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Abstract 

Objective: Data showed that maternal anaemia during pregnancy negatively 
affects maternal/fetal outcomes. We here attempted to re-confirm this in this 
specific region of Sudan, with special reference to fetal/neonatal outcome. 
Methodology: This cross-sectional observational study was carried out at 
Omdurman Maternity and Khartoum North Teaching Hospitals-Sudan from 
March 2018 to March 2019, with 246 pregnant women presented in labour 
enrolled. Maternal characteristics, haemoglobin (Hb) measured after labour 
initiation and fetal/neonatal outcomes were analyzed. Results: When mater-
nal anemia was defined as Hb less than 10.0 g/dL, 80 (32.5%) had anemia and 
166 had not. Anemic women (Hb; 8.3 ± 0.31), compared with non-anemic 
women (Hb; 11.4 ± 0.61), were significantly more likely to have low birth 
weight (LBW) infants (40% vs. 15.7%) and still birth (12.5% vs. 4.8%). There 
was a correlation between hemoglobin concentration and the followings: 
LBW, respiratory distress syndrome, neonatal nursery admission, still birth, 
early neonatal death, and low Apgar score. Conclusions: Maternal anaemia 
negatively affected fetal/neonatal outcomes. This data may be useful to make 
health policy in this area. 
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1. Introduction 

Iron deficiency anemia is a globally important public health problem, particu-
larly for low- and middle-income countries, such as Sudan. Pregnant women 
and young children are especially vulnerable [1]. According to WHO estimates, 
up to 50% of all women living in developing countries are anaemic. However, 
the population group with the greatest number of individuals affected is preg-
nant women [2] [3] [4]. During pregnancy, the fetal demand for iron increases 
maternal daily iron requirements from 1 to 2.5 mg/d in early pregnancy and 6.5 
mg/d in the third trimester. Anemia during pregnancy was defined as hemoglo-
bin concentration, 10 g/dl [5]. Anemia that complicates pregnancy threatens the 
life of both the mother and the fetus and has long been considered a risk factor 
for LBW and low APGAR score [6]. With increased maternal morbidity and 
mortality, higher rates of preterm birth and low birth weight, and reduced infant 
survival, with potential long-term consequences for child growth and develop-
ment [7] [8].  

Thus the risk of low birth weight newborns was approximately doubled in 
pregnant women with moderate-to-severe anemia during the first and second 
trimesters, while this relationship was reversed during the third trimester [9]. 
Low birth weight (LBW) is a significant risk factor for adverse health outcomes 
including many childhood diseases [10]. Since anemia is considered to be one of 
the most common medical disorders during pregnancy, this association is of 
main importance. Data showed that maternal anaemia during pregnancy nega-
tively affects maternal/fetal outcomes. We here attempted to re-confirm this in 
this specific region of Sudan, with special reference to fetal/neonatal outcome.  

2. Material and Methods  

It was observational cross-sectional and hospital based study carried out at 
Omdurman Maternity and Khartoum North Teaching Hospitals-Sudan from 
March 2018 to March 2019. Two hundred and forty sixty (246) pregnant women 
presented in labour were enrolled in the study. The Open Source Epidemiologic 
Statistics for Public Health (https://www.openepi.com/SampleSize/SSPropor.htm) 
was used to calculate the sample size. With reference to the prevalence of anemia 
among Sudanese pregnant women (20% to 76.0%). Blood sample from the 
mother was collected for haemoglobin estimation. Participants completed a 
questionnaire on personal data and clinical history. The neonatal outcome in-
cludes the data whether the newborn alive or not. Among the alive and healthy 
newborn, other data was collected, including preterm birth, low birth weight, 
and APGAR score. In this study, low birth weight defined as the infant birth 
weight which less than 2500 gram and preterm birth was considered as gesta-
tional age under 37 weeks. The BMI was determined by using World Health Or-
ganization (WHO) classification for obesity.  

Statistical analysis was performed via SPSS software (SPSS, Chicago, IL, USA). 
Continuous variables were compared using student’s t test (for paired data) or 
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Mann-Whitney U test for non-parametric data. For categorical data, comparison 
was done using Chi-square test (X2) or Fisher’s exact test when appropriate. A P 
value of <0.05 was considered statistically significant. 

Ethical clearance and approval for conducting this research was obtained from 
the general manager of the hospitals and informed written consent was obtained 
from every respondent who agreed to participate in the study. The respondents 
informed that the study is not associated with experimental or therapeutic in-
tervention while information was collected from them.  

