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Abstract

Introduction: Anemia is the commonest pregnancy complication worldwide. Anemia in pregnancy is a leading cause of maternal and
perinatal morbidity and mortality especially in developing countries. It is a medical condition that is usually preventable through public health
interventions, which are often feasible and cost effective. In order to strengthen the understanding of the disease for improved patient outcomes,
this study sought to ascertain the prevalence of anemia in pregnancy, the impact of hematinics supplementation on maternal anemia prevalence,
and the effect of maternal anemia on fetal outcomes at the University of Port Harcourt 
Teaching Hospital, in South-South Nigeria.


Methodology: The study was a prospective study of 430 pregnant women attending the antenatal clinic at the University of Port Harcourt
Teaching Hospital. Participants were consecutive patients with singleton pregnancies booking for antenatal care who gave consent to be recruited
for the study. Participants were enrolled at their booking antenatal visit and monitored through pregnancy till delivery. Hemoglobin concentration
was used to assess the level of anemia.


Results: The prevalence of maternal anemia at the University of Port Harcourt Teaching Hospital using the WHO definition of less than 11g/
dl is 73.5% at booking and 47.9% at delivery. Defining anemia as hemoglobin less than 10g/dl, 34.0% of the participants were anemic at booking
and 10.9% at delivery. Participants who received routine hematinics and antenatal care had hemoglobin levels which showed severity of anemia
at booking greatly reduced by the time of delivery such that only 10.9% of parturients had moderate anemia compared to 39.5% of clients at
booking. The incidence of low birth weight babies and preterm deliveries in women with anemia in pregnancy was statistically different from that
of parturients with normal hemoglobin levels (p<0.05).

Conclusion: This study confirms that anemia in pregnancy is prevalent in our environment. The study also showed that the incidence of low
birth weight babies and preterm deliveries in women with anemia in pregnancy was statistically different from that of parturients with normal
hemoglobin levels. The only stillbirths recorded in this study were in patients with moderate anemia.
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 Introduction

Anemia in pregnancy has assumed important public
health status worldwide. It is the commonest complication in
pregnancy in sub Saharan Africa, more so with the advent of the
HIV/AIDS pandermic [1]. Anemia in pregnancy is a leading cause
of maternal and perinatal morbidity and mortality especially in
developing countries. It is a medical condition that is usually
preventable through public health interventions, which are often
feasible and cost effective.


The World Health Organization (WHO) defines anemia
in pregnancy as a hemoglobin concentration less than 11g/
dl and estimates that more than half of pregnant women in
the world have a hemoglobin level indicative of anemia [2]. In
combination with obstetric haemorrhage, anemia is estimated
to be responsible for 17% to 46% of causes of maternal deaths
[3-5]]. The prevalence of anemia in Nigeria using WHO criterion
range from 76% in Abeokuta [6], 67.4% in Enugu [7], 56.1%
in Bayelsa [8] to 51.4% in Ibadan[9]. Anemia is classified as  
mild, moderate, severe and very severe and the WHO describes
the hemoglobin level for each of these classes of anemia in
pregnancy as 10-10.9g/dl, 7-9.9g/dl, 4-6.9g/dl and less than 4g/
dl, respectively [10].


The red cell is the component of the blood which has the
major responsibility of transporting oxygen from the lungs to
body tissues. Traditionally, anemia is defined as the presence
of few red blood cells in the circulation or low hemoglobin
concentration in the red blood cells[11]. In order to perform its
important function of carrying oxygen from the lungs to body
tissues, red blood cells contain hemoglobin. Normal hemoglobin
consists of four globin chains each holding a haem molecule
that contains iron. Globin is a complex protein containing
a precise sequence of amino acids that allows it to fold into a
complex pattern to favour uptake or unloading of oxygen[12]. In
pregnancy, there is a dramatic disproportionate increase in total
blood volume (up to 50% increase) and red cell mass (up to 18
- 25% increase depending on iron status) results in a decrease
in hemoglobin concentration [13]. This does not normally fall
below 11g/dl at any time during pregnancy. However deficiency
of essential hematinics arising from increased requirements and
inadequate intake have far-reaching effects on mother, fetus and
neonate [13]. Increased blood loss at delivery, preterm birth, low
birth weight babies, anemia in the first year of life, behavioral
abnormalities and poor performance are observed associated
complications of maternal anemia [13].


