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Prevalence of anaemia in pregnant women during the last trimester
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Anaemia is a very common condition during pregnancy. This is particularly so in
developing countries where the level of intake of iron rich foods is low: malaria and
other intestinal parasites are common. This study was conducted to determine the
prevalence of anaemia and the type of anaemia existing in pregnant women in
Morogoro municipality. The effect of anaemia on infant birth weight was also
cxamined. Twenty randomly selected pregnant women in their last trimester of
pregnancy were studied. The subjects were recruited from the (hree maternal and
child health clinics in the municipality. The subjccts were not taking iron, folate or
vilamin B2 supplements at the time of the study. Blood samples were collected
from subjects during their routine visit to maternal and child health clinics. A series
ol deierminations was conducted to determine haemoglobin concentration (Hb):
packed cell volume (PCV); red blood cells count (RBC); serum iron (SI); and total
iron binding capacity (TIBC). The effect of anaemia on the weight of new born
babies was cxamined by calculating the correlation coefficient of birth weight and
haematological indexes. The mean values (SD) of hacmatological indexes were as
follows: Hb 8.7 + 1.5 g/dl; PCV 304 = 5.1%; RBC 2.5 £ 0.6 X 10%/; mecan
corpuscular haemoglobin concentration (MCHC) 28.9 + 4 g/dl; mean corpuscular
volume (MCV) 151.5 + 1201 and mean corpuscular haemoglobin (MCH) 35.2 =
7.9 pg. The resulis have shown that 95% of the subjects were anaemic at the time of
the study. All subjects were suffering from iron, folate and vitamin B12 deficiencies.
This suggests that all subjects had a combination of microcytic and megaloblastic
anaemia. The resulls have also shown that there was a positivc correlation (r = 0.76;
P = 0.01) between Hb concentration and weight of the infants at birth. Subjccts who
had Hb concentration of below 7.4 g/d] delivered infants that were weighing below
2500 g (mean birth weight of 2160 + 228 g). For those who had an Hb concentration
of above 9.5 g/dl delivered infants weighing more than 3000 g (mean 3142 + 329 g).
The mean birth weight of the infants bomn to anaemic subjects (Hb < 7.9 g/dl) was
significantly Tower compared to that of infants born to non-anaemic subjects. This
observation suggests that anaemia had a significant influence on the birth weight of
the infant. This could also be an indication of poor food security in general. Major
causes of anaemia were identified as being poor dietary intake of iron rich foods and
probably poor utilisation due to diseases such as malaria. All women had basic
knowledge on anaemia. Most of the information was obtained from maternal and
child health clinics (76%), schools (15%) and radio programmes (4%). However,
despite their awareness on anaemia, the women were still anaemic. The main reason
was lack of cconomic access to appropriate foods.
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Introduction

Andemia is one of the {our major nutritional
problems of public health significance in the
world, Other problems include protein-energy
vialnutrition, vitamin A deficiency and jodine
deficicncy. Anaemia affects more than half of
all pregnant women world wide (WHQ, 1993).
According lo the WHO data, anaemia is a
confributing factor in more than half of the
500000 deaths which occur each year due to
complications of pregnancy and child birth, In
Africa, over 250 million adults, majority being
women of the reproductive age (14-45 years)
arc anaemic (IDFNA, 1992); and it is the main
cause of about 20% of maternal deaths. In
Tanzania, anaemia is a direct causc of maternal
mortality and obstetric admissions in hospitals
(Kavishe, 1993).

According to the WHO definition (1968), a
woman is considered to be anaemic when the
concentation of Hb in the blood falls below
1T g/dl. Severe anaemia is considered when the
level of Hb is less than 8 g/dl (WHO, 1968). In
Tanzania, the prevalence of anacmia varies
from 1-100% depending on the population
group and geographical location. Pregnant and
lactating women and children under S years of
age constitute the most vulnerable groups
(Kavishe, 1991). A recent study (Kitange et al.,
1991) conducted in four regions in the country
(Kilimanjaro, Morogoro, Dar es Salazm and
Mara) showed that the prevalence of anaemia
was 21% without gender desegregation, and
that men arc equally affected. However, it has
been shown (Kavishe, 1993) that about 32% of
the population are affected, and that out of
these, 80% are pregnant and lactating women,

Anaemia may result in death of a Ppregnant
woman, premature births, low birth weight
{(Brabin ez ai., 1990) and other malfunctions,
Despite a number of studies on anaemia in
pregnant women in other areas of the country,
very little has been done in Morogoro. In
addition, little information is available on
anaemia resulting from folate and vitamin B12
deficiency. However, it is likely that such cases
occur in substantial numbers and niay be as
important as iron in causing anaemia.

