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Abstract

Background: In Africa, anemia in pregnancy contributes to non-attainment of the MDG goals 4 and 5. This study 
examined the prevalence and some risk factors for anemia at two levels of health care in the Ibadan metropolis.
Methods: This was a retrospective study of the booking records of pregnant women at the University College Hospital 
(UCH, a profi t-making tertiary institution) and Adeoyo Maternity Hospital (AMH, a secondary level institution offering 
free services) in Ibadan, September 1, 2008 to December 31, 2008. Eligible women had singleton pregnancies and 
no known chronic illnesses. Anemia was defi ned as packed cell volume (PCV) <30%, and degrees of anemia as mild 
(PCV 27–29%), moderate (PCV 19–26%), and severe (PCV below 19%). Statistical analysis was done by the Chi-square 
test, Fisher exact test, and t-test. A P value of <0.05 was considered signifi cant. 
Results: Data from 2702 women (384 and 2318 from UCH and AMH, respectively) were available for analysis. 
About 30% of the women were anemic. The patients in UCH had higher mean PCV (33.03± 4.32 vs. 31. 04 ± 4.09, 
P = 0.00). A higher proportion of anemia was seen in patients presenting in Adeoyo (32.4% vs. 16.7%, P = 0.00). 
Factors associated with anemia included young age (P = 0.00), low parity (P = 0.00), and hospital type (P = 0.00). 
Parity and hospital type remained signifi cant on logistic regression.
Conclusion: Lower prevalence of anemia at the tertiary hospital maybe attributed to the higher socioeconomic 
status of the clientele. Short-term early antenatal management of anemia and long-term economic/educational 
empowerment is advocated. 
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Résumé

Contexte: En Afrique, l’anémie chez la grossesse contribue ànon-réalisationde l’OMD 4 et 5. Cette étude a examiné la 
prévalence et certains facteurs de risque pour l’anémie à deux niveaux de soins de santé dans la métropole d’Ibadan.
Méthodes: C’est une étude rétrospective sur les dossiers de réservation des femmes enceintes à l’University 
College Hospital (UCH, un établissement de soins tertiaires lucratives) et les Adeoyo Maternity Hospital (AMH, un 
établissement de niveau secondaire qui offre des services gratuits) à Ibadan, 1er septembre 2008 au 31 décembre 
2008. Femmes admissibles n’avaient grossesses singleton et aucune connu des maladies chroniques. L’anémie est 
défi nie comme le volume cellulaire emballés (PCV) < 30% et les degrés de l’anémie comme légère (PCV 27-29%), 
modérée (PCV 19%) et sévère (PCV inférieure à 19%). Analyse statistique a été effectuée par le test du chi carré, test 
exact de Fisher et t-test. Une valeur de p de < 0,05 était considérée comme signifi cative.
Résultats: Données de 2702 femmes (384 et 2318 UCH et AMH, respectivement) étaient disponibles pour l’analyse. 
Environ 30% des femmes ont été anémique. Les patients de UCH avaient PCV moyen plus élevé (33.03± 4,32 vs 
31.04 ± 4,09, P = 0,00). Une proportion plus élevée de l’anémie a été observée chez les patients présentant en Adeoyo 
(32,4% vs 16,7%, P = 0,00). Facteurs associés à l’anémie incluaient jeune âge (P = 0,00), faible parité (P = 0,00) et le 
type d’hôpital (P = 0,00). Parité et le type d’hôpital est demeurée signifi catives sur la régression logistique.
Conclusion: Plus faible prévalence de l’anémie à l’hôpital de soins tertiaires peut-être attribuée au statut socio-
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économique plus élevé de la clientèle. Gestion prénatale précoce à court terme de l’anémie et l’autonomisation 
économique éducatifs à long terme est préconisée.

Mots clés: L’anémie, empowerment, étiologie, parité, grossesse

the Adeoyo Maternity Hospital (AMH) both in 
the city of Ibadan between September 1, 2008 and 
December 31, 2008. While UCH is a tertiary health 
institution offering both primary health services 
and serving as a major referral center for the people 
of Ibadan and its environment, AMH serves as a 
secondary maternity referral center and as a primary 
facility for the people of Ibadan and environs.

