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introduction

- Iron deficiency, a prevailing nutritional
disorder, particularly among women of
childbearing age in developing countries
including Nigeria has been of concern to
infernational agencies and government in
the control of i_rori-gi'e_ﬂ_.ciénc_:y anaemia. If the
deficiency is uncorrected it leads to greater
risk associated with pregnancy and
childbirth!. Pregnant women are vulnerakle
because physiological 'r_equlrernen‘r_' for
: --preghohcy often lead 1o increased iron
: requlremen‘r to compensqfe for normail Iron;
“losses and to meet the women’ s 1ncrecxsed
ery’rhrocy’re volume c:tnd ‘rhe needs'
connected with foe’ral and placenfrcn
growth?, Evolution of an effective
programme for control and prevention of the
: deﬂmenc;y will necessitate knowledge of the
iron nu’rrmon in this vulnerable group. The fact
~that nutritional needs of the individual or a
group is influenced by dietary practices,
~eating habits, economic situations and
- agricultural practices and food processing
conditions?, all of which changes or varies
widely call for assessment of the iron status
of the individual or group before

implementation of iron deficiency control
programme. :

This study reports the iron status of
pregncn’r women in a community in Yewa
South Local Government Area of Ogun

 State, Nigeria,

Materials and Methods
- Experimental Subjects

Forty volunteered pregnant women
between 17 and 43 years of age, and were
in the gestational ages ranging from fwo o
nine months constituted the experimental

: 'subjec‘rs_. The volunteers were primarily petty
~ Tfraders, fashion designers (or sewing
mistresses), hairdressers, civil servants,

' housewives and farmers, and they were all

attending antenatal clinic in a local
Government Healthcare Centre in llaro, the

- ‘Headquarters of Yewa South Local
= Governmen’r area of Ogun State.

Haemalvlogical and Biochemical Studies

" Blood samples were collected from
each of the subjects intfo EDTA bottles and
bottles free of iron and anticoagulant for
haematological and biochemical studies,
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respectively. Haemoglobin content (Hb), red
blood cell count (RBC) and p'c_::_c_ked..cel_l

volume (PCV) were analysed‘. Mean
mean
corpuscular haemoglobin (MCH) and mean

corpuscular volume (MCV),
corpuscular haemoglobin concentration

(MCHC) were calculated®. Serum iron-and

total iron binding capacity (TIBC) were

determined®. Transferrin saturation (1S) was
calculated as a ratio of serum iron and TIBC
and then expressed as percentage.

Statistical Analysis

Data obtained in the study were
subjected fo regression and correlation
cnalysis and analysis of variance. Scheffe’s
test was used to separate significantly
different freatrent means. Statislical cnalysis
was performed by the use of statistical
package for social sciences on a COMPAQ
personal computer’.

Results and Discussion

Table | and Il show the distribution of
the pregnant women that constituted the
experimental subjec‘rs in this study. Maternal
age, gravidity, gestational age and the
primary occupation of the women varied
considerably. The maternal age ranged from
17 to 43 years and the mean being 26.2
years. Majority (87.5%) were between 20 and
35 years of age while teenagers (17-19 years
old) and those that were above 35 years old
constituted 7.5 per cent and five per cent
respectively. The pregnant wornen were
engaged primarily in different occupations
characteristic of a rural community. Majority
of them were pefty fraders (62.5%), while the
others were hairdressers (10%), fashion
designers (sewing misiresses) (10%), farmers

(10%), civil servanis (5%) and housewives

- (2.5%). The hOirdre'ssel‘_S had the least

average age (22.75 years) and the civil

‘servants were the oldest averaging 29 years.

Gravidity (record of previous

: pregnancies) ranged from 0 to 8 with an

average of 2.80. Twenty five per cent of the

“ women were primigravidas, whereas those

who had between one and three previous
pregnancies constituted 42.5 per cent. the
remaining (32.5 %) had four or more previous
pregnancies. Hairdr'essers and fashion
designers had fewer previous pregnancies
than women in the other job categories.

