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Introduction @

There is an array of nutritional and health problems
prevailing among school children in developing countries,
These include short term hunger and protein-energy
malnutrition; micronutrient deficiencies such as those of iron,
iodine. and vitamin C, and certain disabilities (visual,
auditory, physical). Those unfortunate children often face
many educational difficulties, i.e.. in eproiiment. attendanee,
repetition, high dropout rates, poor school performance. and
low general achievement. Cognition and alertness and other

psychological factors are involved in such acuvities.
Objectives :

What are the connections betwceen these two sets of
problems; nutritional and health problems on one hand and

educational outcomes on the other ?

This question, motivated the researcher to carry out the

present btudy, has been 1alscd at the " l irst International

"”-.mcetmg of the UNE‘%LO pI‘OJQCt to unprove anary School_l o

'alrmon and Hcalth Inlervention held; R



In this study: Hemog globin concentration in red blood cells
dietary intakes of iron. and vitamin C (Ascorbic acid) were
assessed m a large sample of school children, in order to
Investigate their effects as descriptive independent variables
on alertness and school achtevement {dependent variables) in

those children.
Review of litterature :

Previous research have shown that Hemeoglobin and
Hematocrit measurements are by far the most commonly
performed clinical tests for the purpose of detecting anemia

(Yip, 1989). There are many causes for ancmia: however it is

well accepted that iron deficiency is the most common cause,

And although ancmia is frequently defined in terms of

hemoglobin concentration, low hemoglobin should not be the
sole criterion for the diagnosis of iron deficiency anemia
(Johnson and Futret}, 1974,

Iron is found i in ail cells and body tissues. It is. -crucial to;

| 'many blOCh{:‘mlC&l reacuons in the body Most of the bod L
-"1ron is found in hemoglobm Ihe ’113]?)1 omnalely 72% 01" the_

e 'jbody 8 zron 1s n01 mdlly mwrpm




fo the lungs. In addition fo its rote in oXygen transport, iron is
2 structural component of or a cofactor with @ number of
enizymes essential in oxidative metabolism: DNA synthesis.
and neurotransmitter synthesis and degradation (Kanarek and
Marks-Kaufman, 1991; Spurr, 1989). The absorption of iron
from food is, however, influenced by a variety of factors, and
thus the iron content of a food does not always provide a true
picture of this mineral availability. Ascorbic Acid (vitamin ()
forms a soluble complex with iron that results in the
enhancement absorption of this mineral (Zajka-Narins et al..
1978). Iron and ascorbic acid intake were correlated
significantly ( r = 0.28, P < 0.01) ina study investigating
anemia prevalence among black preschool children in the

United States of America {Johnson and Futrell. 1974).

Analysis of the brain by region demonstrates that the basal
ganglia and some associated structures. constituting the

extrapyra—midal motor system, are particularly rich in iron.

hon contammg enzymes; twosme hydroxylase is found n =~ -

:'._"largest amount in those parls of the brain where: dopamine.. - R

:_(tyrosme is the prccursor for dopamme) is-a prlnmpal;;;__..j_-__”.._




capacity of the individuals by saying " There is no question
that the reduced oxygen carrying capacity of arterial biood
which ocecurs in acute or chronic anemia results in the
physical work capacitv of individuals. with chvious

implications for productivity in heavy physical work ",

Iron role in brain function and dysfunction were not
considered unti] relatively recently. this is rather surprising
since iron is an essential participant in many metabolic
processes including DNA. RNA. and profein synthesis, A
deficiency of iron metabolism would therefore be cxpected to
alter some or all of thesc processes. In addition (o that there
arc behavioral consequences of iron deficicncy which
frequently include irritability, shortened attention span. pica,
hypoactivity, altered sleep pattern, and decreased 1Q. and
other clinical symptoms (Kanarek and Marks-Kaufman, [991:
Youdim, 1989).

