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ABSTRACT Hmug!obm (P“b). haematocnt (Hct), plxsma amn (PI) 55{& iﬂta] xmn bmchr o rapefc:t} 11'!8('.') wt*e'.".

- measured in 100 -adolescents (68, boys and 32 girls) aged 14 -:17 years in thres secoudmy schools on 'Cjo Loeal G

4 '.chemmcni Afea of: Lagoa State. Of ;the: subjcces 33,26 &md 31 per cerit had’ Hb,  Het and Pl levcla below -

aceepted normal values rcspccuvcly 26 per cent ‘of them had values below normal i all’ thé three paramctm

. Further, analys:s of Hb levelsin the - population studied “showed ‘that 44 74 per cent of the females and - 258 per.
._--'_'__-'._cent of the ma,lﬁs had Hb Tevels helow: normal (11 g/dly’ mdlcanm ‘a h:ghr:r -occurence of anac:rsua in: the."_';"
" femalés, Direct -measurements of ey food intake revealed that intakes of - iran, protein “and - eTergy . were |

* below raccmmcndcd a]lowancc for both scxcs A mgmﬁcant rf:!.atmnshxp Wag afso obsawed beiwe:c.n amiaxy m)n".--
';5-_mmkc :md Scrum :mn Icvc!s ' RN . Lo : . : PRI

INTRODUCTION

"Adole%euts are’ consxdered :o be a nutnnonaﬂy vulnemble gmup Wlthm a popu?atmu, am? a hg,h;--
:--_.prevalence of iron’ deﬁczeuc}r anzemia has been found among them ). About 30 10 60 pcn cent'of .
““African ada!escents have been mpuﬂed to be deﬁc:ent m'iron (2).. Thxs is as ‘a result of the mmf growth
rate as well as the unexpented increase in'total body haemoglobm assocmted with puberty ((3,4).

© quality of food mtake and ‘food hablts inthe. adolescent {5, 6), occurence of meadnhogxa and parasztzc"g_-'_-.._

L _'-'_:_'mfecmhou, espec:aﬂy in the tmplcs {7, 8) further puts this omup at risk of iron dt.l._“lﬁ"sl(}}’ anueniia, * Thic. St
““has been found to'be assocmxed with ‘1 mmmecompeteuce, cognition, physu:al work capacf‘y and other_' e

: '_Z__'_fun.tlons affecting pmdnctmty or economic output and scholastic' pcrformance of ‘adolescents (9,10). - :
o The mmdcnce of uon»dsﬁmency a.uaema m adolescents s, Eherefore onc uf the mosi senm):; pdbhﬂ health'-._j O
: _.-_____-'prnblems*- : : : RRTE T SN SRRy D SR

_ The present mvesuuauon Was undertaken to eva:uate Hb hct, PI and TIBL (as uidicamrs "f m)rx .::';__ _
_ {'deﬁcmucy anaemia) in- adolescen!s from a sabdn‘ban ares oi' Lagos Mgeny The e‘r”fea 0: diciary 11‘0:;_;:_-_ P
: '-md sex. dxfferences cm these parameters were studxed : S S




'Approximate_:ly 10 mt of blood (non-fasting) was collected intravenously. Whole blood haemoglobin
and haematocrit levels were determined by the cyanmethaemoglobin ‘method (12) and by micro
haematocrit centrifugation (13) respectively. Plasma was obtained from heparinized tubes and frozen for

later analysis, Plasma jron and total iron binding capacity were determined by the method of Caraway
- (14) which uses the chromogenic agent bathophenanthroline, = . - BRI IR

A seven-day diary of daily itake of food was recorded for each student. ‘Each of them was given a
specially designed diary ‘i which to record a description of all foods -and drinks taken, the time of
consumption apd an - estimate of the amount consumed in household measures. They were then
individually interviewed on the last day in order to verify and add to the information provided. '

o ’I‘};g:'st'z_;ﬂei;ts' d?ﬁ:ﬁpﬁpa was used with a seléc_:tio_n of..céh'brgt_gc_i._ﬁsnal. é.iﬂ_s_ to : '\?g at a qﬁan'titati'\ée.
estimate of intake. ' Food tables modified as necessary was then used to calculate intake of iron. - :

_ 'Iha.Stxideui t-test was nsed .to compare haematological _vaiués wnhm and _'b_etweén. s'exégi:.' Lmear _
‘regression equation was used to test the association within hzematological parameters, and between plasma

 fron. The association plasma and dietary iron was also tested.

