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A Stady for the Effect of Blood Hemoglobin Level
And Some Related Mutrients on Schelastic Achievement
and Attention in Elementary School Childecn
By
Eadla B, Tawlik, Ph.D.

College of Home Leonomics

Depi. of Nutrition and Food Science

Menoufia University

fas]

A targe sample ofy 205 school-children 106 boy, and 99 girls from

[

viliage adioining Giza Governorate, and 200 school-children: 109 boys aud

91 girls taken from different locaiions in the New Yalley Governorate.
Average age of ihe sample is 10.71 years old, and a standard deviation of

1,403 years.

oy

int this siudy, blood hemogiobin was measured for the subjects, the 2h-hr
vecall method was used in estiniating the guantities of iron and vitamin C.
sentained in the food iagested during the last »’4 hours. Thirdly @ two

me asuies {or ttf*mmn canceliation, and :tmhnw ic " were admindstered, in

*u;%mimn tha, sclloolﬁsuc ach;evemuli‘ 3COFes takcn from ti*e (‘hild ﬁlc at

L QLHDOE ’w as ﬁlaO abia' nf:d

: ;:-'imnog[obm iwcis ;md ihe ch 1§u1cn s pe uurmances on, iéw wor fLsts o;_-'_j_-

Reauiia h.;wa, bllOWﬁ highly Slgmﬂmni car: v.,ldtmn coeff' cwnls between D



Introduction :

There is an array of nutritional and health probiems
prevailing among school childven in developing countries.
These include short term hunger and profein-energy
mainutriton: micronuivient deficicncies such a5 those of ron,
iodine, and vitamin O, and certain disabilities {visual,
auditory, physical) Those un{oriunaic children olien face

5 tomedog
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any educational difficutiles, Lo, i enroliment, allondance,

repetition, high dropout rates, poay school performance, and
fow general achievement. Cognition and alertaess 2nd oiher
psvehological factors are invoived in such activities.

Obiectives o

What are the copnections between these Two sets of
prohiems; nutritional and heaith probizms on one hand and

cducational outcomes on the other ?

This guestion, motivated the researcher to carry out the
present study, has been raised at the " First Iniernational
meeling of the UNESCO project to improve Primary School
- Performance through Natrition and HLdﬂh Intﬁ,rvenimn hsiu
ot i:he Wmncr Gren }*omaauon hf,auq uar tes m Smd 110} m,:_

| -'_Aprll 3 5 1989 (L'iiham 980} _' BRI o
) Anoihcl reason for conduchna sud; a blud} is Hu, pauu!), 11
“not the total abkence';"f Care ot d heatth



fn this study, Hemoglobin concentration in red blood cells
dictary intakes of iron, and vitamin C (Ascorbic acid) were
ssessed in a large sample of school children, in order to
ipvesticate their cffects as descriptive independent variablies
on alertness and schooi achievenent (Jependent variables) in
those children,
Heview of litterature

Previous research have shown that Hemoyplobin and

w0

Hematocril measurements are by far the most COMmmoniy

performed elinical tests for the purpese of detecting anemia
(Yip, 1989} There are many Causes for anemia; however itls

weil accepted that iren deficiency is the mOst cOmmUn cause.
And eithough anemia is frequently defined in terms of
hemoglobin concentration, low hemoglobin should not be the
sole criterion Jor the dingnosis of iron deficiency ancnui
(Johnson and Futrell, [574).

Tron is found in ail cells and body tissues, ¥t is crucial for
| maxw bloci {-:fmcdi reactions m the body, Most of ihe body fs,_
| ---non is fouﬁd in hemogio‘sm the. appmmrmtciy 13% of the

3body s 1mn is norlmll ¥, mcorp(n a’u,d mt{) hemonlobm. a very] B
oE ';j;'_s,-_l‘:%