3. Results 

Total number of 246 pregnant ladies presented in labour was enrolled. Table 1 
shows the maternal characteristics of two groups. The mean of age was 32 ± 2 
Std among anemic mothers, and it was 26 ± 2 Std among non anemic mothers. 
The mean haemoglobin in anaemic mothers was found to be 8.3 ± 0.31 gm/dl 
and that in non-anaemic mothers was 11.4 ± 0.613 gm/dl. The mean of BMI was 
22 ± 21 Std among anemic mothers, and it was 25 ± 41 Std among non anemic 
mothers. More than half of anaemic mothers (53.8%) were primgravidous, while 
(33.1%) of non anaemic mothers were primgravidous. About third of anaemic 
mothers (32.5%) were booked, where it was (68.7%) among non anaemic moth-
ers. The percentage of preterm labour (30% vs 15.1%; P value = 0.00) was signif-
icantly higher in anaemic mothers compared with non anaemic mothers. 
Anemic mothers had an increased percentages of VD (80.0% versus 70.6%; 
compared with non-anaemic mothers (P < 0.05)).  

Among anaemic mothers, 40% of new born were low birth weight, where it 
was 15.7% among neonates of non anaemic mothers and was found significant 
(P < 0.05). Among anaemic mothers, 12.5% of new born were still birth, where it 
was 4.8% among neonates of non anaemic mothers and was found significant (P 
< 0.05). Among anaemic mothers, 27.5% of new born were low apgar score < 7, 
where it was 9.6% among neonates of non anaemic mothers and was found sig-
nificant (P < 0.05). The study showed significant correlation between hemoglo-
bin concentration and the following measures; low birth weight (LBW), respira-
tory distress syndrome (RDS), neonatal nursery admission, still birth, early neo-
natal death, and low apgar score (P < 0.05) respectively (Table 2).  

4. Discussion 

This study discussed important area in obstetric practice; birth weight, neonatal 
outcome and haemoglobin concentration among Sudanese women presented in 
labour. The importance of this research based on the results which cleared that 
birth weight plays an important role in infant mortality and morbidity, devel-
opment, and future health of the child [11].  

Anaemia during pregnancy is a big problem because it can contribute mor-
bidity and mortality, either in mother or newborn. Low birth weight (LBW) is a 
significant risk factor for adverse health outcomes including many childhood 
diseases [12].  
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Table 1. Shows the nonparametric correlation between the two groups regarding demo-
graphic data and clinical characteristics. 

 

Anaemic mothers 
80 

Non anaemic mothers 
166 P value 

Count % Count % 

Age in years      

<20 09 11.2% 22 13.2% 

0.124 

20 - 30 27 33.8% 65 39.2% 

31 - 35 36 45.0% 51 30.7% 

>35 08 10.0% 28 16.9% 

Total 80 100.0% 166 100.00% 

BMI (kg/m2)      

<20 05 06.2% 18 10.8% 

0.01* 

20 - 25 41 51.3% 54 32.6% 

26 - 30 24 30.0% 58 34.9% 

>30 10 12.5% 36 21.7% 

Total 80 100.0% 166 100.0% 

GA      

Preterm 24 30.0% 25 15.1% 
0.00* 

 
Term 56 70.0% 141 84.9% 

Total 80 100.0% 166 00.00% 

Party      

PG 43 53.8% 55 33.1% 

0.134 
Multipara 20 25.0% 59 35.5% 

Grandmultipara 17 21.2% 52 31.4% 

Total 80 100.0% 166 100.00% 

Status of booking      

Booked 26 32.5% 114 68.7% 

0.04* Un booked 54 67.5% 52 31.3% 

Total 80 100.0% 166 100.0% 

Mode of delivery      

SVD 60 75.0% 111 66.9% 

0.215 
IVD 04 05.0% 06 03.6% 

C/S 16 20.0% 49 29.5% 

Total 80 100.0% 166 100.0% 

*Statistically significant at 0.05 level. 
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Table 2. Shows the nonparametric correlation between the two groups regarding neonat-
al outcome. 

Neonatal outcome  

Anaemic mothers 
80 

Non anaemic mothers 
166 P value 

Count % Count % 

Neonatal weight      

<2500 kg 32 40.0% 26 15.7% 

0.001* >2500kg 48 60.0% 140 84.3% 

Total 80 100.0% 166 100.0% 

Neonatal outcome      

Alive 64 80.0% 154 92.8% 

0.000* 
Still birth 10 12.5% 08 04.8% 

END 06 07.5% 04 02.4% 

Total 80 100.0% 166 100.0% 

RDS      

Yes 37 46. 2% 19 11.4% 

0.00* No 43 53. 8% 147 88.6% 

Total 80 100.0% 166 00.0% 

Apgar score      

<7 22 27.5% 16 09.6% 

0.01* >7 58 72.5% 150 90.4% 

Total 80 100.0% 166 100.00% 

Nursery admission      

Yes 49 61.2% 37 22.3% 

0.00* No 31 38.8% 129 77.7% 

Total  80 100.0% 166 100.00% 

Prolong hospitliation      

Yes 23 28.8% 21 12.7% 

0.13 No 57 71.2% 145 87.3% 

Total 80 100.0% 166 100.0% 

*Statistically significant at 0.05 level. 