Researchers found that chlldmn with 1r0n defiuulcv

"memla had more 1Hnesses and more behavml al problems than

“ﬂ'jf:those ina control group (lohnson and Putreil 1974) T

- {_.study on 450_ black Chlldfﬂl’l in a Head Start proordm in Ne\‘,_-_._._




moral judgement. syntactic complexity. object sorting. and

short-term memory (Sulzer and Hansche. 19700,

In a recent research, relationships between brain function
and iron nutriture have been siudied in infants. children. and
young adults. Palti and colleagues {Cited in, Sandstead, 1989}
measured indices of brain function at 24, 36, and 60 months
of age in children who attended the Preventive Maternal and-

Child Health Service of western Jerusalem, and who had had
hemoglobin measured at nine months of age. Twenty percent
of the children displayed hemoglobin levels beiween 10.9 and
10.09/dL, while 9.5 % had lower levels, Height was
significantly ( P < 0.04) associated with hemoglobin levels In
males, and marginally so in females ( P = 0.10 ). As for the
cffect of lower hemoglobin on cognitive, a seven point LQ.
difference, in five year old children who had lower
hemoglobin levels (8.09/dL) as compar ed to the other children
of hthCl‘ lcvel hemoclobm (12.09/dL) was pxcdlcted when

bll‘Ih wei ght sex, and mothers education were wnstant Other o

“ rescarchers iound thdt 1ron def;cuant chlldren were lu;s :

o "attentwe (Sandstead 1989)



A study was done in Egypt (Poilitt et al., [984)
investigated the effect of iron depleted and iron repieted,
children. Tron deficient and iron sufficient children were
classified on the basis of several criteria among which was the
hemoglobin levels. subjccts treated with iron ( repleted groups)
scored higherthan subjects given placebo. on a test for
Matching Familiar Figures.

Subjects

205 school children from a village called Auries. Giza
Governorate, and 200 school children from the New Valicy
governorate were randomly recruited to take part in this
study™*.

The researchers visited The New Valley. stayed there for
two weeks, and went into Atries three months later. after the
chemical assays of blood samples of the New Valley children
were done with. Tn Atries, she stayed one week.

Mate__riais and Methods :

A blood sample (one drop) was takcn from edch chlld 5.

thumb usmg a slerlhzed Iancet

After_:the co l_ectlon of the blood samples cdch child wab SR




After that, children were assembled in small groups.
Fifteen children at most, for the psychological testing.
Table (1) shows the details of the children samples.

Table (1) shows sex and numbers of the Atries and the

New Valley school children samples.

Boys Girls
Area Age Age t-test
1 X sd. | on WX s.ih. | value
Atries 106 [10.860 {1.440] 99 1093011442} 0.348
The New Valley| 109 {10.520 | 1.480] 91 {10.516 4901 0.00
t-test value 1.707 1.927

All children, boys and girls were enrolled. at the time of
the visit, in the fourth or the (ifth grade of the clementary
schools of both regions; the New Valley and Atries.
| Information of food intake recall for the last 24 - hr was

__ ._colle(,ted using a quesuonndire prepared for that purpose. ..

"__-___.;'_That quesnonnaire asks subjecl to ennumerate kmds and_:-:_-;._._;_' R

o -f-"_-'amounts of food helshe takes in and between meals for the

recent 24 hr_._;;'_”

heiescarchu undeltook the tas}\ _of--*-sz-.:'



2. As is previously mentioned. blood samples were taken. and
were collected in heparinized pasteur pipettes. The samples
were pipetied in Jabied Eppendorf micro reaction vessels:
these vessels were placed in thermos flask on ice until it
was transported to the laboratory. Determination of
hemoglobin was done by the cvanomethemoglobin method*

(Intern. Commit. For standard Hemat.. 1963).

3. Two tests measure mental alerlness. or atieniion and
concentration were used in this study kraeplin's fetter
canellation, and an arithmetic problems test. These two
tests were used in previous research and. are deseribed
clsewhere (Tawfik and Abosheasha . 1994).

Children were brought in small groups mnto a classroom at

one school, that was done in the New Valley and in Atries

school. They were instructed on the way of responding to the

letter cancellation and the arithmetic problems test, told

frequenlly that speed of performance. was a primary. . .

: .:reqmrement these two tests Were mdrked for performancef_:_. N S
"""Speed and acauracy A score on ea(.h test was asslcrned to each

amed in previons

":chlld Bcormg procedurcs were_also expl




Resuits :

Table {2) shows the means and the standard deviations of all

the six variables: hemoglobin, fron, vitamin (. cancellation,

Arithmetic probiems, and scholastic achievement scores. for

boys and girls of both Atries and New valley.

