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Abstract  

Background: Anemia in mothers is a serious issue. Babies born to anemic mothers 

are likely to have anemic parents. Neonatal anemia can be diagnosed using cord blood 

hemoglobin. Aim and Objective: The aim of the study was to find any correlation 

between maternal anemia and neonatal cord blood hemoglobin (Hb) levels. Material 

and Methods:This study is a cross-sectional type of study done at the Department of 

Pediatrics and Obstetrics and Gynecology Department at Adesh Medical College and 

Hospital, Mohri, Shahbad, Haryana, over 9 months from January 2022 to September 

2022. Observation and Result: Out of 400 mothers, 192 had hemoglobin less than 

11 g/dl, and 208 had hemoglobin more than 11 g/dl. Among the anemic mothers, 94 

had mild anemia (hemoglobin between 10 and 10.9 g/dl). 82 mothers had moderate 

anemia (hemoglobin between 7-9.9 g/dl). 16 mothers had severe anemia with 

hemoglobin less than 7 g/dl. We observed that about 48% of the mothers were anemic 

and 52% were non-anemic. Among the anemic mothers, 48.9% had mild anemia, 42.8% 

had moderate anemia, and 8.3% had severe anemia. Conclusion: Maternal anemia 

affects the cord hemoglobin of neonates. Our study infers that anemic mothers deliver 

babies with lower hemoglobin compared to non-anemic mothers. 
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INTRODUCTION  

The umbilical cord blood hemoglobin is an important hemological parameter in 

newborns. [1] In developing countries, up to 50% of children become anemic by 12 

months of age. [2] Mothers who had anemia were more likely to deliver anemic 

babies. [3] 
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Maternal anemia has several deleterious effects on the health of the mother and fetus. 

[4] About 50% of women do not have adequate stores of iron during pregnancy. [5] 

Because the iron required for pregnancy is higher, the risk of anemia increases with 

gestation. [6] Maternal anemia may be caused by decreased iron supply, increased 

iron requirement by growing fetus, and expansion of maternal plasma volume. [7] 

According to the WHO, a hemoglobin level less than 11 g/dL is defined as maternal 

anemia during pregnancy. [8] Maternal anemia in pregnancy is classified as mild, 

moderate,moderate and severe anemia, with Hb levels being 10 to 10. [9] gm/dl, 7 to 

9.9 gm/dl, and <7 gm/dl, respectively. The birth weight of infants born to women with 

anemia was low compared to infants born to non-anemic mothers. The incidence of 

preterm delivery and birth of IUGR babies and IUD (intrauterine death) was higher in 

women with maternal anemia. [10] 

Anaemia is a common medical disorder, and around 50% of women become anemic 

during pregnancy worldwide. Maternal anemia during pregnancy is common in 

developing countries and affects 57% of pregnancies. [11,12] Umbilical cord blood is 

the most valuable underutilized resource in the care of neonates. Utilization of 

umbilical cord blood for laboratory testing of neonates is a promising new practice 

that has been shown to improve neonatal outcomes. Full implementation of this 

practice is therefore an important step in better utilizing umbilical cord blood and 

improving the outcomes of neonates. [13] More research is required to validate the 

significant correlation between maternal Hb levels and neonatal cord blood Hb levels. 

The aim of the study was to see how maternal anemia affected newborn cord blood 

Hb. 

Material and Method 

This study is a cross-sectional type of study done at the Department of Pediatrics and 

Obstetrics and Gynecology Department at Adesh Medical College and Hospital, 

Mohri, Shahbad, Haryana, over 9 months from January 2022 to September 2022. The 

study protocol was approved by the ethical committee. 

Sample size 

400 pregnant mothers attending the labor room in Adesh Medical College and 

Hospital and having their babies delivered were included in this study. Sample size 

was calculated depending upon the prevalence of anemia in antenatal mothers in 

previous studies by using the formula 4p/L^2. The prevalence of anemia in the 

previous study was around 50%.  

Inclusion Criteria  

 Full-term neonates [37–41 weeks] 

 Preterm neonates > 34 weeks 
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 Women with singleton pregnancies 

 Primi/multiparity 

 Babies born to normal vaginal deliveries or caesarean sections 

 Babies born with a birth weight of 2–4 kg 

Exclusion Criteria 

 Newborns with congenital malformations 

 Birth asphyxia 

 Twins 

 Rh incompatability 

 Maternal risk factors like gestational diabetes mellitus and pregnancy 

 induced hypertension, placenta praevia, and abruptio placenta. 