The objective of this study was to determine
the prevalence of anaemia in pregnant women
in Morogoro and its effect on the weight of the
infants al birth, Attempts have also been made

10 determuine other haematological indexes that &
well recog- 4
haematocrit
alone has its limitations. The major one arises 3

o

from the fact that there is marked overlap in 3

are associated with anaemia. It is
nised that use of isolated Hb or

haemoglobin levels between normal and anae-
mic  individuals (Garby et al., 1969), and
haemoglobin determinants lack specificity and

sensitivity. A combination of independent vari-
ables can give a more clear picture of the :
prevalence of anaemia, It is for this reason that

various variables were incladed in this study.

Subjects and methods
Study area

The study was conducted in Morogoro Munici- :
pality in Tanzania. Morogoro is situated about
200km west of Dar es Salaam at an altitude of 3
600 m above sea level. The town is surrounded 3

by 4 range of mountains and are responsible for

the characteristic weather pattern observed in

Morogoro. Morogoro experiences three sea-

sons: short rain season (November—January),
long rain season (March-May) and dry season

(July-October). Crops grown in Morogoro

include maize, sorghum, rice, cassava, yams, :
beans, peas and a variety of both tropical and

temperature fruits and vegetables,

Subjecty

Twenty randonily selected pregnant women in

their third trimester of pregnancy (ie. 28-~39
weeks) participated in this study. These werc
recruited from three maternal and child health
clinics situated within Morogoro municipality,
The three clinics are public owned; they cater
for all women irrespective of income, occupa-
tion or race. The women were not receiving
iron, vitamin B12 or folate supplements at the
time of the study. The study was fully explaincd
to them before they could give their consent to
participate. The protocol was approved by the
cthical committees of the Morogoro Govern-
ment General Hospital and Sokoine University
of Agriculture.

Blood samples

Blood samples were collected from 20 pregnant
wormen in their third trimester and attending at
Maternal and Child Health clinics. Ten ml of

between different types of anaemia, other ratios
were derived from the above measurements.
These included MCH, MCV and MCHC.,

venous blood were collected in heparinised tubes
at the clinic and transported to thg lqboratory ina
cold flask maintained at 10°C w1th1n‘l h At the
Jaboratory, cach blood sample was divided into
two portions. One portion of 2l for the
determination of Hb, packed cell vo]umc° (PCV)
and red blood cells (RBC) was stored .at 4 C until
use (within 2 days). The other portion of 8 ml
was centrifuged immediately at 3000rpm for

Dietary survey

A 24h recall method was used to gqther
information on dietary intake. The subjects
were asked to recall the types and approx-

1 imately the amount of food consumed over the

§

3 10 min to obtain plasma. The plasina from each p;evious .24 h. ,In addm}i)n, st(!::;,‘ye \x\/:;:n Z;kei;’i ;2
3 sample was divided into two portions and stored  give rf::dsons as to why s
at -20°C. These portions were used for.the anaemic.
% detcrmination of serum iron (SI) and total iron
@ pinding capacity (TIBC). Results

centration
PTI'I?ecr(:\Zan Hb concentration was 8.7 + 1.5 g/dl.
This is fower than the standard value of 11 g/dl
recommended by WHO. The results have also
shown that 95% of the subjects had Hb levels
much less than 11 g/dl.

i Haemoglobin concentration (Hb)

% Hb concentration of the samples was deter-
mined using the cyanmethemoglobin method
{Cartwright et al., 1948).

Pucked cell volume (PCV) ]

PCV is the volume of red blood cells expressed
as a proportion of a given volume of Whole
blood (1/10). The PCV was measured using a
micro haematocrit Hawksley reader (Hawksley
& Sons Ltd, Sussex, UK).

PCV
The mean PCV value was 30.4 £ 5.1%. The PCV

values of about 60% of the subjects were foun.d
to be below 33%. For the remaining 40% their
PCV values were above 33% (considered tf’ be
normal). It was also observed that for subjects
who had low haematocrit values, they also
delivered infants who had low birth weight.

i

Red blood cell (RBC) count

RBC count was done using the Burker Turk
Counting chamber (Heubauer Brand, West
4 Germany). S comnt 7
‘J ’I;hec mean RBC count was 2.58 + 0.6.X 10"/
None of the subjects had RBC counts above the
normal value of 3.9 X 10*%/], suggesting that all
subjects had hypochromic type of anaemia.

ot s

Serum iron
The concentration of iron in serum was dete'r-
mined using Pye Unicam SP .191 Atomic
absorption spectrophotometer (Unicam Inst.ru-
ments Ltd, Cambridge, UK). The concentrauqn
of iron obtained from the spectxophotometr.xc
reading was multiplied by a factor of 2 to obtain
the concentration in the original samples.
Because the measurement of the haemoglo-

MCHC

About 90% of the subjects hzu.I MCHC values
below 31 g/dl and only 10% of the women had
values above 31g/dl. The mean MCHC value

EE A L i N il

bin concentration in blood does not distinguish ~ was 29.9 + 4 g/dl.

