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Abstract: Background: Anemia is a prevalent medical disorder during pregnancy, posing a significant global public health
burden. In developing countries like Nigeria, it remains a major cause of maternal and perinatal morbidity and mortality. 4im: To
determine the red cell morphological patterns, peculiarities (clinical characteristics) of anemia, and associated risk factors including
socio-demographic factors, associated with anemia among pregnant women attending antenatal clinic of a tertiary care hospital in
North-Central Nigeria. Materials and Methods: A prospective, analytical study on 415 pregnant women attending antenatal clinic
over a period of 4 months was conducted. The red cell morphology, Packed Cell Volume (PCV), genotype, and HIV status of each
participant were determined. Using structured questionnaires, their bio-data, obstetric and medical histories, and results of routine
investigations were documented. Statistical software (SPSS version 20, Chicago 11, USA) was used to analyze the data obtained.
Continuous variables were presented as mean+SD, and categorical variables were presented as numbers and percentages.
Chi-square tests were used for comparative analysis and the level of statistical significance was set at p<0.05. In addition, the
association between anemia and socio-demographic factors, clinical characteristics, and risk factors were tested using Chi-square
test. Results: Mean age of the study participants was 29.7+5.3 years. The mean BMI was 28.0+7.2 kg/m’, and the mean parity was
1.941.7. In addition, 7.8% of the pregnant women were HIV positive. The mean packed cell volume was 32.7+3.1%, and 42.5% of
the participants were anemic, with 29.0% and 13.5% having mild and moderate anemia, respectively. The most common blood
picture indicated iron deficiency anemia, with microcytic hypochromia and normocytic hypochromia. Educational level (»=0.00)
and socio-economic class (p=0.00) were significantly and independently related to anemia, while gestational age (p=0.55) was not
significantly related. Moreover, a history of fever during the current pregnancy was significantly related to anemia (p=0.01), while
genotype (p=0.33) was not. Anemia was significantly related to HIV-positive status (p=0.00). Conclusion: Pregnant women should
be encouraged to receive antenatal care, where they can receive hematinic supplements, appropriate investigations and treatments
for fever or HIV. Poverty is a contributing factor to poor health outcomes during pregnancy. Implementing national and local
policies to boost the economy can help alleviate poverty and improve health outcomes in pregnant women.
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crucial for both the mother and developing fetus, as it provides
the necessary oxygen supply. If the hemoglobin levels fall
below acceptable levels, it can adversely affect both [5].
Anemia is traditionally defined as a decrease in the blood's

1. Introduction

Optimum hemoglobin concentration during pregnancy is
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ability to carry oxygen due to a reduced number of
erythrocytes or a lower concentration of hemoglobin per
erythrocyte, or a combination of both [1]. According to the
World Health Organization (WHO), a hemoglobin
concentration less than 11.0g/dl or packed cell volume (PCV)
of less than 33.0% is considered anemia during pregnancy [9].

Anemia during pregnancy has been classified as mild if
hemoglobin is between 10g/dl and 10.9g/dl, as moderate if
hemoglobin is between 7g/dl and 9.9g/dl, and as severe if
hemoglobin is below 7g/dl by the World Health Organization
(WHO) [9]. In tropical regions, a pregnant woman is
considered anemic when the hemoglobin concentration is less
than 10g/dl or PCV is less than 30.0% [3]. Anemia is a
significant public health issue in developing countries and the
most common medical complication during pregnancy in
Sub-Saharan Africa, especially with the prevalence of the
HIV/AIDS pandemic [14].

Globally, the prevalence of anemia in pregnancy is
estimated at 41.8%, with pregnant women being the most
affected after pre-school age children according to WHO
criteria [14]. In Africa, the prevalence of anemia in pregnant
women is estimated to be between 52.8%-61.3%, while
among non-pregnant women, the estimate is 43.4%-51.6%,
and for pre-school age children, it is between 64.3%-71.0%
[14]. The burden of anemia is highest in Asia and Africa,
where an estimated 60% and 52% of women, respectively, are
anemic, and 1%-5% respectively are severely anemic
(Hb<7g/dl) [21, 36].

