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Abstract 

Introduction: Maternal anemia remains a significant 

public health concern globally, particularly in low– and 

middle–income countries like India, where over half of 

pregnant women are affected. It is associated with 

adverse pregnancy outcomes, including intrauterine 

growth restriction and low birth weight. However, 

comprehensive evaluation of neonatal anthropometric 

parameters beyond birth weight is essential to fully 

understand the impact of maternal anemia severity on 

fetal growth. 

Aims and Objectives:  

Aim: 

 To evaluate the effect of maternal anemia on 

neonatal anthropometric parameters among term 

neonates. 

Primary Objective 

 To assess neonatal birth weight, head circumference 

and crown–heel length. 

Secondary Objective 

 To correlate the severity of maternal anemia in the 

third trimester with neonatal anthropometric 

parameters. 

Material and Method: 

Study Design: The study was designed as a Prospective 

observational study. 

Study Place: The study was carried out the Department 

of Pediatrics and Department of Obstetrics and 

Gynecology at Kempegowda Institute of Medical 

Science& Research Centre, Bengaluru. 

Study Period: The study was conducted over 18 a 

period of months. 

http://www.ijmacr.com/
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Study Participants: The study included postnatal 

mothers diagnosed with anemia during the third 

trimester of pregnancy and their corresponding term 

neonates delivered at the study hospital. 

Sample Size: A total sample size were 100 anemic 

mothers and their term neonates. 

Result: Among 100 mothers, 44% had mild anemia, 

45% moderate anemia and 11% severe anemia, with 

mean hemoglobin of 9.15 ± 1.46 g/dL. The mean 

neonatal birth weight was 2.86 ± 0.36 kg, with 17% low 

birth weight. 

Conclusion: Severe maternal anemia in the third 

trimester is significantly associated with reduced 

neonatal head circumference, while birth weight and 

length show non-significant decreasing trends. Head 

circumference appears to be a more sensitive indicator 

of intrauterine growth restriction related to maternal 

anemia. Early detection and severity-based management 

of anemia during pregnancy are essential to mitigate 

adverse effects on fetal growth. 

Keywords: Maternal Anemia, Neonatal Anthropometry, 

Birth Weight, Head Circumference, Hemoglobin 

Introduction 

Anemia remains one of the most common and 

preventable public health problems worldwide, with the 

greatest burden observed in low– and middle–income 

countries.1,2 Maternal anemia still affects a significant 

percentage of pregnant women, particularly those in 

India, despite improvements in prenatal care and 

nutritional supplementation programs.3,4 A hemoglobin 

content of less than 11 g/dL is considered anemia in 

pregnancy, according to the World Health 

Organization. Anemia is categorized as mild (10.0–

10.9 g/dL), moderate (7.0–9.9 g/dL) and severe (<7.0 

g/dL) according to hemoglobin levels.1 During 

pregnancy, haemoglobin concentrations decline partly 

due to physiological changes; however, inadequate iron 

stores may result in true pathological anaemia associated 

with adverse maternal and neonatal outcomes.5,6 Iron 

deficiency is the most common cause of anemia and 

results from inadequate intake, increased requirements, 

or impaired absorption.⁸ According to the National 

Family Health Survey-5 (2019–2021), 52.2% of 

pregnant women aged 15-49 years in India are 

anaemic.⁴  Iron deficiency anemia is the most common 

etiology, resulting from increased iron requirements 

during pregnancy for expansion of maternal red cell 

mass, placental development and fetal growth, 

combined with inadequate dietary intake and poor 

iron bioavailability.11 

Deficiencies of folate and vitamin B12 also 

contribute significantly to maternal anemia. Folate 

deficiency may result in megaloblastic anemia and is 

associated with adverse fetal outcomes, while vitamin 

B12 deficiency common in populations consuming 

predominantly vegetarian diets may adversely affect 

fetal neurodevelopment.13,14 

As gestational age increases, anemia becomes more 

common, especially in the third trimester when fetal 

growth accelerates and maternal iron requirements reach 

their peak.18. Multiple studies have consistently 

demonstrated that neonates born to anemic mothers have 

significantly lower birth weight, reduced length and 

smaller head circumference compared to those born to 

non–anemic mothers. A clear dose–response 

relationship has been observed, with moderate and 

severe maternal anemia associated with 

progressively poorer neonatal anthropometric 

outcomes.21,25,26,27 
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Aims and Objectives 

Aim: 

 To evaluate the effect of maternal anemia on 

neonatal anthropometric parameters among term 

neonates. 