 
This observational study showed that neonates born to anaemic mothers had 

a poorer neonatal outcome when prenatal maternal haemoglobin concentration 
was low.  

Out of 246 pregnant women in this study, more than third (32.5%) of them 
were suffering from anaemia. It is comparable to the previous study which stated 
that from 35% to 75% (56% on average) of pregnant women in developing 

https://doi.org/10.4236/ojog.2021.112015


N. E. A. Badi et al. 
 

 

DOI: 10.4236/ojog.2021.112015 136 Open Journal of Obstetrics and Gynecology 
 

countries, and 18% of women from industrialized countries are anemic [13]. The 
minimum prevalence of anemia among pregnant women in Sudan was 23.46% 
observed in a study conducted in Khartoum and the highest, 76.0% was observed 
in a study conducted in Eastern Sudan. 

It is not surprising to notice that, finding of the current study revealed that 
anaemic mothers are at risk for some adverse neonatal outcomes such as low 
birth weight, RDS, still birth, preterm labour and nursery admission. Our result 
was comparable to other studies which obtained same finding [6] [7]. This is al-
so supported by the findings from Murphy JF [8].  

The current study revealed that 40.0% of low birth weight babies were born to 
anaemic mothers whereas 15.7% of those born to non anaemic mothers. Ras-
mussen KM et al. reported that strong evidence exists for an association between 
maternal hemoglobin concentration and birth weight as well as between mater-
nal hemoglobin concentration and preterm birth [14]. Lone FW et al. showed 
“Maternal hemoglobin values during pregnancy are associated with birth weight 
and preterm birth in a U-shaped relationship with high rates of babies who are 
small at low and high concentrations of maternal hemoglobin” [15].  

In contrast, some studies reported that anemia is an independent risk factor 
for the development of adverse outcome of pregnancy or LBW [14] [15] [16] 
[17]. 

Neonatal intensive care unit admission was more among anaemic mothers 
versus Non anaemic mothers ones, (24% versus 10%) It may be due to higher 
rates of LBW, RDS, and preterm delivery in this group. However, this finding 
supports by other studies [6] [7].  

In the current study, anaemic mothers showed higher still birth and early 
neonatal death versus non anaemic mothers (12.5% stillbirth against 4.8% and 
7.5% early neonatal death against 2.4% with P value 0.000). Most large studies 
worldwide have reported similar findings and concluded that, the association 
between maternal haemoglobin and neonatal outcomes has already been studied 
in the general population of neonates and seems to follow a U-shaped distribu-
tion with adverse outcomes at both ends of the haemoglobin range largely me-
diated through preterm birth and low birth weight [7] [8] [15]. 

The results of this study demonstrate that anemia among women during la-
bour, is associated with increased risk for a wide range of adverse neonatal out-
comes, including, LBW, preterm baby, RDS, SB, END and increase neonatal 
admission to the nursery. These findings are of particular interest to both the 
women themselves and healthcare professionals because of the rising trend to 
future counseling about the effectiveness of iron/folic acid supplementation. Be-
cause of the persistently high burden of disease, the World Health Organization 
has long recommended the prenatal use of iron supplements in low and middle 
income countries, and this is also recommended in many high income countries 
[9]. Affected babies should be following because of potential long-term conse-
quences for child growth and development. 
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Anaemic women, compared with non-anaemic women, are considered to be 
more handicapped in all aspects (including nutritional, health, social, financial, 
etc). Thus, the present poorer fetal/neonatal outcomes in anaemic women can-
not be ascribed solely to the presence of anaemia. 

5. Conclusion 

Maternal anaemia negatively affected fetal/neonatal outcomes. Low maternal 
haemoglobin was associated with increased poor birth outcomes including LBW, 
preterm birth, stillbirth, perinatal mortality, and neonatal mortality. This data 
may be useful to make health policy in this area. 
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LBW Low Birth weight  
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RDS Respiratory Distress syndrome 
SVD Spontaneous Vaginal delivery 
SPSS Statistical package for social sciences 
SB  Still Birth 
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