Iron deficiency is the most common cause of anemia in
pregnancy. Iron deficiency anemia (IDA), has been reported
to account for 75-95% of cases of anemia in pregnancy [14].
Iron-deficiency anemia, the late manifestation of chronic
iron deficiency, is thought to be the most common nutrient
deficiency among pregnant women [15]. It has been reported
that over 40 million pregnant women suffer from iron deficiency
and its consequences in developing countries [16].The high
physiological requirement for iron in pregnancy is difficult to
meet with most diets; this is so especially in developing countries
where food requirement is a problem. This dietary difficulty
therefore underlines the need for iron supplementation during
pregnancy. Although routinely implemented, the effectiveness of
hematinics supplementation in sub-Saharan Africa still needs to
be documented.


Furthermore, the extent to which maternal anemia affects
maternal and neonatal health is still uncertain [17]. Various
studies have demonstrated a strong association between low
hemoglobin concentration before delivery and adverse outcomes
in terms of low birth weight, preterm delivery [18-20], poor
apgar scores and neonatal morbidity [21,22], while others have
not[23].


We therefore sought to determine the prevalence of anemia
among our parturients and to determine whether this was
affected by iron supplementation, and to ascertain the impact of
maternal anemia to pregnancy outcome in our practice.


Methods

Study population
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Figure 1:Trend of Anemia From Booking Till Delivery Amongst
Women Who Booked For ANC in the First and Second Trimesters
of Pregnancy
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Figure 2: Trend of Moderate Anemia at Delivery Amongst
Women who Booked For ANC in the First and Second Trimesters
of Pregnancy.


 

The study was a (prospective) cohort study of 430 consecutive
women with singleton pregnancies presenting for antenatal
care at the University of Port Harcourt Teaching Hospital. The
study was in 2 parts; in the first stage, a cross sectional survey
was done to determine the prevalence and cases of anemia in
pregnancy at booking. In the second stage, a cohort design was
employed to measure the level of association between anemia
and pregnancy outcome among the cohort of women. Women
with anemia according to the WHO criteria of <11g/dl were
identified as “cases”, while the “controls” were women seen at
ante-natal clinic who had normal hemoglobin and were matched
for age, parity and gestational length. Anemia is classified as
mild, moderate, severe and very severe and the WHO describes
the hemoglobin level for each of these classes of anemia in
pregnancy as 10-10.9g/dl, 7-9.9g/dl, 4-6.9g/dl and less than
4g/dl, respectively [10]. In the University Of Port Harcourt
Teaching Hospital, a study[14] on maternal anemia was carried
out in 2004. This was however, a cross sectional study that used
hemoglobin concentration of 10g/dl as definition of anemia. 


This value was also used as a benchmark in the evaluation of the
prevalence of maternal anemia in this study (Figure 1 & 2).


The details of the study were thoroughly explained to all
women booking for antenatal care at the booking clinic during
the health talk session at the beginning of the clinic. Those who
consented were then examined one after the other and the
required information as well as phone numbers collected and
entered onto the designed proforma. Blood samples were also
collected and processed that same day. This cohort of women
was followed up till delivery and phone calls were made to trace
those missing any clinic appointments or passing their expected
dates of delivery. Pregnancy outcomes were compared for both
groups. The cohort of women was followed up till delivery.
All participants were on routine hematinics of daily folic acid
and ferrous sulphate as well as antimalarial prophylaxis with
sulphadoxine pyrimethamine as usually given during the
antenatal period. Any participant developing anemia at any point
was treated as normally done in the antenatal period. Women
used as controls who eventually became anemic were treated.
All anemic patients, at recruitment or during the course of the
study were treated. Analysis revealed the prevalence of anemia
at booking, 28weeks, 32weeks and 36 weeks of gestation as well
as the proportion of women developing anemia after booking, i.e.
during the course of pregnancy.

 The gestational age at booking and delivery, hemoglobin
concentration at booking, 28weeks, 32weeks, 36 weeks and
delivery as well as weight and Apgar score of the newborn
were recorded. Designed proforma was used to record
demographic information (age, educational status, marital
status, parity, gestational age), clinical correlates (History of
current pregnancy, Height, weight, blood group, genotype,
hemoglobin concentration, blood film findings, urine analysis)
and outcome measures (hemoglobin level at 28weeks, 32weeks,
36 weeks and delivery, gestational age at delivery, weight of
newborn, apgar scores of newborn) for each participant. Written
informed consent was obtained from participants and the ethical
committee of the hospital gave approval for the study [24].