The etiological factors responsible for anemia in pregnancy
are numerous, and their relative contributions vary by
geographical area and season [25, 46]. In an animal
experiment, tobacco (Nicotiana tabacum) is harmful to the
kidneys of pregnant Wistar rats and distorts the histological
architecture of the kidneys. Ingested tobacco impairs the
blood-clearing function of the kidneys as serum creatinine and
urea levels are elevated in the blood. In addition, tobacco
ingestion by Wistar rats during gestation reduces the birth
weight of their pups [48].

Malaria, a common cause of febrile illness and anemia
among pregnant women in Nigeria, is endemic. However,
simple interventions like iron supplements, long-lasting
insecticidal nets, and intermittent preventive treatment have
proven effective in the control of malaria [8, 29, 39].
Hookworm infection is also a significant cause of anemia in
poor communities, yet its management during pregnancy has
received less attention compared to other causes [19, 45].

Anemia during pregnancy is associated with significant
maternal, fetal, and neonatal morbidity and mortality from
reports gotten from studies done in both hospital and
communities [6, 28, 30, 46]. Obtained results from different
studies indicate that high levels of blood pressure, glucose and
lipid metabolic disorders, asymptomatic hyperuricemia,
activation of systemic immune inflammation and fibrogenesis,
contribute to kidney damage [49, 52, 55, 56, 58-60], which can
lead to anemia taking into account that erythropoietin (an
important factor in erythropoiesis) is synthesized by the kidneys.

Maternal complications include pregnancy-induced

hypertension, abruptio placentae, puerperal venous
thrombosis, cardiac failure, infections (urinary tract infections,
puerperal sepsis), postpartum hemorrhage (PPH), and
maternal mortality.

Fetal complications from severe maternal anemia include
limited oxygen supply which could lead to intrauterine growth
restriction (IUGR), prematurity, preterm labor, preterm
premature rupture of membranes, low birth weight, and
increased perinatal or postnatal mortality [4, 7]. Even mild
forms of anemia have been linked to permanent cognitive
damage by decreasing attention span and shortening memory.
Children born with anemia have intelligence quotients (IQs)
that are two points lower per every lg/dl decrease in
hemoglobin than other children [43]. The costs of anemia to
individual and national productivity are significant. Women
with anemia during pregnancy have decreased work capacity
and may be unable to earn their livelihood if the work involves
manual labor [18, 43].

Anemia during pregnancy is a significant public health
concern that can negatively impact both the mother and the
baby. According to March of dimes, there are two major
causes of anemia during pregnancy: iron deficiency which
could be described as nutritional deficiency is the commonest
cause, and genetic disorders like sickle cell disease or
thalassemia is the second [27]. Aside these causes, there are
other causes of anemia in pregnancy and predisposing factors.
Many of these causes are preventable.

For iron deficiency anemia (IDA) during pregnancy, the
women may use iron pills, although overdose or overuse of the
pills can affect the stomach or colon causing side effects like
nausea, vomiting, abdominal discomfort and constipation [26].
Dapagliflozin increases the effectiveness of treatment and
improve the clinical course of type 2 diabetes mellitus and
hypertension in patients with such comorbidities [50, 51, 53,
54, 57, 61-63].

Sickle cell anemia during pregnancy can be corrected right
from the point of marriage. It will be advised that intending
couples check their sickle cell trait (genotype) before they
progress in the marriage, because this will help in keeping the
next generation of women less susceptible to anemia during
pregnancy. Therefore, identifying the prevalence of anemia
and associated socio-demographic factors in the local
environment can enhance patients’ management, resulting in
improved feto-maternal well-being, and reduced maternal and
perinatal mortality and morbidity.

This study aimed to determine the red cell morphological
patterns, peculiarities (clinical characteristics) of anemia, and
associated risk factors including socio-demographic factors,
associated with anemia among pregnant women attending
antenatal clinic of a tertiary care hospital in North-Central
Nigeria.