The case records of women registering for care at 
both institutions during the period under review 
were retrieved from the medical records department 
of the hospital. Data were obtained with respect to 
age, parity, gestational age at booking, and packed 
cell volume at booking. To qualify for this study, 
the case must be a singleton pregnancy with no 
complaint of vaginal bleeding and no known chronic 
illness such as sickle cell disease.

In both hospitals to determine packed cell volume 
(PCV), blood is taken by finger prick into a capillary 
tube. After centrifugation with the microhematocrit 
centrifuge for 5 min at 3000 rpm, the PCV was 
measured using a Hewkley microhematocrit 
reader. PCV less than 30% (or hemoglobin less 
than 10.0 g/ dL) was considered to be anemia in 
pregnancy. The severity of anemia was classified as 
follows: mild (PCV 27-29%), moderate (PCV 19-
26%), and severe (PCV below 19%).[10]

Data were analyzed using the Statistical Package for 
Social Sciences (SPSS) software version 11 (SPSS 
Inc; 2001). There was cross-tabulation of various 
variables against PCV. Proportions were compared 
using the Chi-square test and Fisher exact test, 
where appropriate. Means were compared by the 
t-test. A P value of <0.05 was considered significant.

Ethical permission for the study was obtained from 
the joint UI/UCH institutional review board.

Results

During the study period, 507 patients presented 
for care at UCH. One hundred and twenty-three 
women (123, 24.3%) either had chronic illnesses 
as determined by the history they gave or did not 
have adequate data and so were excluded from 
further analysis. At Adeoyo maternity hospital, 2698 
women presented for care of whom 380 (14.1%) 
either had chronic illnesses as determined by the 
history they gave or did not have adequate data and 

Introduction

An estimated 58.27 million women worldwide are 
anemic during pregnancy, 95.7% of whom live in 
developing countries.[1] In Africa, the prevalence 
of anemia in pregnancy has been estimated to be 
35-75%.[1] It continues to be a topical issue in many 
developing countries because of its association with 
adverse pregnancy outcome such as increased rates 
of maternal and perinatal mortality, premature 
delivery, low birth weight, etc.[2,3] In Nigeria, where 
a conservative maternal mortality ratio of 1,000-
1,500/100,000 live births is reported, anemia has 
been estimated to contribute to 11.0% of these 
deaths.[3,4] Anemia may worsen the sequelae of 
postpartum hemorrhage and predispose to puerperal 
infection—both important causes of maternal 
mortality in developing countries.[3] In the infant, 
it is a risk factor for iron deficiency anemia which 
if un-corrected, can be associated with adverse 
behavioral and cognitive development.[5]

The etiological factors for anemia in pregnancy 
are multiple and their relative contributions vary 
by geographical area and by season.[5,6] In West 
Africa, the most common cause is nutritional 
deficiency especially of iron and folic acid.[3,5] 
Other causes include parasitic infestations such 
as malaria and hookworm; infections like HIV 
and hemoglobinopathies.[2,7] The predisposing 
factors are grand-multiparity, young age, low 
socioeconomic status, and illiteracy.[5,8] Others 
include inter-pregnancy spacing of <1 year and 
late booking among others.[8,9] These factors abound 
among pregnant women in Nigeria, making anemia 
in pregnancy an important reproductive health 
problem.[5,8]

With the attainment of the MDGs becoming 
increasingly distant, it is important to constantly 
examine factors such as anemia in pregnancy, which 
contributes to adverse maternal and infant health 
outcomes. Thus, the objectives of this study were 
to examine the prevalence of anemia at two levels 
of health care in the Ibadan metropolis and examine 
some factors associated with this problem.

