Journal of Biosciences and Medicines, 2020, 8, 142-152
https://www.scirp.org/journal/jbm
ISSN Online: 2327-509X
ISSN Print: 2327-5081

Outcome of Maternal Anaemia on
Cord Haemoglobin of the Newborn
in Port Harcourt, Nigeria
Justina Omoikhefe Alegbeleye, Dagogo Semenitari Abam, Ngozi Clare Orazulike
Department of Obstetrics and Gynaecology, University of Port Harcourt, Port Harcourt, Rivers State, Nigeria

How to cite this paper: Alegbeleye, J.O.,
Abam, D.S. and Orazulike, N.C. (2020)
Outcome of Maternal Anaemia on Cord
Haemoglobin of the Newborn in Port
Harcourt, Nigeria. Journal of Biosciences
and Medicines, 8, 142-152.
https://doi.org/10.4236/jbm.2020.85014
Received: April 7, 2020
Accepted: May 12, 2020
Published: May 15, 2020
Copyright © 2020 by author(s) and
Scientific Research Publishing Inc.
This work is licensed under the Creative
Commons Attribution International
License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/
Open Access

Abstract
Background: Anaemia is a common medical disorder in pregnancy especially
in developing countries. Iron deficiency anaemia during pregnancy may be
associated with adverse pregnancy outcomes. Objectives: To determine the
cord blood haemoglobin and the correlation between maternal haemoglobin
concentration and perinatal outcome at the University of Port Harcourt Teaching Hospital. Materials and Methods: This was a prospective cross-sectional
study of 155 pregnant women who presented at the labour ward of the department of Obstetrics and Gynaecology from October 1, 2018 to December
31, 2018. Blood sample was collected from the women in labour into ethylenediamine tetra-acetic acid (EDTA) bottles, red blood cell haemoglobin was
determined. Umbilical cord blood sample was also collected at delivery and red
cell haemoglobin was done. Socio-demographic characteristics, risk factors
and perinatal outcome were obtained, entered into a spreadsheet and analyzed using SPSS 22.0. Bivariate logistic regression analysis was performed for
multivariate analysis and statistical significance was considered at p < 0.05.
Results: The mean age of the women was 31.08 ± 4.39 years, the mean maternal haemoglobin concentration was 11.54 ± 1.86 g/dl while the mean umbilical cord haemoglobin concentration was 12.92 ± 1.92 g/dl. Majority (86.45%)
of the women were compliant with the prescribed haematinics. Moderate
anaemia was observed in 17.42% of the women, followed by mild anaemia
(15.48%) and severe anaemia (1.29%) respectively. Maternal complications
were observed in 24.5% of women. There was a significant association between maternal haemoglobin concentration and cord blood haemoglobin
concentration (p = 0.001). However, the study did not show an association
between parity, mode of delivery, birth weight, Apgar scores, gestational age
and maternal haemoglobin concentration (p > 0.05). Conclusion: The mean
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Haemoglobin in our newborns was less than previously reported values.
Cord blood haemoglobin decreases significantly with decreasing maternal
haemoglobin, thus there is a linear relationship between maternal and cord
blood haemoglobin.
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1. Introduction
Anaemia is the commonest medical disorder in pregnancy especially in subSaharan Africa due to poor nutrition and a high prevalence of parasitic infestation. It has a varied prevalence, aetiology and degree of severity in different populations [1].
The World Health Organization defines anaemia in pregnancy as a haemoglobin concentration of less than 11 g/dl and a haematocrit of less than 33% [2]. It
is further classified as 10.0 to 10.9 g/dl for mild anaemia, 7.0 to 9.9 g/dl for moderate anaemia and lower than 7.0 g/l for severe anaemia [2]. However, in subSaharan Africa, Lawson and Harrison showed that serious harm to the fetus did
not occur until the haemoglobin value was below 10 g/dl or packed cell volume
of 30% [3]. Anaemia affects 35% - 75% of pregnant women in developing countries including Nigeria and 18% of women in developed countries [4] [5]. It is
commoner in the third trimester than in the first and second trimesters of pregnancy [5]. This high prevalence in developing countries and the factors responsible are diverse and reflect differences in race, geographical area, socioeconomic
status, nutritional habit, medical care, season and parasitic infestation [6]. It is
one of the major contributors to maternal death in developing countries [7].
Anaemia in pregnancy has been shown to be associated with adverse maternal
outcomes such as preterm labour, low birth weight, antepartum haemorrhage,
puerperal sepsis, postpartum haemorrhage, perinatal and maternal mortality [7]
[8] [9]. Maternal anaemia may contribute to fetal anaemia. The cord blood shows
a direct relationship with maternal haemoglobin and mothers who are anaemic
are more likely to deliver anaemic babies. The umbilical cord blood at birth shows
an increase in haemoglobin (Hb), haematocrit (Hct) and other haematological
parameters [10]. These haematological values are affected by gestational age,
mode of delivery, race, maternal factors, maternal age, parity, and fetal infections.
Hence, the need for pre-conceptional counselling for iron supplementation, early diagnosis and treatment of anaemia in pregnancy.
Though there are many studies on anaemia in pregnancy, relatively few studies have addressed both the maternal and fetal outcome. This study examined
the correlation between maternal haematocrit level and fetal outcome in Port
Harcourt, Nigeria.
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2. Materials and Methods
2.1. Study Site
This study was carried out at the Obstetric unit of the University of Port Harcourt Teaching Hospital (UPTH) from October 1, 2018 to December 31, 2018.
The UPTH is an 882-bed hospital located at Alakahia in Obio-Akpor local government area of Rivers State, South-South Nigeria. An average of 2500 deliveries
are conducted annually. The unit has a total of 40 beds in the postnatal ward, 40
beds in the unbooked ward, 13 beds in the first stage room, and 8 beds in the
private/semi-private rooms. There are five units; each unit has five consultant
obstetricians, five specialist senior registrars and five registrars with many experienced midwives.