Sample size determination

Average prevalence of anemia in pregnancy is 50% [25].
The estimate from this study was desired to be within 5% of the
actual prevalence with 95% confidence level (5% significance
level). The sample size was thus calculated from the formula
[26].
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Where n is the sample size, Z is the proportion of normal
distribution corresponding to the required significance level
(5%) which is 1.96, P is the proportion of pregnant women with
anemia which is 50% and d is the relative precision or tolerable
error of the estimate from the study which is 5%.


Thus,[image: ]

 
Deliberate over sampling for drop out and loss to follow up
was 11.2%, the average attrition rate seen in similar studies
done in Nigeria [9,24]. 11.2% of 384.16 are 42.26.


Therefore the minimum sample size for this study was 384
+ 42 = 426.


For the cohort study, the minimum sample size for the study
is determined as stated below using the formula for estimating
sample size in comparison of two proportions [27]
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Where

n = minimum required sample size

P1 = estimated proportion of anemic pregnant women with
adverse outcome

P2 = estimated proportion of non- anemic pregnant women
with adverse outcome

U = the probability of finding a significant result = 0.84
which is the power of the study.

V = percentage of the normal distribution corresponding
to the two-sided significance level (at 5% significance level, V =
1.96)

However, 430 recruited for the cross sectional survey was
used. This increased the internal validity of the study.


Statistical analysis 

All results were entered into the proforma and thence, into
an excel worksheet in the computer and analysed using EpiInfo
statistical software package. Descriptive statistics were
computed for all relevant data. Association between anemia
and pregnancy outcome was tested using ANOVA wherein the
square root of the F value is equivalent to the Student’s T- Test.
All significance were reported at P<0.05.


Results


Maternal age and parity distribution


The maternal age of the subjects ranged between 14 and
43 years with a mean of 29.6±4.4 years. The mean age of the
normal and anemic patients was 29.5±4.3 and 30.0±4.6 years
respectively. This was not statistically significant with a 
p value>0.05 (Table 1A). Three hundred and sixteen (50.2%) of the
subjects were aged between 25 and 34 years. The parity ranged
between 0 and 5 with a mean of 0.98±1.2 for all subjects while
it was 0.95±1.13 and 1.06±1.13 for the non anemic and anemic
subjects respectively. This was not statistically significant with a 
p value >0.05. Most of the subjects 72.8% (303) were Para 0 or 1
while 1.4% (6) were grand multiparous. 



Table 1A: Table of Characteristics between Anemic and Non Anemic
Gravidae.
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*Statistically significant; P values less than 0.05.


Prevalence of anemia

Out of the 430 subjects recruited for the study, 316 had
hemoglobin concentration less than 11g/dl at the time of
booking, giving a prevalence rate of anemia at booking of 73.5%.
Of the anemic subjects, 39.5% (170) and 33.5% (144) were
mildly and moderately anemic respectively. Two (2) subjects i.e.
0.5% had severe anemia at booking (Table 1B). When a minimum
hemoglobin concentration of less than 10g/dl was used to define
anemia, 34.0% of the subjects were anemic at booking.


The prevalence of anemia at delivery after hematinics
supplementation was 47.9% (158), with 37.0% (122) and
10.9% (36) having mild and moderate anemia respectively. No
parturient presented with severe anemia. Using the minimum of
hemoglobin concentration of less than 10g/dl to define anemia,
only 10.9% (36) of the subjects were anemic at delivery.


The prevalence of anemia amongst primigravidae at booking
was 74.1% while at delivery, it was 52.2%. At booking, mild,
moderate and severe anemia were 35.5%, 38.1% and 0.5%
respectively while at delivery, mild anemia was 39.1% while
moderate anemia constituted 13.4%. Using the minimum of
hemoglobin concentration of less than 10g/dl to define anemia,
only 13.4% of primigravid parturients were anemic.



Table 1B: : Prevalence of Anemia at Booking According to Maternal Age, Parity and Trimester of Pregnancy.

[image: ]


 

The prevalence of anemia amongst multiparae at booking
was 73.0% while at delivery; it was 44.8%. At booking, mild
and moderate anemia were 42.9% and 29.6% respectively
while at delivery, mild anemia was 35.4% while moderate
anemia constituted 9.4%. Using the minimum of hemoglobin
concentration of less than 10g/dl to define anemia, only 9.4% of
multiparous parturients were anemic.