;s inc orporn.ted 1;1*0 a vcmizty' 'oi: mhu: S




to the lungs. In addition to its role in oxygen transport, lron 18
a structural component of or a colactor with a number of
enzymes cssential in oxidative metabolisny DNA synthesis,
and nevrotransmitter syathesis and degradation {Kanarek and
Marks-Kautman, 1991 Spure, 1889 The absorption of iron
{rom food is, however, influenced by a variety of factors, and

thus the ron content of a food does not always provide a Lrue

P

prcture of this muneral availabiity. Ascorbic Acud {vitamin {0
formns a soluble complex with fron that results in the
enhancement absorpiion of this mineral {ajka-Nuarins et al,
(97%). Iron and ascorbic acid intake were correlaied
significantdy (r = G.28, P < 001} in a study invesligaling
anemia prevalence among biack preschool children in the
lnited States of America Johnson and Futeeli, 1974
Analysis of the brain by region demongtrates thal the basal
ganglia and some associated struciures, copstituting the
cxia_‘alpﬁ*_a;nidal motor. system, are particularly rich in lron.
ron csniaming cnzymes, Eyw%ine h}dmxyiaa 1s found m

) __;fhgc;si amount in those parts of mc, bram whus dﬁﬁdminﬁ :

' ’-_‘--@yrosmc 1:, 111{.: piecm&or fm‘ ciopamim:) 1% a prmupa" Sae

= ncmot! ansmmf.,r d.nJ musf ias provmcd m ddquaza amoumb_




capacity of (he individuals by saying " There 18 no question
that the reduced oxygen carrying capacity of arterial blood
wiich occurs in acute or chronic anemin resufts in the
physteal work capacity of individuals, wiih obvious
implications for productivily tn heavy pliysical work "™

iron roie in brain function and dysfunclion were not
considered uniil relatively recently. this is rather surprising
since iron is an cssential participant in many melaboiie
srocesses inciuding DNA, RNA, and protein synthesis. A
u.cé'écéa:zzcy of iren metabolism would thareiore be cxpecled (0
aiter some or all of these processes. In addiion 1o that there

&
T
i

are hehavioral consequenses of iron deficiency which
frequently include irritability, shortened atiention span, pica,

P U S T I A T T
hypoact ivity, attered sieen natlern, and decreased 10, and
J' } ] ¥ ? =

other clinical symploms (Kanarek and Marks-Kaufman. 1991
Youdim, 1989).
Rescarchers {ound that Lhaiamw with 1201‘ {idii‘mnw

anemia ha wl more itlnesses and more behavioral pr bbleS ihfm

_ihoqe ina confrol gmup (Eahnson m Eutmli 1974) ln a-_-_ o

dy on 4“3{) biaai\ ci}aidmn ina Hcad Sid;i program m Ncw. o

-_-.Or,_td,n‘; : ,samhers usw a variely of measures “of ;




moral judgement, syntactic complexily, object sorting, and

short-term memory (Sulzer and Hansche, L7105,

in a recent research, refationships between brain funclion

and iron natritere have been studiod in mdants, children, and
oung adults, Pall and colleagues (Uited i, sandstend, P98ty

mcasufed indices of hrain function at 24, 36, and 64U months

2 in chiidren who attended the Preventive Maternat and-

”

Thild Health Service of western Jerusalen:, and who had had
semoglobin measured at pine monihs of age. Twenly poreent
of the ehiidren displaved hemoglobin fovels beiween 10.9 and
10.00/dL, while 9.5 % had lower leveis, Height wag
stgnificanty ( P 0.04 ) associated with hemoglobin levels in
males, and marginally so in females { ¥ = 0.10 ). As for the
3

eifect of lower hemoglobin on cognilive, a seven point LG

difference, in five vear old children who had lower
hemoglebin levels (8.09/d1.) as compared (o the other children
ol hi ’REL} Eﬂvui hemogiobin {1? 9Ly was i)l’t‘d;ﬁiﬁd wbcn

bir th wugm xé,:-;, ami mothm 5 edm,a? on were Lonqi,,,mi Othf: _

maearchﬂrs fuund iha‘t iron- deﬁum;i n.,hii 1;—_:11 wcr@ ;th. o

B _.:__fa.tteniwa {‘::(mds ‘ad 1)89}

codn lLV ew mr mas, of iron dﬁhcggna}f ﬂufﬁ,{:i on




A study was doue in Lgypt (Pollitt et al,, 1984)
investigated the effect of iron depleted and iron repleted,
children. Iron deficient and iron sulficient children were

clussified on the basis of severzl eriteria among which was the

femoglobin levels. subjects treated with iron (repieted groups)
~ S L b ilna airiyiageto . e et e
scored higherihan subjects given placcbo, op 2 test [os