Materials and Methods

This was a retrospective study of normal pregnant 
women who registered with the antenatal units 
of the University College Hospital (UCH) and 
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so were excluded from further analysis. The data 
from a total of 2702 women, 384(75.7%) and 2318 
(85.9%) from UCH and Adeoyo, respectively, were 
available for analysis.

Table 1 shows the distribution of selected maternal 
characteristics at booking. While over half of the 
patients presented in the 2nd trimester and beyond, 
almost half of the patients were primigravidae. The 
patients in UCH were older, with higher mean 
PCV and booked at lower GA compared to the 
women in AMH. These differences were statistically 
significant. While UCH had a higher proportion 
of patients older than 35 years, booking in the 1st 

trimester of pregnancy and being primigravids, the 
contrast was seen in Adeoyo. About 30% of patients 
overall were anemic. Severe anemia was seen in 
0.4%. A higher proportion of anemia was seen in 
patients presenting in Adeoyo.

Table 2 shows the characteristics of the women 
with PCV less than 30%. The anemic women were 
younger and booked later. A higher proportion 
of anemia was observed in women less than 
20 years, women booking in the 2nd/3rd trimesters of 
pregnancy and in primigravidae. These differences 
were statistically different.

Table 3 shows the differences between the anemic 
women booked in UCH and Adeoyo. Similar to the 
general profiles of patients seen in these hospitals, 
the anemic patients in UCH were older and booked 
at lower GA compared to the women in AMH. 
These differences were statistically significant. 
In addition, the anemic patients in UCH had a 
higher proportion of patients older than 35 years, 

booking in the 1st trimester of pregnancy and were 
primigravidae.

Discussion

The 30% prevalence of anemia reported in this study 
is slightly higher than the value of 25.0% reported by 
Aimakhu et al.,[11] working in the same city, earlier 
in the decade, and the rate of 15.0% reported by 
Akeredolu and Fakeye[12] from Ilorin in the same 
region. It is however slightly lower than the rate of 
35.3% reported by Anorlu et al.,[3] working in the 
same south west region, 51.8% reported by Bukar 
et al.,[5] working in northern Nigerian, and 40.4% 
reported by Dim and Onah[2] working in south east 
Nigeria. When the World Health Organization[1] 
criterion for the diagnosis of anemia in pregnancy, 
i.e. hemoglobin <11.0 g/dl (PCV <33%) is applied, 
60.8% of the women were anemic. A range of 35-
75% has been reported for developing countries. [10,13] 
The definition of what constitutes anemia in 
pregnancy has been the subject of lively debate for 
several years. If this definition were to be applied in 
Nigeria, more than two thirds of women attending 
antenatal clinics in the country will require to be 
investigated for anemia.[13] In practice, it has been 
found that a large number of pregnant Nigerian 
women with hematocrit values between 30% and 
33% get through pregnancy without any apparent 
ill effects to themselves or their offspring. Thus, in 
practice, only anemia with hematocrit lower than 
30% is deemed worthy of further investigation and 
treatment in this environment.[13]

While most cases of anemia were either mild 
or moderate, some women still presented with 

Table 1: Selected maternal socio-demographic characteristics

Variable All women, n=2702 % UCH, n=384 % Adeoyo, n=2318 % P value

Mean age 27.89 ± 5.39 30.93 ± 4.65 27.39 ± 5.34 0.000

Mean packed cell volume 31.32 ± 4.18 33.03 ± 4.32 31.04 ± 4.09 0.000

Mean gestational age 26.15 ± 6.95 24.65 ± 9.67 26.4 ± 6.36 0.001

Anemia present

Nil anemia 1887 (69.8) 320 (83.3) 1567 (67.6) 0.000

Yes 815 (30.2) 64 (16.7) 751 (32.4)

Mild anemia 498 (18.4) 36 (56.3) 462 (61.5) 0.03

Moderate anemia 307 (11.4) 25 (39.1) 282 (37.5)

Severe anemia 10 (0.4) 3 (4.7) 7 (0.9)

Parity

Primigravidae 1324 (49.0) 209 (54.4) 1115 (48.1) 0.000

Multipara 1319 (48.8) 156 (40.6) 1163 (50.2)