-Furthermore, it was observed that age and

gravidity were positively comrelated ( r=0.743
P > 0.01). Results of the present study are in

_agreement with earlier findings of Bowering

et ci;_' ® who noted that maternal age and
gravidity were positively correlated and thart
pregnant women above 35 years old were

atrisk of being anaemic. Observations made

in this study therefore tended to suggest that
the category of pregnant women that are
vulnerable fo anaemic condition and who

nééded healthcare most do not aftend the
clinic. '

Observations on gestational age of the
women showed that they did not seek
antenatal care earlier than fwo months of
pregnancy. The gestation period ranged
fromn two o nine months with an average of
5.9 months. In view of the variation in the
gesiational age, the period was divided into
trimesters. Results in Table Il indicate the
description of the subjects according 1o
trimester of pregnancy. Fewer women were
in their first trimester than those in the other

two trimesters. Wormen in their first tfrimester
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'_E_Iccu.pa'tinn , Mean ﬁgg,ﬁfﬁvidity,_ﬁestatiun Period, Binchemicai i’a;_émeters_' and Haematological _Pi_dture of Pregnant Women
Parémeter Al pregnant Occupation* -t B :
women - Trading Hairdressing  |Fashion dressing |  Civil servant Housewife - Farming
 Percentage of 100 © 62.50 10,00 10.00 © 5.0 2.50 10.00
women : i :
Mean =SD | Mean =SD | Mean =SD Mean =SD | Mean =SD Mean =SD Mean +8D
Age (yrs) 2623 +586 | 27.0° £644 - 2.8 _.:*:4.Q3 23..505_ £370 | 29.0° £4.24 25.0'¢ +0.0 265" +6.46
Gradivity 280 +247 | 340° 2260 | 075° +0.96 | 1.00°0 =116 | 250 ;.'3.54 3.000 0.0 3000 £245
‘Gestation 500 198 | 5960 203 | 575% 206 5500 +1.92 | 450° £212 | 800° £00 6.25" +2.36
(months) _ QR | S
PCV (%) 30.68 +370 | 31.2° _12.8? | 255 £592 | 30.0° £392 | 34.0° £566 33.0° 0.0 31.06 +1.83
Hb (g/d!) 5;75 +130 | o730 +102 | 819  £217 | 10017 147 | 11.23 +2.33 11.44% +0.0 10.06% + 5.2E-02
RBC (mmx10'2) 420 060 | 4.26% £ 044 308"  £102 | 418 057 4,65 £0.78 | 4.80° £0.0 4,35 +0.48
MCHC (g/100 ml)| 31.94 £240 | 3140 245 3193 £137 |.3353 344 | 32980 =141 34.70 £0.0 3253 =1.75
MCH (pg) 2334 +203 | 2284 ~£2.00 9530 147 | 2410 223 2410 +0.98 23.60 =0.0 23.33 :242
MCV (1) 7316 £4.10 | 7276 3.7 7950 +718 | 71.93 £257 | 73.15:7.1E-02 66.80 £00 | 7158 =3.74
Serum iron 1111 +455 | 1029 £3.98 1460 +7.70 | 1368 +4.05 | 1075 =248 1170 £0.0 1025 £5.75
(umol/l) .
TIBC (umol/l) 68.81 +17.30 | 68.00 1970 | 8265 1127 | 7005 £549 [ 5210 +1513 67.00 =0.0 67.03 +10.13
TS (%) 17.34 +843 | 16.65 +8.64 1836 +1115 | 1973 £627 | 2226 £11.22 17.46 +0.0 15.75 +9.42

* Mean values in a row denoted by different superscripts differ significantly at P <0.05.
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of pregnancy had higher but non-significant
average gravidity than those in their second
and third trimesters. These results fended to
suggest that those who had pregnancies
more frequently sought antenatal care at the
early stage of the present pregnancy than
those who had record of lower gravidity. This
might be a consequence of health
education received in the regular antenatal
care clinic during the management of their
previous pregnancies. The mean gestational
period for the housewives was significantly
higher than the rest of the occupational
groups. The civil servants had the least mean
gestational period. There was no marked
difference among the fraders, hairdressers,
fashion designers and the farmers.

Iron is required for normal
erythropoiesis, and its deficiency is
associated with abnormal production in
number and size of red blood cells as well as
low level of production and incorporation of
haemoglobin in the erythrocytes®.
Consequently, anaemia due fo iron

deficiency is established by the estimation
of erythrocyte indices such as RBC count, Hb,
PCV (haematocrit), MCV, MCHC and MCH
(Ddllman and Reeves, 1984). While the first
three indices indicate concentration of each
in absolute terms, the last three describe the
alteration in size and haemoglobin
cencentration of individual erythrocyte and
thus constitute the basis for classification of
the anaemic condition as normocyfic,
macrocytic, microcytic or hypochromic.
Mean red cell indices for all pregnant women
are shown in Table |. Going by the
acceptable levels of the indices® (mean
values for all pregnant women recorded in
this study) indicated that whereas RBC met
acceptable the level (i.e. 23.9 mm x 109,
the other two indices were either low (i.e. <
10 g Hb/dl) or marginal (i.e. 30 - 35.9% PCV).
Mean values for all the three indices varied
significantly with the primary occupation of
the subjects, and that the hairdressers
recorded the least mean values and hence
appeared to be the most deficient. The three