! Table 1. Hacmatological results

: Hb Pcv RBC MCHC MCY Yc;)tl ({73)

(g/di) (%) (X107 (w/dl) " Py (

‘ 8.7 304 26 229 265 352 2(]).3
o 15 5.1 06 40 6.4 79 (s
?(?ngc 6-11 18~38 1-4 24-44 90;5169 ;97-;1? 57
’ . ) < 273

WHO value (1968) >11 >33 4-7 >3]
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Mcv

The mean MCV value was 265 + 6.411 and
about 93% of the subjects had MCV values
above the standard valye of 9511 suggesting
megaloblastic type of anacmia.

MCH

The mean MCH value for the sample was 35.2
+ 7.9 pg, suggesting that all subjects had values
much higher than the normal value of 27-31 pg.
The resulis have also shown that 70% of the
subjects probably had macrocytic anaemia, 15%
iron deficiency and another 15% had normal
MCH.

Transferrin saturation (7S)

The mean transferrin saturation was found to be
20.5 + 1.4%, indicating that most subjects had
sufficient transferrin saturation.

Infant birth weight

The mean birth weight of the infants was 2722
* 256g. There was a significant positive
correlation (r = (.76; P = 0.01) between the Hb
level of the subjects and the bi rth weights of the
infants, suggesting that anaemic subjects gave
birth to low birth weight infants, In addition, the
mean birth weight of infants born to anaemic
subjects (Hb 6.0~7.5 g/dl) was lower than that
of infants born to subjects who had a reasonable
Hb level (>9.5 g/dI).

Dietary survey
The results of the dietary survey showed that
only 19% of the subjects were able to consume
protein food during breakfast; 43% during
lunch and 76% during disner. Most of the
protein foods werc those of plant origin such as
beans, cowpeas and pigeon peas. Animal pro-
tein intake was very small. Of all the respon-
dents, only 50% consume fruits and vegetables
during meal times. The other 50% take fruits as
" a snack and this is not on a daily basis. 1n
addition, the quantity of fruits and vegetables
consumed is very small about 100150 g/day.
This does not provide sufficient natrients to
meet the daily requircments for pregnant

women.
Discussion

The objective of the present study was to
determine the prevalence of anaemia in preg-

nant women by examining several hemagg

logical indexes in a sample population. The ;
indexes or variables studied included Hb, PCV

RBC, MCH, MCHC, SI, TIBC and TS.

The study has shown that the prevalence of 4

anacmia in the study sample was $0%, suggest.
ing that anaemia is probably a widespread
problem in pregnant women in Morogorg
municipality. However, when the cut-ofi’ point
of 11 mg/dl was used, 95% of the subjects were

categorised as anaemic, meaning that almost all |
subjects (19) at the time of blood collectior;

Were anacinic.

The determination of PCV has showa that
about 55% of the subjects had hypochromic
type of anaemia. This suggests that the cells
were lacking iron. This observation is similar to
that made by Fleming (1989) in Ndola, Zambia
and in Nigeria (Dallman, 1989) where about
more than 50% of the subjects had PCV vilues
less than 33%.

The results of the RBC count showed that all
studied women had hypochromic type of anae-
mia with mean RBC value of 2.58 + 0.6 x
10"/, This value agrees well with the mean
MCHC value' observed in the present study
(28.9 £ 4 g/dl) which also suggests that the RBC
were lacking iron in the Hb and therefore the
type of anaemia is hypochromic. However, the
mean MCV value of 126.5 f1 suggests that there
was a problem of folate and vitamin B172
deficiency. According to Davidson et al. (1979,
an MCV value of over 9511 indicates that the
erythrocytes are.on average larger than nownal;
which is a clear indication that folate and
vitamin B2 deficiency could be suspected.

Vitamin B12 and folate are essential for the
maturation of RBC. In the absence of the two
micronutrients the cells continue 10 grow and
attain a much larger size. Thus, they are unable
to transport oxygen around the body.

Another parameter studied was TS. This
parameter showed that only eight women (40%)
had severe anaemia compared to 11 (55%) so
categorised by the Hb measurement,

Although Hb -and PCV are used inter-
changeably, they tend to give different pictures
as far as prevalence of anaemia is concerned.
Both Hb and PCV define the advanced stage of
iron deficiency and that they provide a quantita-
tive measure of the severity of iron deficiency
once the anaemia has developed. In the prosent
study, the mean Hb was 8.7 g/d! and mean PCV

T4
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was 30.4%. This is suggestivg of iron defi-
ciency, hence microcytic anaemia. Howc.vcr, Hb
measurements during pregnancy pa{txculaﬂy
during the last trimester may be misleading
pecause of the increase in plasma‘ vo}umc and
change in cell mass due to hemodilution.