2. Materials and Methods
2.1. Study Area

This study was conducted at the antenatal clinic of the
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Federal Medical Center (FMC) in Keffi, a sub-urban town
located in the Keffi Local Government Area of Nasarawa
State, North-Central Nigeria. FMC Keffi is a tertiary care
hospital with a capacity of 277 beds. Established in April 2000,
it serves as a major referral center and a training institution for
postgraduate doctors. The Antenatal Clinic is a unit within the
Department of Obstetrics and Gynecology, and offers a range
of services such as health education, nutritional counseling,
immunization, screening and treatment of common diseases
during pregnancy.

2.2. Study Population

This study was a prospective, analytical study conducted
from October 2018 to January 2019. The study population
comprised pregnant women attending the antenatal clinic.

2.3. Sample Size

Kish Leslie formula for cross-sectional studies [9] was used
for calculating the sample size.

z2PQ

n= a2

Where:

n is the desired sample size;

Z is the standard normal deviate usually set at 1.96, which
corresponds to the 95% confidence interval,

P is the proportion of the prevalence of anemia during
pregnancy, which is 43.5% based on a similar, previously done
study at Bingham University Teaching Hospital, Jos, Plateau
State, North-Central Nigeria by Bassi et al [4];

Q is complementary proportion equivalent to 1-P; that is,
1-0.435 equals to 0.565;

d is the degree of accuracy desired (absolute precision),
which is 5.0% (0.05).

1.962 x 0.435 x 0.565
Thus, n = —————F—

0.052
0.944
n=——
0.052
n = 378

Based on the previous year's record, the antenatal clinic has
an average booking rate of 52 pregnant women per week, with
a total of 2,800 pregnant women booking for antenatal care.
For this study, a total of 415 respondents were sampled,
accounting for a 10% attrition rate from the required sample
size of 378 respondents. The sampling pool consisted of
singleton pregnant women (pregnant women with just a fetus)
on the attendance list at every antenatal clinic, randomly
selected and willing to participate in the study.

The following pregnant women were excluded: those
attending follow-up antenatal visits, those who had received
a blood transfusion during the current pregnancy, women
already receiving treatment for anemia before their antenatal
visit, pregnant women with multiple gestations, and those
with a history of antepartum hemorrhage in the current
pregnancy.

2.4. Study Procedure

Pregnant women who provided written consent were
interviewed using a semi-structured questionnaire. The
questionnaires were administered from the Department of
Obstetrics and Gynecology to ensure accurate data collection.
Each participant was assigned to one of five social classes
based on her education level and her husband's occupation,
using a scoring system developed by Olusanya et al [35]. For
single or separated women, social class was determined by
their occupation and educational status.

Social classes 1 and 2 were considered the upper class,
comprising of elites, professionals such as doctors, lawyers,
bankers, and individuals in managerial positions. Class 3
represented the middle class, which included nurses, clerks,
technicians, artisans, and similar occupations. Social classes 4
and 5 were considered the least in the classification.

Blood samples were collected from the participants, and
clinical examinations were conducted on each sample. Using
the micro-method of hematocrit estimation, the packed cell
volume (PCV) was determined [12]. Women with a PCV
below 33.0% (Hb below 11g/dl) were provided with free iron
and folic acid tablets for eight weeks and counseled for further
investigation into the cause and characteristics of their
anemia.

The morphology of red blood cells was determined using
Leishman's staining technique, as described by Dayyal [13].
Microcytic  hypochromic morphology was considered
indicative of iron deficiency, while macrocytic blood picture
was interpreted as megaloblastic anemia. A combination of
both morphologies was interpreted as dimorphic anemia.
Results of other clinical investigations like genotype and HIV
screening were obtained from the laboratory and entered into
the questionnaires.

2.5. Quality Control

The PCV measurement and red cell morphology were
analyzed by a clinical hematologist who was dedicated to this
study. Another clinical hematologist who was also dedicated
to this study, randomly selected specimen samples at intervals
for cross-checking and quality control. The purpose of this
was to ensure quality control and reduce intra- and
inter-observer errors.

2.6. Data Analysis

Statistical package for social sciences (SPSS package)
version 20 was used to analyze the data. Descriptive statistics
were computed for relevant variables. Chi-square test was
used for comparative analysis and the level of significance
was set at p<0.05. The association between anemia and
socio-demographic factors, clinical characteristics, and
associated risk factors were tested using Chi-square.