Statistical Analysis  

Statistical analysis was performed using SPSS 21. A student t test was used to 

determine whether there was any significant difference between the two groups. A P 

value of less than 0.05 was taken as significant. 

Observation and Result 

Table No. 1 shows the number and percentage of anemic and non-anemic 

mothers. 

GROUP 

Number of  

subjects  

Percentage of  

subjects  

(%)  

Anaemic mothers 192 48 

Non-anemic mothers 208 52 
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Pie chart showing the number of anemic and non-anemic mothers 

  

 48% of anemic mothers and 52% of non-anemic mothers were included in our study. 

Table No. 2 showing number of anemic mothers based on their severity.   

Classification  Number of anemic mothers  Percentage(%)  

Mild: 10–10.9 g/dl 84 48.9 

Moderate: 9.9–7 g/dl 82 82.9 

Severe: <7 gm/dl 16 8.3 

 Table showing categorization of anemic mothers based on their severity: 

Table No. 3 shows the number and percentage of preterm and term babies.  

Gestation Number of babies Percentage of babies 

Preterm babies 52 13 

Term babies 348 87 

 

Table No. 4 shows the number and percentage of anemic mothers based on their 

rural or urban area.  

Rural/urban area Number of anemic mothers  
Percentage of anaemic 

mothers (%)  

Rural  122 63.6 

Urban  70 36.6 

 

192 

48 

Anaemic mothers 

Number of subjects Percentage of subjects (%)
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Table No. 5 shows the mean age,mean maternal hemoglobin, and mean cord 

hemoglobin among anemic and non-anemic mothers.   

Group  Mean age  

Mean maternal  

haemoglobin  

Mean cord  

haemoglobin  

P -value 

  

Anaemic  

mothers  

25.79±2.22 9.38±1.08 15.03±1.04 P<0.05 

Non  

anaemic  

mothers 

25.72± 2.46 

  

11.78 ± 0.52 

  

16.37 ± 0.85 

  

  

Mean cord hemoglobin between anemic and non-anemic mothers was compared, and 

the difference between them was statistically significant with p<0.05. 

Table No. 6: Showing mean hemoglobin in anemic mothers based on the severity 

of anemia  

Number of patients  Maternal haemoglobin Mean haemoglobin gm/dl  

94 10-10.9 gm/dl 10.43±0.23 

82 9.9-7gm/dl 9.03±0.85 

16 <7gm/dl 6.6 ±0.31 

  

Table No. 7 shows the mean maternal and cord blood hemoglobin. 

Maternal  

Haemoglobin 

Mean 

haemoglobin 

gm/dl  

  

No. of 

patients  

  

Mean Cord 

blood 

hamoglobin 

gm/dl 

P- value 

  

10-10.9 gm/dl 10.43±0.23 94 15.54±0.77 P<0.05 

9.9-7gm/dl 9.03±0.85 82 14.7±0.93 P<0.01 

<7gm/dl 6.6 ±0.31 16 14.08±0.88 P<0.05 

The mean cord hemoglobin among the three groups (mild to moderately severe) was 

compared with the mean cord hemoglobin of the non-anemic group. The differences 

between the groups were statistically significant, with P values <0.05, 0.01 and 0.05, 

respectively. 
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DISCUSSION  

In our study, we compared maternal hemoglobin with cord hemoglobin in order to 

find whether there is any relationship between the two parameters. We enrolled 400 

mothers in the study, and their predelivery hemoglobin level was determined. Out of 

400 mothers, 192 had hemoglobin less than 11 g/dl, and 208 had hemoglobin more 

than 11 g/dl. Among the anemic mothers, 94 had mild anemia (hemoglobin between 

10 and 10.9 g/dl). 82 mothers had moderate anemia (hemoglobin between 7-9.9 g/dl). 

16 mothers had severe anemia with hemoglobin less than 7 g/dl. We observed that 

about 48% of the mothers were anemic and 52% were non-anemic. Among the 

anemic mothers, 48.9% had mild anemia, 42.8% had moderate anemia, and 8.3% had 

severe anemia.  

Among the 400 babies delivered, 348 were term babies (87%), and 52 were preterm 

babies (13%). We observed that among the 192 anemic mothers, 122 were from rural 

areas, which accounts for about 63.6%, and 70 were from urban areas, which account 

for about 36.4%. 