2.2. Methods
This was a prospective cross-sectional study conducted at the labour ward of the
department of Obstetrics and Gynaecology of the University of Port Harcourt
Teaching Hospital from October 1, 2018 to December 31, 2018. All pregnant
women that presented in labour were included in the study, after fulfilling the
inclusion criteria. At presentation, bio-demographic and clinical data were obtained. The socio-demographic characteristics including maternal age, parity,
educational level, booking status, gestational age at booking, haemoglobin genotype, risk factors, mode of delivery and perinatal outcome were obtained from
case notes, ward and theatre registers, and entered into a spread sheet. The inclusion criteria were singleton pregnancy, term neonates with birth weight of
2.5 - 4 kg, while the exclusion criteria were pregnant women with severe anaemia,
early pregnancy bleeding or antepartum haemorrhage, multiple pregnancy, women with chronic medical illness, eclampsia, gestational diabetes mellitus, human
immunodeficiency virus (HIV) infection, hepatitis B surface antigen, hepatitis C
antibodies, blood transfusion at least three months prior to enrolment in the
study, women with blood dyscrasias and haemoglobinopathies, babies born with
pathologic jaundice, haemolytic anaemia, congenital anomalies and women who
did not give consent.
Three millilitres of blood sample was collected from the antecubital vein or
dorsum of the non-dominant hand by venipuncture. Aseptic techniques were
applied. Ethylenediamine tetra-acetic acid (EDTA) bottles were used to collect
the blood sample and red cell haemoglobin estimation was determined. After
delivery, 3 millilitres of cord blood sample was collected from the umbilical cord
of the babies by double clamping and cutting the babies’ end of the cord and red
cell haemoglobin estimation was also done. All samples were analyzed within 4
hours of delivery using an automated haemato-analyzer.
The data generated was coded and analyzed using SPSS 22.0. Bivariate logistic
regression analysis using Odds Rations (OR) was performed for multivariate analysis and statistical significance was considered at p < 0.05. Maternal outcome
measures were antenatal, intrapartum and postpartum complications, mode of
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delivery and haaemoglobin level. Anaemia was classified as mild 10.0 - 10.9 g/dl,
moderate 7.0 - 9.9 g/dl and severe < 7.0 g/dl [2]. Perinatal outcome measures
were gestational age at delivery, birth weight, Apgar scores of the babies at birth,
haemoglobin concentration and fetal complications. Gestational age was estimated
from the women’s last menstrual period or from an early ultrasonography. Low
birth weight was defined as birth weight < 2500 gm and preterm as gestational
age below 37 completed weeks.

2.3. Statistical Analysis
Statistical analysis was done using Statistical Package for Social Sciences (SPSS)
version 22 (SPSS Inc. Chicago, Illinois, U.S.A.). Bivariate logistic regression
analysis was performed for multivariate analysis and statistical significance was
considered at p < 0.05. The results are presented as mean, standard deviation,
and percentages.

2.4. Ethical Approval
All authors hereby declare that the study was approved by the ethical review
board of the hospital and have therefore been carried out in accordance with the
ethical standards laid down in the 1964 Declaration of Helsinki.