RESULTS

A total of 62 boys and 38 girls tock part in the study. They were physiczil_ly heaithy zidolas;ents,

Table 1 shows the characteristics of the subjects studied. Al of them had a mean age of 15 years with 2
range between 14 and 17 years. The height of the boys were significantly higher than that ‘of the girls
(P< 0.05), but the girls were slightly heavier than the boys. This is reflected in the body mass index
(BMI), which is an indication of the state of leaness or obesity. : AR o

Iron Nutritional Status. The iron status parameters for the boys and girls subpopulations are presented
in Table 2. The values of Hb, Het and TIBC for males are slightly but significantly higher than the values
for girls (P < 0.05).  However, the slight difference observed with plasma iron (PI) was not significant
(P > 0.05). Based on the levels recommended by the WHO (15) for classifying individuals into low
categories (i.e. Hb < 11 g/dl; Het < 33% and PI < 50 ug/dl), the percentage of subjects exhibiting low
or deficient values ranged from 26% for Hb to 31% for PI. A significantly greater proportion of the girls
exhibited low Hb (P < 0.05), Het (P < 0.05) and PI (P < 0.05). However, 26% of the total population
couldbeclassiﬁedasanaemicusingthethreecritaﬁa. 3 o L
Further classification of the iron parameters associated with adequate and low Hb is presented in Table
3. The Student t-test was used to determine whether Hb, Het, PI and TIBC values differed within and
between sexes. ' - . ' S -
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- ‘Table 1: Vital statistics of the subjects.

Parameters

Males (n = 62)

Females (n = 38)

Age (yrs)

Height (Im)
Weight (kg)
_BMi (kg/xﬁ)

15.29  1.05 (14 - 17)
1.58 + 0.1 (1.2 - 1.8)
46.16 + 8.27 (27 - 65)

29.16 + 3.82 (22.5 - 38.24)

15.21 + 0.93% (14 - 17

48.97 + 5.68° (40 - 61)

31.28 + 3.36% (25.32 - 3717

1.56 + 0.08% (1.2- 1.7)

2 Values represent the means + SD.

€ Values significantly different from male (P < 0.05)

-

Table 2: Iron status of subjects in comparison with WHO criteria.

d gMI: Body Mass Index, wei

b Values not significantly different from male (P > 0.05)

ghl:lheig_ht (kg/m)

Parameters ~ Males WHO* Females WHO* CAll (n=100) WHO*
(n=62) (n=38)
Hb(g/d) 129 + 36 2538 1224340 447 127 + 3.5 33.0
(3.3-21.1) {(7.0-21.8) 3.3-21.8)
© Het(%)  40.8+4103 194 37.4+10.5® 36.8¢ 39.6+9.9  26.0
- (9.5-64) (22-65) (9.5-65)
Pl(ug/dl)  65.5:25.5 742 63.6+32.44 43.3¢ 63.1+242 310
- (15.0- (36.4- (15-125.0)
120.6) 125.0)
TIBC 258.0+59.6 - 239,25+ . 251.11+ -
(ug/dl) {180.9- 43,4b 54.2
411.4) (191.0- (180.9-
414.7) 414.7)

*Figures show percentage failing below WHO criteria.
3 Values represent the means + SD with ranges in parentheses.
b Significantly different from the male (P < 0.09)
© Significantly different among the sexes (P < 0.05)
Not significantly different from the male (P > 0.05).

58




Table 3: Claséiﬁéaﬁon of iron status in adolescents. |

Group  'm . Hb(g/d) Het(5) Pl(ug/d)  TIBC -
Srot | G R _ o
Maes T 16 B.62+1.67 31.0948.05 46204 21186+

co e 34.94
o 7 1143:£0.8b 37142 5404: 23272+
- o - 1.53b 2746 15.32b
W 3 1495:  4sa3: 76326 29651s
o 2570 8.97b 26.27b 63.83b
Females I 17 937+096d 30.68+  4593:  206.62%
| TR P S 487@ 708 22790
R T R TR 00 6% 26449
20 14724 42.85+ 69.42+ 2523+
Olbd  245%d 4988

' "3Values represent ihe 1 mean + SD

: bVaIuea ‘are significantly | different fmm gmup 1 w:lthm sexes (P < 0 05)
_ CVaIues are significantly dxfferent ‘between sexes ® < 0.05). _

Vakms are not sxgmf' canﬂy dxﬁ'erent between sexes (P > 0. 05)

Lmear regresmon analyses were camed out: for all

. possible pau's of the iron status pammeters in both

- male zmd female groups. - Table 4 shows the regression coefﬁclents relating haemoglobm to iron status S
5 pammeters by sex. Significant posmve correlations (P < 0.05) were observed between Hb and Het levels
“in both males’ and females P and TIBRC Teve]s were also posmvely and szgmﬁcanﬂy correlated wnh Hb

- Table 4. Regression coefficient relatmo haemoglobin to iron status pammetsrs by sex.