Maiching Familiar Figures.
Subiects :

205 school children from a village cailed Avies, Geza
Covernorate, and 200 school children from the New Valley
governorate werc randomly recruiled o take part in this

sludy,
The researchers visited The New Valley, stayed there {or
twe wesks, and went into Atrles three monibs tater, after the

1

chemical sssays of biood sumples of the New Valley childrer

—

were done with. In Adries, she stayed one week.
Maferials and Mothods ¢

A blood sample (one drop) was taken from each chuld's
- ﬂumb Lt:iiig a ‘%t{ifi sza-d Jancet. -
_. Aji,a.,r ihc PQ}.[LCUOQ of me bioea 'aiﬁpies éac.hl chaidwas
u}icrwewm mdmduall}’, asiedt 1o recail his/her Jast 24 he

k. O _zf: muai assa ay. {)i hemegicbm ;e’velb in biood-:

arf:as fox makmg me chﬁdre*: s ﬁles pwcnlahle 10:" hcr




After that, children were assembicd in small groups,
Fifteen children sl most, for the psychological testing.
Table (11 shows the details of the children samples.

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

New Vailey sciwol ciithdren sumiples

Boys Grirds
E Area ey gt | fetost |
EH X s, bon ). 4 3 sdb. ¢ valug 3
b Aarics 106 110,860 1) 99 110930 11442 | 0.34%
%
The New Valley] 109 [10.520 1 14801 91 {10516 11496 1 0.00
! :
; 1-lest value VT LAY i i
i | ;

Adl children, boys and
the visit, in the fourth or the filth grade of 1
schools of both regions; ihe New Valley and Alries,
I. Information of food intake recall for the last 24 - hr was
| collected using a questionnaire, prepared for that purpose.
_'lhat Queaimnna;re asks subject 1o cnnumerate Kinds and
- amounts of mnd he/she takes in and between mea als is: the |

__ru:'cnt 24— hr Th@ I‘tbﬁdi’bhe undeitook me msn (,:f_ '

r msé"srmmg ihls mimmmon mm JliaiiliidtiW‘ ammuﬂs m-..'

mrncu!m’ the two. mlmum, 11‘011 _and vilamin ¢ Ti




2. As s previcusly mentioned, bloed samples were taken, and
were collected in heparinized pasteur pipeties. The samples
were pipetted in labled Eppendor! micro reaction vesseis:
these vessels were placed in therimos flask on ice until it
was fransporied o the iaboratory. Determination ol
nemoglobin was done by the cyanomethemoglobin method®
(niern, Commit For standard Hoewmat,, 1965),

3. Two lesis measure mentel aleriness, or atteniion and

concentration were used in this study kraephin's leiter

e e
i ¥

e

canellaiion, and an anthmetic problems lest. Thes
weais were used i previous research and, ave described

g Abosheasha | 1994)
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Children were brought in small groups lnto a classroom at
one achool, thai was done in the Now Valley and in Atries
schoul, They were mnstiucted on the way of responding o the
fetter cancellation and the arithmetic nrobiems test, told
frequently that speed of performance was a primary
____sc.qmmmmi thesg Iwo tests were mwrk;mi tor perioz mance ;
o : -spegd and .,zccuracv A score on each test was amgned toeach - =
| chi i{i bcarmg procewra were al°0 u\p d;md n; nrwzons._'_ff '

;esbgzici; (1@Wfﬂx dﬂd Ab 5;1 "!slm 19%)

mnkq are due io Prﬂf Di ,_,cuh Husse i of_ ihe National Researy

mav hd p




Mesuits :

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

the six variables; hemoglobin, iron, vitainin C, cancellation,

Arithmetic problems, und scholastic achievement scores, for

boys and

Table

girls of both Adries o

‘fdf\‘

wovalley.