The results of MCV and MCH suggest th'at
therc was deficiency of both folate and vitamin
B12. This caused enlargement of the RBC,
hence megaloblastic anaemia.

MCV is a measure of the 'size of the
circulating RBC and gives an indication of the
level of haemoglobin synthesis. Whn?n folate
and vitamin B12 are lacking in the diet, RBC
grow big in size and become upable to transport
;xygcn. In the present study, about 85% of the
subjects had megaloblastic anaemia. Howgver,
when MCH is used, only 65% of the subjects
are classified as having megaloblastic anacnia,
suggesting that there was reduced haemoglobin
synthesis in the subjects. ] _

" The study has also shown that hemat9log1cal
indexcs or iron status affccts birth weights of
infants. In this study, iron deficiency and/or
anaemia was probably one of the factors t'hat
contributed to babies being born with low birth
weights (Table 2). This is because during
anacmia, there is impaired dclivery of haemo-

Table 2. Haematological indexes and infant birth weight

globin and thus, oxygen to the utcrus, placcnta
and the developing foetus. The effects accounts
for the risk of low birth weight, pre-term
delivery and still births. Similarly, anaemia may
cause poor tolerance to heavy blood loss and
surgical interventions at delivery. )

Other studies conducted in developing coun-
tries have shown that severe anaemia during
pregnancy is a cause of low birth weight. For
example, a study by Macgregor (1963) showed
that the incidence of low birth weight was 42%
in severe anaemia group (Hb <7.4g/dl). .In
another study conducted in Tvory Coast .(Reln—
hardt, 1978), the mean birth weight of infants
born to anaemic women was significantly lower
than that of infants born to women who were
not anaemic (2881 g vs 3070 g). In the present
study, for severe anaemia cases (mean Hb 6.9+
0.5 g/dl), the mean birth weight of the infants
was 2160 + 228 g. This is significantly lo}ver
than 2500 g considered to be low birth weight
by the WHO. In addition, severe anaemia cases
accounted for about 25% of all the sub)‘ecgs
studied (Table 2). This suggests that anacmia is
probably a very serious problem in Morogoro.

Results of the dietary survey showed that,
there was inadequate intake of iron rich foods
(animal foods). The diet is predominantly of

Birth Muternal
eight age
Siabjec b Py RBC MCV  MCH  MCHC  weig age
Z;.Um (g/dl) wy (X107 1] (rg) (g/dl; (8) (vears)
i 74 7 18 150 a 27 32% ?5)
2 85 2 24 118 36 0 2 35
2 70 26 15 169 " 27 2522(0) 30
SRy o8 B oo 3@ d
23 2. 2 5
6 1Z:§ 38 26 143 3 30 36(0)8 iZ)
7 72 29 22 130 32 25 ?300 o)
g 62 18 L5 120 4] 34 130 24
9 109 2% 2] 17 53 4 350 20
10 66 2 34 169 19 2 200 21
i 9.1 34 23 147 39 27 2700 18
12 109 38 28 137 39 2 00 23
13 93 % 34 9 27 27 2800 25
14 91 35 39 9 2 2 2500 18
15 8.3 30 X 97 27 23 260 22
15 95 32 27 120 35 30 000 38
17 97 34 27 127 36 29 30 27
0 e " %g s » %g 2700 28
3 ! .
;9) 33 n 27 118 33 2% 2700 25
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plant foods largely carbohydrate foods. Very
little of vegetables, legumes and froits is
consumed. This is unfortunate considering that
Morogoro is endowed with a large variety of
vegelables and fruits. When the respondents
were asked whether they had any knowledge on
anacmia regarding its causes and prevention, all
respondents admitted that they have knowledge
on anacmia. However, despite their knowledge
ou anaemia, most subjects were anaemic. The
rcason put forward was that they lack economic
access (o appropriate foods.

The results of the present study suggest that
there is probably high prevalence of iron
deficiency and/or anaemia in Morogoro munici-
pality and that iron deficiency with or without
anaemia has an effect on birth weight of infants.
This is because subjects who had low Hb gave
birth to babies of low birth weights, suggesting
that iron deficiency with or without anacmia is
an important public health problem in Mor-
ogoro municipality. This calls for a much bigger
study involving a larger sample size. Howcver,
in the mean time the following immediate
actions are recommended to improve the situa-
tion. Some of the measures may include:
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