'Vamb!e Ha.emoglobm
Male Female
Het . 0.80% 0.738
P ogee 0.543
TIBC - 0460 10.398
*Significantly correlated with Hb (P < 0.05).
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| The relationship and association .betw'éc}n haemato]ogxcal .parémet_e'fs and age were also checked
the females, the data showed an inverse but significant relationship between age and Hb:

(Hb = 22.37 - 0.67x; r = -0.37, P < 0.05)
(Het = 59.44 - 1.49%; 1 = -0.28, P < 0.05) and

(PI = 88.19 - 1.93x; r = -0,18, P < 0.05).

I
o

.. For

_How_e#ér with males, the trend was different. A positive but not siguiﬁcént re]éﬁnnship was observed

between age and Het:
. (Het=21.37 + 1.28x; 1 = 0.06, P > 0.05)

| (PI=50.12 + L10x 1 = 0.045, B > 0.5).

Hb tends to reduce wnh agé, but the correlation fact_of was not significant (r = -0.036, P > 0.05).

females are presented in Table 5. Dietary iron intake for females are slightly but significantly higher than ~ *»

for males, though both fall short of their recommended dietary allowances. - Subjects met only 75 and 67

per cent of their daily allowances for males ‘and females respectively. There were no _significant
‘correlations between iron intake and Hb, Het and PI levels in the females but the relationships in males -

‘were significant. Analysis of variance indicated that the significant male-fe

- mean Hb, 'H_ct and P levels were affected by dietary iron intake.

: '_Tab.k; 5: Digtafy iron intake and _corr_e_ié_a_ti_on cuefﬁci_ents.bétwa{an iron status parax'n_eteis_‘". _

Mal_e:s (ri = '6.2). -

Femaies (n = 38)

Dietary iron intake (mg/day) 1352 + 3.6

Recommended . Dietary 75
ARowance (%) B

Correlation Coefficients (r):

Hb - 0.43¢
Het 0._46‘:
PI 0.55¢

1605 £3.5b

66

0.16

. 0.23

0.12

aVélucs_represcnt the means + SD.
bSigniﬁc_ant difference between sexes (P < 0.05).
CSignificant difference in correlation (P < 0.05).

' DISCUSSION

male differences observed in

The éubjecfs studied were random samples and they all belong to the same socio-economic group,

thereby eliminating bias in data collection. Their BMI indicated that none of them was obese. None of

them also had physical deformity and all the girls have aftained menarche.
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- The data presented show that all the mean haematological values for the males were slightly higher than
those for the females. However, the values for both sexes were much lower than those observed for
similar groups in studies carried out in the United States (6,16). ‘From the present results, it was observed
that low Hb levels were associated with significantly lower Het, PI and TIBC values. The positive
regression observed in both sexes for Hb against PI and TIBC could be a reflection of the homeostatic
adjustment by the body to provide additional iron for Hb synthesis. Adolescents typically exhibit a high
growth rate and thus the need for an increased iron requirement to support the high rate of Hb synthesis
- characteristic of this period. A progressive decline was also observed in the iron status of females with
age. ' Similar results were demonstrated by Seltzer et al. (17) and Bailey et al. (18). They indicated a
higher risk of jron deficiency with age, especially with adolescent females. This may be associated with
inadequate dietary irop intake to compensat for the monthly losses of iron through menstruation. Our
studies further revealed a positive trend in association between dietary iron intake and iron status
parameters. Thus, the lower Hb, Het and PI observed in the females further confirms a highér prevalence
of iron deficiency among this sex. The occurence of anaemia was also found to be higher in the female
based on their Hb, Het and PI values which were 44.7, 37.0 and 42.0 per cent respectively, compared to
the .males with corresponding values of 25.8, 19.4 and 24.2. Diagnosis based on 4ll three criteria
revealed that 37% of females and 19.4% of males were anemic. e T

a

o Tha dampmented hereshuwﬁthb,Hct md PI éﬁnﬂw at comni_oﬁ_ly_ assumed ﬂofm&ivalues(Hb, '_ _ o :

11g/dl; Het 33% and PI 50ug/dl) detected only 33, 26 and 31 per cent of anaemia cases respectively. “The
proportion of subjects having 33% Hct but who had Hb values of 11g/dl was 7%. This suggests an
occurence of 6.4% and 7.9% among the males and females respectively. Thus using only Het values to
detect possible iron deficiency resulted in failure to detect 7% of the population who might prove to.be
anaemic using the Hb criteria, whereas in using the PI criteria, there was failure to detect only 2% of the
population. However, using all three criteria, 26% of the total population were anaemic. .

‘The present study demonstrates that a good proportion of the adolescent population have iron
deficiency anaemia. Numerous factors could be responsible for this, among which are, inadequate iron
 intake, pamsitic infestation which is becoming very common among urban dwellers, malabsorbtion

syndromes and, especially, the onset of menstruation in adolescent females. . ' SRR
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