‘indices are age dependent®'°, hence the

experimental subjects were grouped into

TABLE I

Mean age, Gravidity , Gestation Period, Biochemical Parameters and Haematological Picture of
Pregnant Women According to Trimester of Pregnancy™

Parameter First

Trimester Second Third
Percentage of women 12.50 45.00 42 50
Mean +SD Mean = S8D Mean + 8D
Age (yr) 26.80 +3.899 26.06 6795 26.24 + 5.54
Gravidity 3.20 +2.280 079" " 29007 2.76 £2137
PCV (%) 32.20 + 3.347 2933 1 3.481 31.65 +3.741
Hb (g/dl) 10.62 +1.260 912 ~ +£1.290° ‘| ¢ 4047 +1.044
RBC (mm x 10'?) 4.40 + 0.566 3.96 + 0.539 - 4.39 + 0.625
MCHG (g/100 ml) 32.98 + (0.901 3 .33 + 2,981 32.26 + 1.873
MCH (pg) 24.20 +1.794 23.10 +2.253 23.359 +1.893
MCV (fl) 73.46 + 4,089 73.76 +4.228 72.43 + 4107
Serum iron (umol/l) 8.64¢ +3.910 10.47° +3.83 12.524% + 5.160
TIBC (pmol/l) 64.48° +13.607 - 67.31"  +15.454 71.672 +20.321
TS (%) 14.63¢ + 9,789 16.520 +7.258 19.002 + 9,355

* Mean values in a row denoted by different superscripts differ significantly at P<0.05
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- three age categories and the proportion of

the women in each category meefing

~ experimental normal levels recommended

by Bowering et al ¢ are depicted in Figure 1.

It was observed that 10 per cent, 7.5 per cent
and 90 per cent of the women met

acceptable levels of Hb (=11 g/dl), PCV
(236%) and RBC (23.9 mm x 10'%),
respectively. Also, low and unacceptable

-erythrocyte indices were not limited to

pregnant women of a particular age group
except in the case of RBC counts where
deficiently state were observed among

‘women of 35 years and below. Teenagers

among the subjects suffered most as they
were either deficient or met the required
levels of PVC and Hb marginailly.

While maternal age was positively
correlated with haemotocrit, Hb and RBC, it
‘was negatively correlated with MCV, MCH
and MCHC. With the exception of MCH (r=

0,343 P > 0.05), correlation coefficients 7or.
“the relationship with all indices were non-
- significant. The result tended fo suggest that

at younger age the pregnant women

produced and incorporated less

haernoglobin into the enlarged erythrocytes
(macrocytes), but as they grow older, more
haemoglobin were produced and
incorporated into smaller sized erythrocytes
(microcytes). The results therefore are

- suggestive of incidence of macrocytic

anaemid, (among younger women, d
condition that changed slightly toward
Microcytic anaemia) as the women grow
older, Indeed, mean values of the MCHC,
MCH and MCYV for all the women were within
ranges of values (i.e. MCHC, 31 to 38 g/100
ml; MCH, 22 to 26 pg: MCV, 72 to 79 fl)
characteristic of microcytic anaemid®,

Mean values of all the erythrocyte
indices in the three trimesters of pregnancy
(Table II), although not significantly different
from each other, they were correlated with
gestational age as with maternal age.
Regression equations describing the
relationships are given in Table Il Letsky"

- noted that the indices rose progressively
_during pregnancy at different rates

depending on the number of previous
pregnancies and size of the foetus. Higher
rates were associated with more frequent

- TABLE I
Estimated Regression Equations of Relationships Between Gestationai Age and
Haematological and Bicchemical Indices

Parameter - t-value Trend line* R?