We found that the mean age of anemic mothers was 25.79± 2.22 and the mean age of 

non-anemic mothers was 25.72± 2.46. The mean maternal hemoglobin among non-

anaemic mothers was 11.78 ± 0.52, and among anaemic mothers, it was found to be 

9.38 ± 1.08. The mean cord hemoglobin among non-anemic mothers was 16.37 ± 0.85, 

and among anemic mothers it was 15.03 ± 1.04. The mean maternal hemoglobin in 

mothers with mild anemia was 10.43 ± 0.23, the mean hemoglobin in mothers with 

moderate anemia was 9.03 ± 0.85, and the mean hemoglobin in mothers with severe 

anemia was 6.6 ± 0.23. 

The mean cord hemoglobin among the three groups (mild, moderate, and severe) was 

15.54 ± 0.77, 14.7 ± 0.93, and 14.08 ± 0.88, respectively. The mean cord hemoglobin 

between the anemic and non-anemic groups was compared, and the difference 

between the two groups was statistically significant with a p value < 0.05. The mean 

cord hemoglobin among the three groups (mild to moderately severe) was compared 

with the mean cord hemoglobin of the non-anaemic group, and the difference was 

statistically significant with a P value less than 0.05, 0.01 and 0.05, respectively. 

On comparing cord hemoglobin with maternal hemoglobin, we found that there was a 

linear relationship between the two parameters. It was observed that as the mean 

maternal hemoglobin decreased, there was a decrease in the cord hemoglobin. This 

denotes that there is an impact of maternal anemia on cord hemoglobin. This 

observation was similar to the study done by Nadia et al. at Babylon University, 

which showed a linear relationship between maternal hemoglobin and cord 

hemoglobin. 
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Debbarmarubi et al. also showed a linear relationship between the cord and maternal 

hemoglobin, similar to our study. The Marmoury GH et al. study differs from ours in 

that they reported that there was no association between cord hemoglobin and 

maternal hemoglobin levels. [14] 

In our study, we found that mothers with anemia were more likely to deliver babies 

with lower hemoglobin levels. This observation made us rethink the belief that the 

fetus continues to extract iron from the mother regardless of her iron status. Sweet et 

al., in their study, showed that mothers with iron deficiency anemia gave birth to 

newborns with a lower hemoglobin level. Previous studies also suggest that iron 

supply to the placenta and the fetus is affected by maternal anemia, and the fetus takes 

iron in direct proportion to the levels available in the mother. 

Our study findings matched those of Klebanoff et al. (1991) and Lu et al. (1991), who 

reported a relationship between maternal anemia and a higher risk of preterm delivery. 

[15-16] The present study findings were similar to those of a study done by Prasad et 

al., who reported a significant positive association with an increasing number of 

children and gravida status. [16] Our findings were comparable to those of Tembhare 

et al., who discovered that the number of vaginal deliveries, instrumental deliveries, 

and caesarean sections (LSCS) was similar in both anemic and non-anemic mothers, 

but that more anemic mothers required induction of labor. [17] Our findings matched 

those of Figueiredo et al., who found that maternal anemia was linked to low or 

insufficient birth weight, indicating that it was a risk factor for the gestational 

outcomes evaluated. [17] 

Similar studies by Rathoria R. et al. also found that maternal anemia affects neonatal 

cord blood hemoglobin. According to the findings, anemic women deliver new-born 

with lower hemoglobin levels than non-anemic mothers. The findings revealed a 

linear correlation between maternal hemoglobin and cord blood hemoglobin of their 

new-born. Our study also demonstrated that cord hemoglobin is lower in anemic 

mothers and that the decrease in cord hemoglobin appears to be proportional to the 

degree of anemia. This suggests that placental iron transport mechanisms may not 

work at higher degrees of anemia, which thereby leads to a fall in cord hemoglobin. 

Strength and limitation 

There are some limitations in our study; the iron status of the mother was not 

determined, and the maternal hemoglobin level was not determined in the first and 

second trimesters. However, it is likely that mothers who were anemic in the third 

trimester had poor iron intake throughout their pregnancy, and this may lead to a 

decreased hemoglobin level.   

Conclusion  
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In our study, we observed that maternal anemia affects the cord hemoglobin of 

neonates. Our study infers that anemic mothers deliver babies with lower hemoglobin 

compared to non-anemic mothers. We have found a linear relationship between 

maternal hemoglobin and cord blood hemoglobin in newborns. Anemia during 

pregnancy is a common complication that can be detected by a simple screening test. 