2.7. Ethical Consideration

Ethical clearance was obtained from the Health Research
Ethics Committee of FMC Keffi. In designing this study,



signed consents from each participant was obtained.
Confidentiality of respondents’ responses and beneficence of

participants were upheld.

3. Results

400 of the 415 collected blood samples were analyzed, 10
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samples were not analyzable, and 5 were clotted. The study
findings are presented in the following six tables. Table 1
displays the socio-demographic characteristics of the pregnant
women, with mean age of 29.7+5.3 years and a mean parity of
1.9£1.7 children. 49% of the women had tertiary education
(higher social class), while 29.75% and 31.75% were in the
middle and lower social classes, respectively.

Table 1. Socio-demographic characteristics of the women at antenatal clinic, n=400.

Socio-demographic characteristics Options Frequency, n (%)

Age (year range) <20 2 (0.5)
20-24 66 (16.5)
25-29 127 (31.75)
30-34 123 (30.75)
35-39 70 (17.5)
>40 12 (3.0)
Total 400 (100)
Mean age = 29.7+5.3

Marital status Married 397 (99.25)
Single 2 (0.5)
Widowed 1(0.25)
Total 400 (100)

Parity 0 93 (23.25)
1-4 276 (69.0)
>5 31 (7.75)
Total 400 (100)
Mean age = 1.9+1.7

Educational level No formal 13 (3.25)
Primary 38(9.9)
Secondary 153 (38.25)
Tertiary 196 (49.0)
Total 400 (100)

Social class 1 56 (14.0)
2 98 (24.5)
3 119 (29.75)
4 107 (26.75)
5 20 (5.0)
Total 400 (100)

Occupation Professional 23 (5.75)
Skilled labor 152 (38.0)
Unskilled labor 225 (56.25)
Total 400 (100)

Husband’s occupation Professional 62 (15.62)
Skilled labor 196 (49.37)
Unskilled labor 139 (35.01)
Total 397 (100)

Table 2 details the clinical characteristics of the pregnant
women, with 68.5% booking for antenatal care during the
second trimester of pregnancy. Among the women who already
had previous delivery, the mean inter-pregnancy gap was

1.8+1.1 years. A total of 45.25% of the women experienced
fever during the index pregnancy, with 7.75% being HIV
seropositive, and 14.75% having the sickle cell trait. 40.5% and
27% of the women were overweight and obese, respectively.

Table 2. Clinical characteristics of the women, n=400.

Clinical characteristics Options Frequency, n (%)
Trimester First 72 (18.0)
Second 274 (68.5)
Third 54 (13.5)
Total 400 (100)
Inter-pregnancy interval <2 years 172 (43.0)
>2 years 228 (57.0)
Total 400 (100)
Miscarriage/Ectopic Yes 130 (32.5)
No 270 (67.5)
Total 400 (100)
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Clinical characteristics Options Frequency, n (%)
Bleeding during previous pregnancy Yes 17 (4.25)
No 383 (95.75)
Total 400 (100)
Fever Yes 181 (45.25)
No 219 (54.75)
Total 400 (100)
Genotype AA 341 (85.25)
AS 59 (14.75)
Total 400 (100)
HIV positive status Yes 31 (7.75)
No 369 (92.25)
Total 400 (100)
BMI <18.5 6 (1.5)
18.5-24.9 124 (31.0)
25.0-29.9 162 (40.5)
>30 108 (27.0)
Total 400 (100)

Table 3 shows the association between red cell morphology
and anemia. It shows that the mean PCV was 32.743.1% with
a range of 21% to 40%. Also, it shows that 42.5% of the
pregnant women were anemic. Of the anemic women, 68.24%
had mild anemia, 31.76% had moderate anemia, and none had

severe anemia. The majority of women with normal red cell
morphology were not anemic (94.79% and 87.87%,
respectively), while the majority of those with microcytic
hypochromic red cell morphology were anemic (85.5%).

Table 3. Association between red cell morphology pattern of the pregnant women and anemia.