Table {2) shows the means and standard deviations of

hemoglobin levels, Iron, and vitamin (intakes by

region and sex of subjects).

Area N [Hemoglobin| Iron [Vitamin C] Letter |Arithm Scholastic
g/i00 mL. jmg/day | mg/day | canc. Ach.
| Atries, Boys [106] 1032 {2672 | 2693 | 3.64 | 047 | 17002
| | (1.46) 1(11.12) | (20.42) | (3.30) |(0.25)} (35.28)
Atries. Girls 190 1 1057 [ 1892 | 1661 | 3.13 } 0321 16743
(1.59)  110.68) | (16.22) |(2.89)](0.29)] (36.11)
(= 172 1502 30807 1174 (3978 0.519
New Valley, [109} 1257 | 2331 2895 | 3.16 | 045 | 19282
Boys 2.15) 1 (9.13) | @7.08) | (2.33) }(032)] 32.78)
New Valley, |91 1247 11997 5114’ ] 34910794 193.03f -
Gids |l @ss) |a6359] (4042) | 2.66) [(0.32)] (2538) |




Table (3) correlation between the six variables of the

study, by region.

Variable Hemog. | fron | Vit. C | Canc. | Arith, Ach.
Hemoglobin ~
[ron 079
O11
Vitamin C 8G JT0%
009 J95F*
Canccllation 073 027 1-.068
180 AT8% 5127
Arnthmeltic OB30%F 1105 | .236% 1 100
122 006 | .144 Jd60*
Scholastic Ach,| .225%* 056 [.163*% | 105 030
S310%* | 017 1 .194%% | 505%* 235k

Atries correlations are up. New valley correlations

¥ rsignificant at .05 level.

*¥ 1 significant .01 level
(Ferguson and Takane, 1989).

| _Becausc nutritionjsts consider

':_._z.""_hemoglobm mto two glOUpS SUbJGC_IS

} one-tailed test

are down.

a pe;son with. hcmoolobm_;--_-._-.:__:__--:--_-;;f:
i_._..:..__-.level below 9 Og/ 100 ml to. be '111emic lt was thouaht 01

_._Cla551fymo The subjects males and Iema es wnth xespcct to

hose hunool 'bm.:__' .




(RDA. 1989). %2 between the dichotomized variables:

hemoglobin, fron, and vitamin C on one-hand, and lettcr can-

cellation., Arithmetic test, and scholastic Achievement results.

on the other, were calculated. Table (4) shows the results of

Xzs.




Table (4) X2 . op dependence between the independent

and dependent measures, for Boys and Girls,

Depeandent | canceliation test = Arithmetic scholasiic Ach.
Var, X =32 X = 0.52 X = 1810

fndependent <3321 2332 § <0.52 ] 20.52 < 18101 = 181.0
Hemoglobin : |
Boys < 9.0 16 4 g . 2 i 9
Boys = 12.0 24 2 13 33 9 1 39

X2 4.080* 20,064+ 3930
Girls < 9.0 3 5 12 9 1
Girls > 120 25 22 15 , 32 9 38

X2 0.049 12.666%+ 0,805+
Iron : _f
Boys < 12.0 10 2 4 J 13 7 6
Boys = 12.0 68 32 13 ( 32 45 35
X2 0.577 0011 0.362
Girls < 12.0 9 6 10 3 5 9
Girls = 12.0 45 29 34 29 3
1. X2 0.053 0.802 0.637
| VltammC I I S R _ N e
| Boys<470 | s | O 4|2 | a5 a8 ]

h
i
e




Discussion of the Resulis :

1 Tabie (1) shows that there are no significant age differences
between boys and girls of the two region-samples.

2. A significant difference in iron intake. was found between
boys and girls of the Atries region only, table (2). tThere
were significant difference in vitamin C mitake between
boys and girls both in Atries and the Nesw valley regions.
However, the differences are not in the same direction.
Boys are higher than girls in iron intake in Atries. and Girls
had higher intake than boys in the New valley region.

3. As for the three dependent variables: letter cancellation,
Arithmetic test, both measure attention, and scholastic
achievement; only the arithmetic test has detected
significant differences between the boys and the girls in

both region-samples; however in opposite directions.