Anaemia can lead to complications in both mother and fetus. In developing countries 

like India, prophylaxis during pregnancy can prevent anemia, and this may decrease 

the incidence of fetal and maternal complications. Overall neonatal survival outcomes 

may also increase. Further studies are needed to determine the relationship between 

the iron stores of the mother and the fetal iron and ferritin levels. 

Reference  

1. Elgari MM, Waggiallah HA. Assessment of hematological parameters of 

neonatal cord blood in anemic and non-anemic mothers. J Clin Exp Res 

2013;1(2):22-25. 

2. UNICEF/WHO. Iron deficiency anemia:assessment, prevention, and control. 

Geneva, World Health Organization, 2001. 

3. Allen LH. Anaemia and iron deficiency:effects on pregnancy outcome. 

American Journal of Clinical Nutrition 2000;71(5):1280–84. 

4. Pregnancy complications/maternal and fetal health [online] [cited June 6, 2016] 

5. Qaiser DH, Sandila MP, Omair A, and Ghori GM. The correlation of routine 

hematological parameters between normal maternal blood and the cord blood 

of healthy newborns in selected hospitals in Karachi. Journal of the College of 

Physicians and Surgeons Pakistan 2013;23(2):128–131. 

6. Scholl TO. Iron status during pregnancy: setting the stage for mother and 

infant. American journal of clinical nutrition, 2005;81(5):12185–225. 

7. Cohen JH, Flass HD. Hemoglobin correction factors for estimating the 

prevalence of iron deficiency anemia in pregnant women residing at high 

altitudes in Bolivia. 1999;6(6):392-99. 

8. Jaleel R, Khan A. Severe anemia and adverse pregnancy outcome. J Surge Pak 

2008;13:147–50. 

9. Singh PN, Tyagi M, Kumar A, Dash D, and Shanker P. Fetal growth in 

maternal anemia Internet journal of nutrition and wellness, 2010. 

10. Sekhaval Leila D., Robab, Somaiasdet. Relationship between maternal 

hemoglobin concentration and neonatal birth weight. Haematology 

2011;16:373-76. 

11. WHO: Iron Deficiency Anaemia Assessment, Prevention, and Control. A 

Guide for Program Managers. Geneva, Switzerland: WHO, 2001. 

12. McLean E., Cogswell M., Egli I., Wojdyla D., and de Benoist B. Worldwide 

prevalence of anemia, WHO Vitamin and Mineral Nutrition Information 

System Public Health Nutr 2009;12:441-454. 

13. Perutz MF. Stereochemistry of cooperative effects in hemoglobin. Nature. 

1970;228(5273):726–739. 



 

2173 
 

14. Debbarma R, Debbarma B, and Devi A. Effect of Maternal Anaemia on Cord 

Hemoglobin and Birth Weight of Newborns. IOSR Journal of Dental and 

Medical Sciences;14(7):19–21. 

15. Timilsina S., Karki S., Gautam A., Bhusal P., Paudel G., and Sharma D. 

Correlation between maternal and umbilical cord blood in pregnant women in 

Pokhara Valley: a cross-sectional study. BMC Pregnancy Childbirth. 

2018;18(1):70. 

16. Sareen A., Singh S., and Mahajan K. Maternal Anemia and its Effect on Cord 

Hemoglobin. Paediatr Rev Int J Paediatr Res. 2018;5(7):351-4. 

17. Najeeba CM, Prabhu AS, and Saldanha PR. Maternal anemia and its effect on 

cord blood hemoglobin and newborn birth weight. IOSR J Dent Med Sci. 

2015;14(7):30-2. 

18. Debbarma R, Debbarma B, Devi MA. Effects of maternal anemia on cord 

hemoglobin and birth weight of newborns. IOSR J Med Sci. 2015;14(7): 

19. Mamoury GH, Hamedy AB, and Akhlaghi F. Cord hemoglobin in newborns in 

correlation with maternal hemoglobin in northeastern Iran. Iranian J Med Sci. 

2015;28(4):166–8. 

20. Rathoria R, Rathoria E. Effect of maternal anemia on cord blood hemoglobin 

of newborns, Int J Reprod Contracept Obstet Gynecol 2022;11:64–8. 

  

 