(2) shows the means and stapdard deviations of

hemoglobin levels, Fron, and vitasnin (ntakes by

region and sox of subjecis).

Ayen i N Hemoglebin g Dron Y itonin {Zi Leiter TAviben Scholastic
/300 mi fmgiday | omghdny | cane. ! Aciy
Airics, Boys 106 1032 12672 1 2652 | 304 § 047 | 170.02
o(1.46) (2] 2042y 1330y [{025)] (3528
ios. Girds 1991 1037 11892 1 1661 | 3.3 1 0321 16743
(159 “06} (16.22) 1 (2,803 L0291 (36.11)
e 174 5003 39897 1LiT4 | 35974 0519
New yalley, N09] 1257 550 | 2865 | 316 ] 048 | 19282 |
Boys (2155 1(0.43) | (27.08) | (2333 (032} (32.78)
New Vailey, {91 1 1247 11997 | 5114 | 3.49 | 0.79 | 193.03
Girls @56 16.59) ] (40.42) 1 (2.66) |(032)] (25.38)
t T 10300 | 1909 | 46237 0.953 168221 0.050

kX b;gmf'cant at(){)ﬁiwd




Table {3) correlation between the six variables of the

study, by region.
VYariabic Hemog. | fron | Vit. C | Cune. | Arith, | Ach.

FHemoglobiy -
fron 7

Ky
Yigamin O 89 $EE

G 1O
Cancetiation 73 027 -068

Fsgy gk Lo

R g LW A fE PR St
Arithmelic & 05 DAEEE G0 :

' |

122 -006 144§ o0t |
4 . s e U R R R
Scholastic Ach.f  225%F 1 o085 0 163%™ oS | O

JI0FF 3 017 194FF 1 505 55T ;

Atries corcelations are up. New valley correlations are down,

oy significant at 035 level il
g ‘m ificant Ol level . § one-tailed test
(Ferguson and Takane, 1989).
Because nuiritionists consider a person with hemogliobin
~fevel below 3 9 Gg 100 ml to be anemic, It was Lhought v

Ry ’.dSblf}' ng EhL subreuts maieq and’ femaieq mth 1 bp{.ct-tﬁ_;

hemo *mbm mto i:vc; gmupa, QUE_-)JCCLS «vho&e hemeglﬁbu‘i -

'iewis d!C FLjUds ﬂi‘ %baw 12 ’f‘i{B{) mi md ihmuwlwne-__' '

o ._hmwggg%\m i vgis :,m: be!ow 9 (3 g EOO i“‘ gt

‘:&.Ch- rﬂa wei‘e: .gwam classaf d wz{‘n :




(RDA, 1989). X2 between the dichotomized variables;
hermogliobin, lron, and vitamin C on one-hand, and leiter can-
cellation., Arithmetic test, and scholastic . chievemoent resulis,

o the other, were ealeufatod. Table (4) shows the resuils of

3
wr S
RS,




Table {4 X% . or dependence beiween the independent

and dependent measures, for Boys and Givis.

Lideprendand

_ Dependent
, ey
e, VAar.
)

.,

-,

Your, \\

eancelialion fest =

X = 3.2

Arithmetic
A o= 4.52

Sehulastic Ach.
X = 181.0

£

3.3% 0 =332

¥
£
E

< (.52 | = 4.5

< 1510 = 181.0
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Dhscussion of the Results
I Tabie (1) shows that there are no significant age differcnces

hetween boys and girls of the two re gion-samples

7. A significant difference i iron intake, was Tound belween
boys and girls of the Atries region onl {y. tubic (2}, There

were significant difference in vitamin _ intake between
bovs and gids both in Ates and the New valley regions.
However, the differences are not in ihe same diree ton.
Boys are higher than girls in fron inlake in Adries, and Girls
had higher intake than boys in the New vaflev region,