PCV (%) 0.884* y = -4E -14x2 + 0.265% + 29.112 1.00
Hb (g/dl) 0.325" y = -7E - 15x2 + 0.0345 x + 9.55 1.00
RBC (mm x 103 1.116° y = 0.0545x + 3.8762 1.00
MGV (fl) -1.027° y = 1E-13x2 - 0.3397x + 75.159 1.00
MCH (pg) oA.21a y = -0.2072x + 24.565 1.00
MCHC (g/100 ml) -0.711° y = 2E-14x2 - 0.1384x + 32.752 1.00
Serum iron (umol/l) 2,088 y = -0.0755x2 + 1.577x + 4.7269 0.1
TIBC (umol/t) -';-__0.685' y=-9E - 14x? + 0.9631x + 63.125 1.00
TS (%) 1.456' y =0.9758x + 11.584 1.00

* Significant at P>0.05; ns-Non significant at P<0.05; *;y. haematological or biochemical index;

X, gestational age (months)
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and multiple pregnancies. In ali cases, PCV
was reported to increase at afaster rate than
the cell mass, and thus resulfing in lowering

the values of MCV, MCH and MCHC. In this
study, fise in PCV (r=0.32 P > 0.05), Hb and
RBC, coupled with lowering of MCV, MCHC

(r=-0.414 P > 0.05) and MCH (.= -0.527 P>

0.05) ws number of previous pregnancies

increased therefore seemed to confirm: '
eatlier reporfs on the effect of gravidity on

the erythrocyte indices.

fron deficiency condition s
characterised by depression in serum iron
and transferrin saturation, TS whereas, total
iron binding capacity, TIBC rises (Dalliman and
Reeves, 1984). Bowering et al® observed that
serum iron and TS were positively re!cn‘ed
Acceptable values for the parameters (i.e.
serum iron, 213 umol/l; TIBC, 24610 70 pmolll

and T8, 216%) have been sq::oec:nﬁea-cja 10 . Mean

serum iron, TIBC and TS of c:II women in ThIS

study indicated that whlle serum iron fell_?-
below acceptable level, the other two

parameters seemed su‘rlsfcc’rf‘vry (Table 1.
indeed, only 32.5 per cent of the women had
acceptable serumiron and TIBC ievels, while
50 per cent met acceptable TS level. In this
study, TS was related positively with serum iron
(r=0.777 P >0.01) but negatively with TIBC (r
=-0.579P>0.01).78, being more consistently
helpful than either of the serum iron and TIBC
values alone in confirming state of iron
deficiency (Daliman and' Reevas, 1984), it
may be suggested that at least half of the
pregnant women suffered iron deﬂcnency

Serum iron, TIBC cmd TS were qn

positively but non-significantly correlated
with maternal age. This result is in agreement ;
with the findings of Bowering ef al-%. Who

reported that younger pregnant women
were more prone to iron deficiency. In the

pr_ézsenf study, all feenagers had low and

‘unacceptable serum iron and TS, and thait

two thirds of them had unacceptable TIBC

(Figure 2). All the women above 35 yrs had

unacceptable TIBC. Gestational age was

: positi\kely correlated with serumiron (r=0.321
P> 0.05) and with TIBC and TS, although not

significantly. Estimated regression equations
describing the relationship between the
parameters and gestational age are given
in Table lll. Significantly lower mean serum
iron, TIBC and TS of the subjects in the first
frimester of pregnancy (Table ) tended to
suggest that they suffered iron deficiency
most in the early stage of pregnancy. The
deficiency diminished in later stages of
pregnancy, No significant correlation was
observed between gravidity and the three
indices of iron deficiency. '

Summary a:ini Conclusion

- _ "_ A study on iron status was conducted

_'_'a'r'nong 40 pregnant women who were
* primarily petty traders, fashion designers (i.e.

sewing mistresses), hairdressers, civil servants,
housewives and farmers; and were
attending antenatal clinic in the rurai
community of llaro. The subjects had
average maternal age, gestational age and
gravidity of 26.2 + 5.86 yrs, 5.9 = 1.98 months
and 2.8 * 2.47, respectively. Mean
haematological and biochemical indices
were : PVC (30.68 + 3.7%). Hb (9.75 £ 1.3 g/
dl); RBC (4.2 £ 0.61 mm x 10'%); MCHC (31.94
+ 2.4 g/100ml); MCH (23.34 = 2.03 pg); MCV
(7316 £ 4.1 fl); serumiron (11.11 £5.55 pmol/
1); TIBC (68.81 £ 17.3 ymol /I); and TS (17.34 =
8.43%). Biochemical indices indicated that

~about half of the women suffered iron

deficiency, and that the deficiency was
more pronounced in the first frimester of
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preg_nthy. _E'r'yfh'rcdcy’re indices showed that = - anaemia, whereas older women with more

- younger women with fewer.record. of

frequent. pregnancy had microcytic

previous pregnancy suffered macrocytic.  anaemia.
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