Trend of anemia between time of booking & time of delivery;
Effect of hematinics supplementation


Eighty-three subjects were in their first trimester when they
registered for antenatal care; of these, 63.9% (53) were anemic,
by delivery, this had reduced to 39.6% (Table 2A). Amongst
subjects registering for antenatal care in the first trimester,
49% (26) of those anemic had moderate anemia, by delivery,
this had reduced to 9.5% (2) (Table 2B). This result revealed an
improvement of maternal hemoglobin levels by 80.6%.


Of the two hundred and fifty six (256) subjects who registered
for antenatal care in their second trimester, 76.5% (196) were
anemic, by delivery; this had reduced to 48.7% (Table 2A).
Amongst subjects registering for antenatal care in the second
trimester, 45% (89) of those anemic had moderate anemia, by
delivery, this had reduced to 25% (24) (Table 2B). This showed
an improvement on maternal hemoglobin concentration by
44.4%.



Table 2A: : Trend Of Anemia From Booking Till Delivery Amongst Women Who Booked For Anc In The First And Second Trimesters Of Pregnancy.
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Table 2B: : Trend of Moderate Anemia At Delivery Amongst Women Who Booked For Anc In The First And Second Trimesters of Pregnancy.
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TA: Total Anemic, NMA: Number with Moderate Anemia, %MA: Percentage with Moderate Anemia,


*Statistically significant; P values less than 0.05.


Mean gestational age at booking and delivery

The total mean gestational age at booking was 21.1±7.7
weeks, range of 5 to 39 weeks while the median and modal age
coincided at 20 weeks. The mean gestational length for the non
anemic and anemic participants was 21.4±7.3 and 20.2±8.8
weeks respectively. This was not statistically significant with
a p value > 0.05 (Table 1A). The total mean gestational age at
delivery was 39.2±1.9 weeks. The range was 29 to 44 weeks
while the modal age was 40 weeks and the median age 39 weeks.
The mean gestational age at delivery was 39±1.6 weeks (range
29-42), 39±1.4 weeks (range 37-44) and 37.5±0.5 weeks (range
30-40) for the normal, mildly and moderately anemic clients
respectively.


Mode of delivery (Table 3)


Table 3: :  Mode of Delivery Anemia.
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Spontaneous vertex delivery occurred in 244 (73.9%)
patients. Most of the anemic patients (77.7%) achieved this
as compared with 70.5% non anemic patients. Delivered by
caesarean section occurred in 21.6% of the anemic patients as
compared to 29.5% in the non-anemic patients. This was not
statistically significant (p>0.05). 


Fetal outcome, birth weight and apgar score (Table 4)

Three hundred and twenty six (98.8%) of the patients had
live births, 100% of the non -anemic patients compared to 97.5% 
of the anemic patients. All the patients with mild anemia had
live births. Still births occurred only in the moderately anemic
patients.



Table 4: :  Outcome of Pregnancy; Mean Gestational Age, Birth weight
and Apgar Scores at Delivery.
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*Statistically significant; P values less than 0.05.




The mean birth weight for the normal subjects was
3.3±0.5kg, range 1.1 to 3.6kg. For the mildly anemic subjects;
it was 3.4±0.5kg, range 2.0 to 4.5kg. For the moderately
anemic subjects; it was 2.8±0.7kg, range 0.7 to 4.6kg. This was
statistically significant (p<0.05).


The mildly anemic and non anemic subjects had babies
with better apgar scores compared with the moderately anemic
patients. This was however not clinically significant (p>0.05)
[28,29]].


Discussion

The WHO defines anemia in pregnancy as a hemoglobin
concentration less than 11 g/dl and estimates that more than
half of pregnant women in the world have a hemoglobin level
indicative of anemia.2The management and control of anemia 
in pregnancy is enhanced by the availability of local prevalence
statistics for effective planning and implementation. 


Table 1A shows the mean characteristics in terms of age,
parity and gestational length between non- anemic and anemic
participants and statistical analysis shows that the participants
were well matched with no significant difference between the
anemic and non-anemic participants.


The prevalence of anemia at booking using the WHO
benchmark of 11g/dl recorded in this study (73.5%) is an
indication that anemia during pregnancy is still a major problem
in Nigeria. The high anemia prevalence is in agreement with
data Ivoke et al28who reported a prevalence of 60% of maternal
anemia in South-Eastern Nigeria. A study by Olatunbosun et
al29in South-Southern Nigeria however reported a slightly lower
prevalence of 54.5%. Data from the literature in developing
countries have reported prevalence of anemia in pregnancy
that ranged from 35.0 to 75.0% [30]. A prevalence of 73.5% in
this study puts our finding in the upper limits of the range of
maternal anemia in developing countries. The prevalence of
anemia in pregnancy varies considerably because of differences
in socio-economic conditions, life-styles and health-seeking
behaviours across varying cultural settings. The prevalence of
anemia at delivery was 47.9% with 37.0% and 10.9% having
mild and moderate anemia respectively. No parturient presented
with severe anemia.