RBC Morphology Options Non-anemic (%) Anemic (%) p-value X2

Normocytosis No 30 (15.88) 159 (84.12) 0.00* 245.1
Yes 200 (94.79) 11 (5.21)
Total 230 (57.5) 170 (42.5)

Normochromia No 20 (12.42) 141 (87.58) 0.00* 4.1
Yes 210 (87.87) 29 (12.13)
Total 230 (57.5) 170 (42.5)

Dimorphic No 215 (61.43) 135 (38.57) 0.00* 177
Yes 15 (30) 35(70)
Total 230 (57.5) 170 (42.5)

Hypochromia No 210 (87.14) 31 (12.86) 0.00* 2179
Yes 20 (12.58) 139 (87.42)
Total 230 (57.5) 170 (42.5)

Microcytosis No 220 (81.18) 51(18.82) 0.00% 192.8
Yes 10 (7.75) 119 (92.25)
Total 230 (57.5) 170 (42.5)

Macrocytosis No 225 (57.54) 166 (42.46) 0.9 0.014
Yes 5(55.56) 4 (44.44)
Total 230 (57.5) 170 (42.5)

*Statistically significant p values; ** statistically insignificant p values

Table 4  displays the  association  between
socio-demographic characteristics of the pregnant women at
booking (antenatal clinic) and anemia, with pregnant women
below 20 years having the highest prevalence of anemia.

There was an inverse relationship between the prevalence of
anemia and the level of education of the women (x* = 17.6,
p=0.00). Anemia was significantly more common in women
of lower social class (x* = 14.5, p=0.00).

Table 4. Association between socio-demographic characteristics of the pregnant women at booking (antenatal clinic) and anemia.

Characteristics Options Non-anemic (n) Anemic (n) p-value X2
Age (years) <20 1 1
20-24 34 32
25-29 71 56
30-34 77 46 078 25
35-39 40 30
>40 7 5
Total 230 (57.5%) 170 (42.5%)
Marital status Married 229 168 0.50%** 1.4
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Characteristics Options Non-anemic (n) Anemic (n) p-value X2
Single 1 1
Widow 0 1
Total 230 (57.5%) 170 (42.5%)
Parity 0 58 35
1-4 155 121 0.55%* 1.2
>5 17 14
Total 230 (57.5%) 170 (42.5%)
Educational level No formal 6 7
Primary 15 23
Secondary 80 73 0.00% 17.6
Tertiary 132 64
Total 230 (57.5%) 170 (42.5%)
Social class 1 29 21
2 51 47
3 69 50 0.00* 14.5
4 73 34
5 8 18
Total 230 (57.5%) 170 (42.5%)

*Statistically significant p values; ** statistically insignificant p values

Table 5 illustrates univariate analysis of clinical characteristics ~ with anemia (x* = 17.0, p=0.00). However, there was no
with anemia. There was significant association between history  significant association between gestational age (trimester of
of fever in the index pregnancy and HIV status of the women  pregnancy) at booking and anemia (x*= 1.9, p= 0.58).

Table 5. Univariate analysis between clinical characteristics of the pregnant women and anemia.

Clinical Characteristics Options Non-anemic (%) Anemic (%) p-value X2
First 35(46.05) 41 (53.95) 0.55%* 1.9
Gestational Age (trimester) Second 108 (55.1) 88 (44.9)
Third 61 (52.58) 55(47.42)
Total 204 184
<2years 103 (59.88) 69 (40.12) 0.19%** 24.1
Inter-pregnancy interval 2+years 127 (55.7) 101 (44.3)
Total 230 (57.5%) 170 (42.5%)
Fever Yes 121 (66.85) 60 (33.15) 0.00* 17.9
No 96 (43.84) 123 (56.16)
Total 217 (54.25%) 183 (45.75%)
Genotype AA 200 (58.65) 141 (41.35) 0.33%* 3.4
AS 30 (50.85) 29 (49.15)
Total 230 (57.5%) 170 (42.5%)
HIV Yes 5(16.12) 26 (83.08) 0.00* 13.1
No 213 (57.72) 156 (42.28)
Total 218 (54.5%) 182 (45.5%)

*Statistically significant p values; ** statistically insignificant p values

Table 6 shows multivariate analysis of risk factors associated with anemia. Multivariate analysis showed that anemia was
significantly related to the history of fever in the index pregnancy (OR = 0.4; p=0.00; 95% CI = 0.3-0.7), HIV positive status (OR
=0.2; p=0.01; 95% CI = 0.1-0.6), and low social class (OR = 0.3; p=0.00; 95% CI = 0.2-0.7).