3. Results
The study included a total of 155 pregnant women and their newborns (85 males
and 70 females) and majority 131 (84.52%) of respondants were booked. Of the
total participants, 97 (62.58%) were multigravidae, 52 (33.55%) were primigravidae while 5 (3.87%) were grand multigravidae. The mean age was 31.08 ± 4.39
years with 114 (73.55%) between the age of 25–34 years. Majority 104 (67.10%)
of the women had tertiary education. One hundred and twenty-five were delivered by spontaneous vaginal delivery and 30 by caesarean section. Most of the
babies 126 (81.29%) were of normal birth weights. This is shown in Table 1 and
Table 2.
According to the WHO classification of anaemia in pregnant women, moderate anaemia was observed in 17.42% of the women, followed by mild anaemia
(15.48%) and severe anaemia (1.29%) respectively. The mean maternal haemoglobin concentration was 11.54 ± 1.86 g/dl while the mean haemoglobin concentration of umbilical cord blood was 12.92 ± 1.92 g/dL. Two of the women had
severe anaemia with an Hb < 7 g/dl. This is shown in Table 3.
Table 4 shows a significant association between maternal haemoglobin concentration and cord blood haemoglobin concentration. However, it did not show
any significant association with birth weight, Apgar scores and gestational age at
delivery. Bivariate logistic regression analysis showed that maternal factors like
parity, booking status, and mode of delivery did not influence the cord blood
haemoglobin concentration of the babies. As all pregnant mothers were supplemented with iron and folic acid, iron supplementation was not considered as a
confounding factor to umbilical cord haemoglobin.
DOI: 10.4236/jbm.2020.85014
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Table 1. Socio-demographic characteristics of the women.
Characteristics

Frequency (n = 155)

Percentage (%)

≤24

8

5.16

25 - 34

114

73.55

35 - 44

32

20.65

45 - 54

1

0.65

Married

144

92.90

Single

10

6.45

Widow

1

0.65

None

1

0.65

Primary

3

1.94

Secondary

47

30.32

Tertiary

104

67.10

Christian

154

99.35

Muslim

1

0.65

Yes

2

1.29

No

153

98.71

Age

Marital Status

Educational Status

Religion

Jehovah’s Witness

Table 2. Characteristics of the neonates.
Characteristics

Frequency (n = 155)

Percentage (%)

Male

70

45.16

Female

85

54.84

Underweight (<2.5)

19

12.26

Normal (2.5 - 3.9)

126

81.29

Macrosomic (≥4)

10

6.45

Normal (≥12)

115

74.19

Abnormal (≤11.9)

40

25.81

Sex

Birth Weight (kg)

Baby’s Cord Blood (g/dL)

Baby’s cord blood (g/dL)

Mean
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Table 3. Maternal characteristics and mean cord blood haemoglobin.
Characteristics

Frequency (n = 155)

Percentage (%)

Booked

131

84.52

Un-booked

24

15.48

1. Para (0)

52

33.55

2. Para (1 - 4)

97

62.58

3. Para (5)

6

3.87

Preterm (<37)

20

12.90

Term (37 - 42)

135

87.10

Booking status

Parity

Gestational Age (weeks)

Mean

38.37 ± 2.65

Mode of Delivery
SVD

125

80.65

C/S

30

19.35

Normal (<500 mls)

138

89.03

Post-Partum Haemorrhage (≥500 mls)

17

10.97

Estimated Blood Loss (ml)

Mean

267.74 ± 227.90

Mothers HB (g/dl)
Normal (≥11)

102

65.81

Mild (10.0 - 10.9)

24

15.48

Moderate (7.0 - 9.9)

27

17.42

Severe (<7.0)

2

1.29

Mean

11.54 ± 1.86

Blood Transfusion
Yes

4

2.58

No

151

97.42

0

151

97.42

1

1

0.65

2

2

1.29

3

1

0.65

Normal (≥12)

115

74.19

Abnormal (≤11.9)

40

25.81

Mean

12.92 ± 1.92

Number of Units of blood

Cord blood haemoglobin (g/dl)
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Table 4. Correlation between maternal haemoglobin concentration and perinatal outcome.
Characteristics

Haemoglobin (g/dL)
Abnormal (≤10.9)

Total

df

Chi-Square (χ2)
(p-value)

1

32.90OR (0.001)*

2

1.42 (0.491)

1

2.99 (0.083)

1

0.04 (0.841)

1

0.11 (0.738)

Normal (≥11)

Cord blood Hb (g/dL)
Abnormal (≤11.9)

29

11

40

Normal (≥12)

24

91

115

Total

53

102

155

Underweight (<2.5)

8

11

19

Normal (2.5-3.9)

43

83

126

Macrosomic (≥4)

2

8

10

Total

53

102

155

Abnormal (≤6)

12

11

23

Normal (7 - 10)

41

91

132

Total

53

102

155

Abnormal (≤6)

1

4

5

Normal (7 - 10)

52

98

150

Total

53

102

155

Preterm (<37)

8

12

20

Term (37 - 42)

45

90

135

Total

53

102

155

Birth Weight (kg)

Apgar Scores (1 Min)

Apgar Scores (5 Mins)

Gestational Age
(weeks)

*Statistical significant (p ≤ 0.05), Odds Ratio (OR) = 10.0 (95% CI = 4.37 - 22.86).