Grand multipara 59 (2.2) 19 (5.0) 40 (1.7)

Age grouping (years)

<20 109 (4.0) 1 (0.3) 108 (4.7) 0.000

20 to 34 2203 (81.5) 295 (76.8) 1908 (82.3)

35 and above 390 (14.4) 88 (22.9) 302 (13.0)

Trimester

1st 126 (4.6) 47 (12.3) 77 (3.3) 0.000

2nd 1408 (52.1) 187 (49.0) 1221 (52.7)

3rd 1168 (43.3) 148 (38.7) 1020 (44.0)
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severe anemia. The proportion of 0.4% with severe 
anemia is similar to the value of 0.7% reported 
from Sagamu[14] but lower than 2.1% by Bukar 
et al. [5] Mild to moderate anemia, although generally 
well-tolerated, clearly adversely affects the sense 
of well-being, resulting in fatigue and a decrease in 
work capacity. Women in sub- Saharan Africa are 
the “hewers of wood and the drawers of water,” 
therefore the decreased work capacity as a result 
of the anemia will have economic consequences 
on the family in particular and on society at large. [5] 
In this study, we found that being younger was 
associated with higher proportion of anemia. This is 
similar to the finding of Hoque et al.,[15] working in 
Greytown south Africa, and Idowu et al.,[16] working 
in Abeokuta. However, it is at odd with the finding 
of Dim and Onah,[2] Aimakhu et al.,[11] and Bukar 
et al.[5] It must however be noted that the influence 
of age is often closely intertwined with that of parity.

In this study, we found that anemia was significantly 
higher in the primigravidae and in women booking in 
the 2nd/3rd trimesters of pregnancy. Generally, anemia 
is more common in the primigravidae than in the 
multigravidae in sub-Saharan Africa.[1] Although one 
might expect that anemia in pregnancy would tend 
to increase with rising parity owing to repeated drain 
on iron stores,[5,8] various workers have observed 

a progressive decline in iron stores but increasing 
mean Hb levels with increasing parity and attributed 
these differences to a greater risk of malaria in the 
primigravida.[3,8,17] The effect of gestational age in both 
facilities is similar to the findings of other workers. [3,5] 
This has been attributed to the expected drop in 
hematocrit as a result of plasma volume expansion.[5,18] 
In addition, in malarious areas, the nadir in Hb levels in 
pregnancy occurs between 16 and 25 weeks’ gestation 
and is an indication of a malaria-induced hemolytic 
anemia.[3] Other reasons that have been attributed for 
this are that as a result of fetal demand and underlying 
maternal disease, untreated anemia in early pregnancy 
is likely to get worse with advancing pregnancy.[5,9] In 
addition, deficient or absent antenatal care and not 
receiving any iron/folic acid supplements and malaria 
chemoprophylaxis, both of which are routinely used 
for the prevention of anemia in pregnancy in Nigeria 
maybe other contributing factors.[3]

A disaggregation of the data reveals a striking 
difference in the proportion of anemia in both 
hospitals. The rate in the UCH population is closer 
to the rate reported by Akerodolu and Fakeye[12] who 
worked in a tertiary hospital while the Adeoyo value 
is similar to the value reported by Bukar et al.[5] AMH 
is a secondary level health institution with a not-for-
profit policy. Thus, it tends to attract clientele of 
lower socioeconomic status. The University College 
Hospital on the other hand is the apex referral center 
in the state. It operates on a fee paying mandate 
and tends to attract a more educated clientele of 
higher socio-economic status. Facility type in a 
broad sense may thus be a proxy for the socio-

Table 2: Comparison of characteristics of anemic 

women

Variable Nil anemia, 

n=1887 (%)

Anemic women, 

n=815 (%)

P value

Mean age 28.31 ± 5.34 26.93 ± 5.39 (0.00)

Mean PCV 33.41 ± 2.79 26.48 ± 2.51 (0.00)