Table 6. Multivariate analysis of risk factors associated with anemia.

Risk Factors Odds Ratio (OR) p-value 95% Confidence Interval (CI)
Fever in index pregnancy 0.4 0.00* 0.3-0.7
HIV positive status 0.2 0.01%* 0.1-0.6
Para 0 1.4 0.21%* 0.8-2.3
Para 1-4 2.1 0.69** 0.6-2.1
Para >5 1.2 0.40%* 0.6-2.0
Social class 2 0.6 0.15%* 0.3-1.2
Social class 3 0.3 0.00* 0.2-0.7

*Statistically significant p values; ** statistically insignificant p values
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4. Discussion

Diagnosing malaria during pregnant women's antenatal
clinic visits is crucial as it enables proactive planning to
prevent the complications of anemia. This is especially
important in tropical regions where anemia during pregnancy
is a common cause of high birth-related morbidity and
mortality [5, 20, 23, 34].

Studies conducted in third-world countries have shown
that the prevalence of anemia during pregnancy ranges from
35.0% to 75.0%, with primigravidae living in
malaria-endemic areas experiencing higher severity and
incidence of anemia [14, 40]. In this study, the prevalence of
anemia among pregnant women was 42.5%, which falls
within the mid-range when compared to findings from other
studies in Nigeria and in South Eastern African countries [3,
10, 18, 31, 34, 36, 37]. There is consistency in this study with
the 40.01% prevalence rate of anemia among pregnant
women in Nigeria documented in the World Health
Organization's Global database on anemia [14] as well as the
findings from other studies in Jos, Plateau State, Nigeria [5];
Enugu, Southeast Nigeria [16]; and Jamitown, Southeast
Ethiopia [15, 31, 42]. However, it is lower than the
prevalence rates reported in Derna City, Libya [17],
Abakaliki, Nigeria [18, 37], and in Maharashtra and
Telangana, both in India [2, 38].

The high prevalence of anemia in this study is linked to the
low socio-economic status of the women, which can
adversely impact their nutritional status and health-seeking
behavior [9, 47]. However, compared to the 1988 data quoted
by the World Health Organization, which reported a 56.0%
prevalence of anemia in Africa, the prevalence in this study
is lesser and this suggests a modest improvement in
prevalence rate of anemia in pregnancy over the past three
decades, although it remains unacceptably high [41].
Nevertheless, the prevalence of anemia in this study is still
higher than the rates reported in other regions like Surulere,
Lagos, Southwest Nigeria (35.3%), Aymiba, Northwest
Ethiopia (25.2%), Benin-city, Southern Nigeria (20.7%), and
Kano, Northwest Nigeria (17.0%) [3, 11, 15, 31, 32, 42].

No pregnant woman was severely anemic in this study, but
most of them had mild to moderate anemia with mild
anaemia being dominant. This finding is consistent with
other studies conducted in Nigeria [1, 5, 21, 36]. In contrast,
severe anemia was observed in some studies conducted in
different geo-political zones of Nigeria, such as Sagamu,
Abeokuta, and Benin, with a prevalence of 0.7%, 1.7%, and
2.8%, respectively [11, 33]. Severe anemia in those studies
was observed in pregnant women with sickle cell anemia and
in patients with chronic illnesses or immunodeficiencies.
However, our finding of no severe anemia is in agreement
with the results of studies conducted in Enugu, Southeast
Nigeria, and Ibadan, Southwest Nigeria [9, 33].

Moreover, this study shows that the mean Packed Cell
Volume was 32.7%, indicating anemia according to WHO
standards. The incidence of anemia among different age

groups was not significantly different (p=0.78), which is
consistent with findings from a study conducted in
Port-Harcourt, Nigeria [10] and studies from other African
countries [36, 46].