When the minimum of hemoglobin concentration was set
at less than 10g/dl to define anemia, only 10.9% of the subjects
were anemic at delivery. These variations highlight the need to
establish reference levels for local populations and for more
confirmatory research. The severity of anemia at booking was
greatly reduced by the time of delivery such that only 9.5% of
parturients had moderate anemia compared to 49% of subjects
booking at the first trimester (X2=9.99, p=0.0015). Similarly,
there was also a statistically significant difference between
the hemoglobin levels at booking in the second trimester and
at delivery (X2=1.16, p=0.00083) (Table2B) This finding is
similar to that reported by Ouedraogo et al. [31] who also
described a significant difference between hemoglobin levels at
booking and at delivery following hematinics supplementation
intrapartum. In developing countries, where diets are poor in
iron but often rich in inhibitors of iron absorption [32], the issue
of iron supplementation in pregnant women cannot be overemphasized.
In tropical areas, many women start pregnancy
with a lower store of iron [33] and undergo higher risks of
anemia because of the increase in iron needs during gestation.
As pregnancy progresses, it is known that iron requirements
for fetal growth rise in proportion to the weight of the fetus,
with most of the iron accumulating in the fetus during the third
trimester. This therefore buttresses the importance of antenatal
care and the efficacy of routine antenatal hematinics and antimalarials.


 From Table2B, it can be seen that the measure of correction
of anemia was greatest when subjects booked for antenatal care
in the first trimester (80.6% versus 44.4%). Registering for
antenatal care as early as possible should thus be advocated for.


The total mean gestational age at delivery was 39.2±1.9
weeks. The mean gestational age at delivery was 39±1.6 weeks
(range 29-42), 39±1.4 weeks (range 37-44) and 37.5±0.5 weeks
(range 30-40) for the normal, mildly and moderately anemic
subjects respectively. We found that 98.8% of the subjects had
live births; 100% of the non-anemic subjects compared to
97.5% of the anemic subjects. Still births occurred only in the
moderately anemic patients. This finding was in concert with that
reported by Nair et al. [34] who found that perinatal mortality
was more likely in women who were anemic during pregnancy.
Another study in Pakistan also found maternal anemia to be
associated with increased risk of stillbirth [35]. The mean birth
weight for the normal subjects was 3.3±0.5kg, range 1.1 to
3.6kg. For the mildly anemic subjects; it was 3.4±0.5kg, range
2.0 to 4.5kg while for the moderately anemic subjects; it was
2.8±0.7kg, range 0.7 to 4.6kg. This was statistically significant (p
-value <0.05). The relation between maternal anemia and birth
weight has been extensively reported by several investigators. In
several studies, a U-shaped association was observed between
maternal hemoglobin concentrations and birth weight [36,37]].
Abnormally high hemoglobin concentrations usually indicate
poor plasma volume expansion, which is also a risk for low birth
weight [37]. Likewise, lower birth weights in anemic women
have been reported in several studies [17,38]. We found that
the mildly anemic and non anemic subjects had babies with
better apgars cores compared with the moderately anemic
patients although this was not clinically significant (Table 4). An
association between maternal anemia and lower infant Apgar
scores has been reported in some studies. In a Pakistani study,
higher maternal hemoglobin concentrations were correlated
with better Apgar scores and with a lower risk of birth asphyxia
[39]. Also, when pregnant women were treated with iron or a
placebo in Niger, Apgar scores were significantly higher in those
infants whose mothers received iron[40].


Conclusion

This study confirms that anemia in pregnancy is prevalent in
Nigeria. Moderate anemia is associated with poor fetal outcomes
in terms of birth weight and gestational age at delivery. The
situation is probably worse than reported because the population
studied is a low risk group compared to those who do not receive
antenatal care. Educating women on early ANC booking and
compliance with the use of prescribed medications should be
emphasized and is herein advocated for.


Limitation

We did not consider the effect of parasitic infections which
can lead to anemia. We were therefore not able to determine
their contribution to anemia in our study population.
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