)” . S
' \

If yes, pkease give your evidence. - o .o

Do you have any evidence that he/she is not getting eniugh !
to eat? -

If yes, please give your evidence.
Does he/she oftep seem sleepv—and have a hard time stasing

awake? A ) -

’

-Please fill out the following form to give us a picture .. :
of child's school performance. . : . L

Report of Term i ‘ -

Report of Term 2 » = - . t s 4-

LY

overall school work.

He/she is outstanding _

He/she is

’ He/she

Heé§he“
He/she
He/she

is
is
is

is

very good L } o
average

below average
poor . ‘ ] .

severelgibackward

L

e

T




A ]
\J L 0]
= . S L
TABLE 2 » R
_ N . ¢ 4 £, .
- e . . g
_Factor Analysis of Teacher Questjionpaire

, .

A
¥ o
< .
.

: oo FACTOR 1 |\ .+ " PACTOR 2
ﬁd-G Question * (Attention*Disorder) . (Soeial Interactiom:

(L .80 Poor Attention (6) ;75 Does hot initiate
b conversation witll
teacher

(30 .75 Poor School Per-
; . formance i )
(7) 167 Poor peer

A . .68 Poor Mer
) 68 Poor Memory - relationships

(3) : .64 Easily Distracted
€)) .62 Not Cooperative

. (29) Low Class RanW
(2) .61 Not Obedient

(8) .61 Presence of Special ~
# Problems

(14) .63 Restiessness - . . Y

v : ,
FACTOR 3 ’ FACTOR 4 -
(Physical Appearance) (Emotional Stability)

.68 Not getting enough “(12) -.94 Poor emotional
to eat ; " control

.68 Poor general health (13) -.93 Emotional@qutbursts -
.64 Sleepy.in class . .

. FACTOR 5 . FACTOR 6
(Special Problems I) {Special Problems I1)

-.83 Soils (10) -.88 Behavioral

~.81 VWets problems
o (11) -.53 $pecific

_ problems

FACTOR 7 . ' L o

(Attendance)

*y
~~
s
Ln
ot

e

ﬁ!"\lum
o,
!

.80 .Days in scthl
;‘ .
*Refers to question in interview schedule
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TABLE “3 - T
. LI
\ - . .
- =
Comparison of Classroom Behaviors Between
Index and Comparison Children (ANOVA)
n = 258 df Factor 1  Factor 2 Fﬁétor 3  Feetor 4
Main Effects 2 17.0 ¢ 9.9.° 5.1° NS
7 S
Nutrition Growp 1  31.8°  16.9:°. 9.8 B— %3 «
Gendér ‘ 1 NS -~ NS NS 3.9 @
Nutritional Group 2 NS NS NS 4.7 -
x Gender ‘ e« * :
n = 184 df Factor 1  Factor 2 Factor 3 Factor 4
i
. Main Effect 2 15.9¢  4H3% - 560 NS . {
© Nutricion Growp 1 27.2° %3 8.9k s
Gender 1 492 4.4 8 NS :\ a1 ° .
Nutritional Group 2 - NS T NS NS NS . .
™  x Gender .
pL 05 ° - )
p<L. 01 b — ,
p <. 001° ' - . * 0=
' L = ' -
’ . B o N . s 7
¥ I3 . !
. A :
= , : T A
% I . DU - :
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‘ B TABLE 4 -

. o
L4

Mﬁ;tiple Regression Analyses of Classréom Behavior

L .
1

: with Socideconomic Factors and Nutritional History
- » ‘\A‘ -
N \\\ * "\ * v
Dependent* Variables - Independéent Variableé (df)
s ' ) . - Entered First: Varianc¢e added by:
- ' Nutritional Socioeconomic .-,
. - . History (3)——Factors (7)
‘Classroom Behavior (N = 255): . ¢
% Factor:l (Attention Disorder) 12 € N \
= - Factor 2 £Socialylnteréction) .04 € . NS
Factor 3 (Physical Appearance) .05 ¢ . NS
- AN
- . ] . Entered First: Variance added by
. s \ ‘Socioeconomic Nutrit:onal
' j * 5 ' Historu_(L
_ !KJ\QV . {/ X?CLOFb‘f7? lstér>-(ll
. Cycey. 2 )2
Classroom Behavior (N = 255): ) R™ N R
.- Factor 1 (Attention Disorder) NS ) .10 b
Factor' 2 (Social Interaction) NS .02 4
- - . Factor 3 (Physical Appeafance) 6 @ .02 a)
PZbSa L = \
. b
- p™- .01
P ‘.OQ]_ ¢ : -~
g
A = o , -
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. , . TABLE 5 ° N -
4 . Y ’ ’ * '
- " - =
' The Relationship Bstween Sogiioeconomic Factors and
T : . Attention Disorder (Class Behavior Factor 1) .
) . ¢ ) . Nutritional Group .
§ . T« .
N N t
Socioeconomic ‘
Status ) . )
. -« k== ‘
~ malnourished - control " malnourished control malnourished  control
above group -42 2 +30 . =300 | +33 =34 +34
LY - &
mean : : :
=26 & | 446 : < =35 +34 -32 +33
) i
= SES ‘factors: Household Items . Housing - Father's Work
7"~ RESULTS OF ANOVAT —  ——F=value o i “F-value -+ ' F-value °
N - - - o . -
Nutriti~~al history 38.3 p-..05 34,1 pg.05=. 36.5 p< .05
buo factor 1.9 x5 4 - 0.0 NS .7 oo oxs
interaction . - 0.0 NS5 - : 0.0 NS | . 0.0 'NS
- - . z 1 h ~
af‘;A . as ' ’ 41 ¢ 1 ¢ L) "' ! 5
racLulaTateres wrio drflipiicu uy
100 for graphic presentation only- .
== A
— A .
, Z ‘21.‘
' i
” . : ’ .
P T R ! . ‘
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