Interestingly, multiparity especially when the pregnancies
occur within short inter-pregnancy intervals, is traditionally
known to cause anemia during pregnancy due to repeated
exhaustion of stored iron. However, no consistent relationship
(p=0.55) between these two parameters: increasing parity and
anemia, was discovered in this study. This finding is
consistent with previous reports in Zaire and Port-Harcourt,
Nigeria [10, 24], but differs from a Tanzanian report [22]. It
would not be far-fetched to say that the interaction pregnant
women get with other pregnant women at the antenatal clinic,
knowledge and practice of feeding optimally on balanced diet,
as well as the antenatal clinic experience gained from the first
pregnancy, may play a role in reducing gestational anemia.

In addition, no relationship was observed between the
prevalence of anemia and increasing age of gestation (trimester
of pregnancy), indicating that all pregnant women were
susceptible to anemia throughout gestation. As supported by
previous studies conducted in Gondar, India, and Nigeria, early
antenatal care could serve as an important preventive measure
for anemia during pregnancy [10, 31, 32, 46].

Despite the high level of education of most participants,
most of them were either in low or middle social class, as
noted by Bukaret al [8]. This is likely due to a significant
percentage (35.01%) of their husbands being in the
unskilled labor class, with only 15.62% being professionals.
In fact, 56.25% of the participants were in the unskilled
labor class. The low socio-economic status of these women
can have a significant impact on their nutritional status and
health-seeking behavior, as they tend to feed on low
micronutrients, low animal protein, and low vitamins but
feeding heavily on carbohydrates and phytates, which
interrupt the intestinal uptake of iron and trace minerals
such as calcium and zinc [41]. In third-world countries,
gestational anemia is commonly attributed to nutritional
deficiencies, particularly iron deficiency in diet. The second
and third trimesters of gestation are when the need for iron
rises enormously. Unfortunately, this period was when 82%
of the participants in this study booked for antenatal care.
To prevent and manage anemia during pregnancy, early
antenatal care and nutritional interventions are crucial,
particularly among women of low socio-economic status.
Therefore, economic empowerment of women could play a
crucial role in reducing the prevalence of anemia.

In this study, approximately 57% of the parous women had
an inter-pregnancy interval that is over 2 years. This feature
may be attributed to the high level of education and
civil/public service employment of the women. Consistent
with the findings of Bukarer al [8], a higher percentage of
women with an inter-pregnancy interval of less than 2 years
had anemia.

Malaria is a major cause of fever and anemia. Feverish
condition during pregnancy has been shown to be
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significantly associated with anemia in this study. 73.5% of
the 31 participants who tested positive for HIV were anemic,
which is not surprising as HIV infection is a recognized risk
factor for anemia. Mechanisms demonstrating the
relationship of HIV infection with anemia include direct
effects of the virus on red blood cells, bone marrow
suppression due to cytokine release, and chronic
inflammation or opportunistic infections, which may be
worsened by the use of zidovudine or other antiretroviral
drugs used in highly active antiretroviral therapy (HAART).

The most common types of anemia observed were
normocytic hypochromia and microcytic hypochromia, which
are characteristic of iron deficiency anemia. Diagnosing iron
deficiency anemia using the gold standard of stained bone
marrow aspirate examination is invasive. Analysis of serum
ferritin is expensive and uncommon, and the ferritin level can
rise if there is an inflammation, a common condition in
Nigeria. In this study, a blood picture suggestive of iron
deficiency was observed to complicate 97.6% of all cases of
anemia, which is higher than the 64.0% reported by
Vanderjagt et al [44].

5. Conclusion

History of fever during pregnancy, HIV positive status,
and low socio-economic status are significant risk factors
associated with anemia in pregnancy. The most common
blood pictures seen among the anemic patients were
normocytic hypochromia and microcytic hypochromia,
which are characteristic of iron deficiency anemia. It is
crucial to prioritize and intensify interventions to prevent and
treat anemia during antenatal care visits. Furthermore, it is
important to investigate and treat other causes of fever in
pregnancy, apart from malaria. Development of effective
diagnostic methods for early diagnosis of anemia in pregnancy,
and clinically effective treatment regimen for proper
management of anemia in pregnancy in order to avoid
life-threatening, and possibly fatal complications are also very
necessary and should be the direction of future research.
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