Mean GA 25.98 ± 7.24 26.54 ± 6.21 (0.04)

Category of 

anemia

Mild anemia 498 (18.4)

Moderate 

anemia

307 (11.4)

Severe 

anemia

10 (0.4)

Age grouping

Less than 

20 years

66 (60.6) 43 (39.4) 0.001

20 to 34 years 1522 (69.1) 681 (30.9)

35 years 

and above

299 (76.7) 91 (23.3)

Trimester

1st 101 (79.8) 25 (20.2) 0.04

2nd 981 (69.7) 427 (30.3)

3rd 805 (68.9) 363 (31.1)

Parity

PrimiG 879 (66.4) 445 (33.6) 0.004

Multipara 965 (73.2) 354 (26.8)

Grand 

multipara

43 (72.9) 16 (27.1)

Hospital type

UCH 320 (83.3) 64 (16.67) 0.00

AMH 1567 (67.7) 751 (32.4)

Table 3: Differences between the anemic women in 

University College Hospitals and Adeoyo

Variable UCH, 

n=64 %

AMH, n=751 

%

P value

Mean age 30.56 ± 5.01 26.62 ± 5.31 0.000

Mean PCV 26.13 ± 3.18 26.51 ± 2.44 0.237

Mean GA 24.42 ± 8.5 26.72 ± 5.94 0.037

Category of anemia

Mild anemia 36 (56.3) 462 (61.5) 0.03

Moderate anemia 25 (39.1) 282 (37.5)

Severe anemia 3 (4.7) 7 (0.9)

Age grouping

Less than 

20 years

0 (0.0) 43(5.7) 0.004

20 to 34 years 50 (78.1) 631 (84.0)

35 years 

and above

14 (21.9) 77 (10.3)

Trimester

1st 9 (14.1) 16 (2.1) 0.000

2nd 32 (50.0) 395 (52.6)

3rd 23 (35.9) 340 (45.3)

Parity

PrimiG 40(62.0) 405 (54.0) 0.001

Multipara 19 (30.0) 335 (44.6)

Grand multipara 5 (8.0) 11 (1.4)
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economic status of the clientele. The reason for 
the low prevalence rates of anemia from the tertiary 
hospital may thus be due to the population studied, 
mostly women of higher socioeconomic status. 
The higher proportion of anemia in AMH may 
not be unrelated to the low socioeconomic status 
of the women who seek care in this facility. Bukar 
et al. [5] also attributed the high incidence of anemia 
in the women he studied to the low socioeconomic 
status of that obstetric population. The higher rates 
in women in the low socioeconomic class have 
been attributed to the consumption of diets low 
in animal protein and high in carbohydrates and 
phytates that may interfere with intestinal uptake of 
iron and other trace minerals.[5,19] In addition, these 
economically disadvantaged women may not be able 
to access good health services and therefore suffer 
the deleterious effects of poor nutrition, chronic 
infestations, and infections. Indeed, a woman who 
is of low socioeconomic status may have chronic 
iron deficiency anemia even before pregnancy and 
the demands of the fetus in pregnancy may worsen 
it[3] [Table 4].

Limitations of this study include the fact that it 
was a hospital-based study. In addition, it was a 
retrospective study with the challenge of missing 
data. The study was not able to examine the 
contribution of risk factors such as malaria infection, 
menstrual blood loss, and poor nutritional intake. 
This will require better funding and give better 
insight to the role of these factors.

In conclusion, anemia in pregnancy is still a common 
condition in this obstetric population. Governments 
at all levels need to see it as an important health 
problem and tackle it accordingly. In the short-term, 
the provision of affordable and accessible services 
in the pre-conceptional period with provision of fe/
folic acid supplementation and antenatal services 
geared towards the early detection and treatment of 
anemia before delivery has been advocated. In the 
long-term, empowering these women economically 

and educationally will improve their earning 
powers and lead to increased awareness and better 
utilization of antenatal services. All of these efforts 
would ensure safe motherhood and achievement of 
relevant MDG targets.
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