4. Discussion
Anaemia in pregnancy is a major health problem especially in developing countries. It contributes significantly to maternal and perinatal morbidity and mortality [11]. In Nigeria, it is not uncommon to see patients with severe anaemia in
pregnancy with no prior antenatal visits especially in sub-urban and rural areas.
In many developing countries, malaria, helminthic infestations and poor nutrition make anaemia one of the most common medical problems in pregnancy [6].
The role played by malarial infestation in anaemia in pregnancy is well documented [6].
The prevalence of anaemia at delivery was 34.19%. This was slightly lower
than was previously reported from the University of Port Harcourt Teaching
DOI: 10.4236/jbm.2020.85014
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Hospital which was 47.9% [12]. The higher value obtained in the previous
study may be because all the women were recruited at booking, before receiving routine haematinics and antimalarial chemoprophylaxis with suphadoxine-pyrimethamine usually given during the antenatal period. Also, women who
developed anaemia at any point during pregnancy were treated accordingly.
These may have influenced the haemoglobin concentration at delivery.
This study showed no significant difference in the mode of delivery and cord
blood haemoglobin. This is in concert with the result from Ibadan [13]. Anaemia
has been shown to be associated with preterm births and low birth weight babies
by several researchers where they observed a U-shaped association between maternal haemoglobin concentration and birth weight [14]. Abnormally high haemoglobin concentrations may indicate poor plasma volume expansion which
may be a risk for low birth weights [14]. Some studies have also reported low
birth weights in anaemic women [15] [16].
However, the present study did not show any association as women with normal haemoglobin concentration also had both preterm births and low birth
weight babies. Similar findings were obtained in Ibadan and Lagos where mild to
moderate anaemia were not associated with preterm delivery and low birth weight
babies [13]. This may be because only two women had severe anaemia.
The umbilical cord blood haemoglobin is an important haematological parameter in neonates. Haemoglobin (Hb) and haematocrit (Hct) values are often
used in the diagnosis and follow-up of neonates with anaemia [17]. In this study,
we considered Hb values < 12.0 g/dl as anaemia and those > 12.0 as normal. The
mean cord blood Hb concentration was 12.92 g/dl. This is in keeping with findings by Adediran et al. in Lagos [18]. It was however lower than previously reported values from several other studies [19] [20] [21] [22]. This difference may
be due to maternal parameters or geographical factors.
Few studies have shown a positive correlation between maternal haemoglobin
and cord blood haemoglobin and also other perinatal outcomes whereas others
did not show any correlation. In this study, we found that there was a linear relationship between the two parameters. It was observed as that as mean maternal
haemoglobin decreases, there was a corresponding decrease in the cord haemoglobin and vice versa. This denotes that there is an impact of maternal anaemia on
cord haemoglobin. This study also demonstrated that the cord haemoglobin is
lower in a higher proportion of anaemic mothers. This suggests that placental
iron transport mechanisms may not work as the anaemia becomes severe thereby
leading to a fall in cord haemoglobin. This observation was similar to the study
done in India and Babylon which also showed a linear relationship between maternal haemoglobin and cord haemoglobin of newborn [23] [24] [25].
However, a previous study reported that there was no association between
cord haemoglobin and maternal haemoglobin levels except in cases of severe
anaemia at birth thus leading to the conclusion that the fetus continues to extract iron efficiently from the mother regardless of her iron status [26].
DOI: 10.4236/jbm.2020.85014
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5. Conclusion
Maternal anaemia affects the cord haemoglobin of neonates. There is a linear
relationship between maternal haemoglobin and fetal haemoglobin. It is important to prevent maternal anaemia and maintain adequate iron stores during pregnancy with good nutrition, iron supplementation and adequate spacing between
pregnancies especially in our sub-region. Routine cord blood haemoglobin may
be done for early diagnosis of neonatal anemia and appropriate intervention instituted.

6. Limitation
The maternal haemoglobin concentration was not determined in the first and
second trimesters and compared with that in labour. It is likely that mothers who
were anaemic in labour had poor iron intake during pregnancy, which may have
led to decreased cord haemoglobin concentration. Also, the iron status of the mothers and their newborns were not determined. Further studies are needed to determine the relation of iron stores of the mother to the fetal iron and ferritin levels.
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