2. As for the three dependent variables; Jetter « ancellation,
Arithmetic 1est, both measure ailention, and scholastic
achicvement; only the arithmetic test bas detected

$ in

;.n'-.

significant differences between the boys and the gir

both region-samples; however n opposiie div ctions.
it is appropriate Lo altribuie differences between the two
sexes on Arithmetic test {Atention) to the differences beiween
- them in iron and vitamin C infake. However this cxplandimn,: |
':"m;,giat pmve correct. only in the case of A ries 1wo proups--: T

ol mys and girls) sms,e th d;ffucr;rcs bciwmn the i.wo aexes

_-'_on_Imﬂ and v;tamm (, mmkm ’m, in thc, sams,J d;rmlion as tl




{ P < 0.01 ). On the dependent variable, attenfion - as
measured by the arithmetic test, the dilference between boys
and girls is significant, giris are higher.

Difference between them on this dependent variable then musi
he due o difference in vitamin O iniake. However, the
differences in iron and vitamin C iniake and on attention {the
Arithmetic problems test) wre in the interest of the boys of the
Adries samples and the differeaces in vitamip C and aiftention
e in the inferest of the girls of the New Valley samples,

The conclusion dediced from the previous vesulis is that ¢
fron, and vitamin C intakes had positive effects on attention
only in Loys of Atries. And, vitamin C intake had positive
effects on atfention only in givls of the New valley.

Table (3} however, shows significant correlations between
hemoglobin, tron, and vitamin O intakes, on one hand as
independent variables, and cancelation test, Arithimetic test,

and schQIastic achievement scores, This is true Tor Adrics boys

and giria iau one groupj_an-d__ii“;;:_fﬁ«law valiey boys and gids (as

' ﬂﬂ‘(‘ gz Gi!p;

Vaium Of h?mogiobm zron, and v;tamm C wcra;*_'_.'_" o

n.,!mh vafmbi’

variables ascertain the correlations of table (3).

i ’Ewmmued on a x.pu,;f EC a,ui. pﬁmf IQ; ekaci} "S 15.0 weu,,___ L




High correlations between hemoglobin and the two lests of
sitention and scholastic achievement, in the {wo region
sumples were obtained (table 3), and for all boys and all girls
alike (table 4. Iron correlated signi i‘icantiy only once with a
test for attention (azmcciiation), in the New Valley group
{table 3). Table (4) showed no dt‘,pcndancc between iron
intake and netther of the atlention measures, nor the scholastic
achigveinent scores,

Highly significant correlations between, viamin Cand one
attention measure {arithmetic), and {he scholaslic scores were
found (table 3), Table (4) shows dependence between vitamin
7" intalke and both attcntion (arithmetic) and the achievement

ores. That dependence was significant only for gitls.
General conclusion

Strong relationships were found between two of the three
independent variables (hemoglobin and vitamin O intake)
with the dénendént variables of this study; namely : attention
"__and !hc ‘corm posm? score of the scholastic ach:cmmm{

' -ims is. Liuc for two samples from the two. uffercni_-'

 ' '.L@mmumtics imn mmkc lmd shown no prt)m.lmm iiwt- -m._ _

h;.s r"!;dy,- ﬂn attc,mlon excupi encaz: wzm ihc c, s:,g,llauon .tef;t_ L



previ@ﬁs research has taken interest in verilving such relation.
Vitamin C intake has correlated with iron intake, r = 0.370
and 195, P> 0.01, and P < 0.05 one-tat! test, respectively in
agreement with previous rescarcly (Johnson and Futreld, 197«

it seems like iron intake is dilferent from the amounts of iron

absorbed in the body, and incorporated into hemouiobin,
J =

Fy

(s Irue m view of the zero correlations obtained

[

{is
between iron intake and hemogiobin levels in the individuals.

Replications of such study are required. and observed

ingested amounts of ron and vitamin O, rather than that

recalled, s preferabie in future research.
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