It is appropriate to attribute differences between the two
sexes on Arithmelic test (Atention) (0 the differences betweern .

__-them in 1r0n and vitamin C 111take Howe»f.r this explfmatmn.'-_

'mlght provc cozrect only m the case 01‘ A‘mes two: gioups_3;- C e

(boy‘ and glrls) qmce_ the dlﬂcrences__between the Lwose‘(es';“;:*3"-_""1'_ e




(P < 0.00). On the dependent variable. attention - as
measured by the arithmetic test, the difference berween bo
and girls is significant, girls are higher.

vifference between them on this dependent variable then must
be due to difference in vitamin C intake. However, the
differences in iron and vitamin C intake and on attention {the
Arithmetic problems test) are in the interest of the boys of the
Atries samiples and the differcnces in vitamin C and attenlion

are in the interest of the girls of the New Valley samples,

The conclusion deduced from the previous results is that
Iron, and vitamin C intakes had positive cffects on attention
only in boys of Atries. And, if_italnin C intake had positive
effects on attention only in girls of the New valley.

Table (3); however, shows si gnificant correlations between
hemoglobin, iron, and vitamin C intakes, on one hand as

independent variables, and cancelation test. Arithmetic test,

and scholastxc achlevement scores. This is true for Atries boy%-:. S

"_.'_'and girls (as 011e oroup) and the New valley hoys 'md onls ( as L




High correlations between hemoglohin and the Lvo tests of
attention and scholastic achievement, in the two region
samples were obtained (table 3). and for ail hovs and all girls
alike (table 4). Tron correlated significantly only once with a
test for attention (cancetlation), in the New Valtey group
{table 3). Table (4) showed no dependence between iron
intake and neither of the attention measures, nor the scholastic
achievemeiil scores.

Highly significant correlations belween; vitamin C and ong
attention measure (arithmetic), and the scholastic scores were
found (table 3). Table () shows dependence betwecn vitamin
(" intake and both attention (arithmetic) and the achievement

scores. That dependence was significant only for girls.
(eneral conclnsion ¢

Strong relationships were found bebween (wo of the three
=

independent variables (hemoglobin and vitamin C intake)

'i."_thh the dependent variables of this study; namely attentlon e

':':'::,_‘;ancl the comp031te qcore of lhe schohsm achlevcment

| -:"_3'15__;Th1s is. true for two samples from thc two diffelem_.;_-*-_'__-'._f.__':.'--.”-




previous research has taken interest in verifvin ¢ such relation.
vitamin C intake has correlated with ivon intake. r = 0,370
and .195, P> 0.01, and P < 0.03, one-tail test. respectivelv in
agreement with previous research (Johnson and Futrell. 1974,
It seems like iron intake is different from the amounts of iron

absorbed in the body, and incorporated intc hemoglobin.

This is true in view of the zero correfations obtained

between fron intake and hemoglobin levels in the individuals.

Replications of such study are required, and observed

tngested amounts of iron and vitamin C. rather than thal

recalled, is preferable in future research.
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A Stady  for the Eitect of Blood Htmogﬁ@ bin Level

Anrd Some Related Nuatrients op Scholastic Achicvement

and Attention in Element tary School C hildreon
By

Y

Eatla M, Tawfik, Ph.D.
College of Home Economies
Bept. of Nuotrition and Food Scignee
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Abstract

i large sample of: 205 school-children : 106 boy, and 99 girls from a

village ad_fo}'ning (1iza G{wernomtc; and 200 schon]- children: 100 hovs and

91 girls taken from different locations in the New \falley Governorate.

Average age of the sample is 10.7] years old, and a siandarg deviation of

1.463 years.

[ this study, biood hemoglobin was measured for the subjects. the 24-hy

recall method wag used in f‘s‘u'malmcs the ¢ Baniiries of i tron and vitamip .

contained in the food ingested dmmo the Jast 24 hours, Thirdly : twe !

measures for attention " Cancellation, and arithmetije " W cre admmlsteitd m _

addmon the schoo lastic ach;evcmont scores tdkcn flom the ch;]d 5 ﬁle df

S school Was also obtamed

R _Results have shown IHOth swmﬁcant con elanon r,oc

Ff u enis between
moglobin levels and the- Lns..perfoun o' te

levement.