Primary Objective 

 To assess neonatal birth weight, head circumference 

and crown–heel length. 

Secondary Objective 

 To correlate the severity of maternal anemia in the 

third trimester with neonatal anthropometric 

parameters. 

Material and Method: 

Study Design: The study was designed as a Prospective 

observational study. 

Study Place: The study was carried out the Department 

of Pediatrics and Department of Obstetrics and 

Gynecology at Kempegowda Institute of Medical 

Science & Research Centre, Bengaluru. 

Study Period: The study was conducted over 18 a 

period of months. 

Study Participants: The study included postnatal 

mothers diagnosed with anemia during the third 

trimester of pregnancy and their corresponding term 

neonates delivered at the study hospital. 

Sample Size: A total sample size were 100 anemic 

mothers and their term neonates. 

Inclusion Criteria 

 Postnatal mothers diagnosed with anemia 

(Hemoglobin<11 g/dL) during the third trimester. 

 Mothers delivering term neonates (37–40 weeks 

gestation).  

 Singleton pregnancies.  

 Mothers willing to provide informed consent.  

 

Exclusion Criteria 

 History of TORCH (T)Toxoplasmosis, (O)thers, 

(R)ubella, (C)ytomegalovirus, (H)erpes Simplex 

infections  

 History of smoking tobacco or alcohol consumption 

 Any chronic illnesses like Hypertension, Diabetes 

Mellitus, renal, liver or heart disease during / before 

pregnancy 

 Known Haemoglobinopathies (e.g. Thalassemia) 

 Babies born with congenital deformities and genetic 

disorders 

Statistical Analysis 

Data entry: The collected study data were entered in 

Microsoft Office Excel 2013 and analyzed using SPSS 

26 software. 

Data cleaning: Before analyzing the data, each variable 

was acquired to check for missing values, blank values 

and typing errors. The corresponding case numbers 

were used to trace the questionnaires and the 

information was rechecked and entered. 

Descriptive statistics: Continuous variables such as 

maternal age, gestational age, maternal hemoglobin 

level, neonatal birth weight, crown–heel length and head 

circumference were expressed as mean ± standard 

deviation (SD). Categorical variables such as severity of 

maternal anemia (mild, moderate, severe), parity, mode 

of delivery, gender of the newborn and distribution of 

anthropometric categories were expressed as frequencies 

and percentages. 

Inferential Statistics: One-way Analysis of Variance 

(ANOVA) was used to compare mean birth weight, head 

circumference and neonatal length across different 

severity groups of maternal anemia. Tukey’s post–hoc 

test was applied for multiple comparisons where 

ANOVA showed statistical significance. Pearson’s 
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correlation test was used to assess the relationship 

between maternal hemoglobin levels and neonatal 

anthropometric parameters. All statistical tests were 

two–tailed and a p-value of <0.05 was considered 

statistically significant. 

Sample Size Calculation: 

The sample size was calculated using the 

formula for estimation of a single 

proportion: 

N =
𝑍2(1 − 𝛼/2) × 𝑃 × (1 − 𝑃)

𝑑𝑐
 

Where: 

 = Required sample size 

    𝑍(1 − 𝛼/2) = Standard normal variate at 95% 

confidence level = 1.96 

 P= Prevalence of anemia in pregnancy (52.2% = 

0.52), based on NFHS-5 (2019–2021) data 

 1-P= Complement of prevalence = 0.48 

 = Absolute precision (margin of error) = 10% 

(0.10) 

Substituting the values: 

N =
(1.96)2 × 0.52 × 0.48

(0.10)2
 

N =
3.8416 × 0.2496

0.01
 

N =
0.958

0.01
− 95.8 

Thus, the calculated sample size was 95.8, 

which was rounded off to 100 participants. 

Therefore, the present study included 100 anemic 

mothers and their term neonates. 

Result 

The present study included 100 postnatal mothers and their newborns to assess the relationship between maternal anemia 

and neonatal anthropometric outcomes. The findings are presented below. 

Table 1: Age distribution among postnatal mothers 

Age category Number Percentage 

> 18 to 30 Years 75 75% 

> 30 to 40 Years 25 25% 

Mean ± SD 27.96 ± 3.99 

Minimum Age in years 19 

Maximum Age in Years 38 

Total 100 100.0 % 

The mean age of the study participants was 27.96 ± 3.99 years. The minimum age observed was 19 years and the 

maximum age observed was 38 years. Majority 75% of the postnatal mother belongs to age category between more than 

18 to 30 years, indicating that most mothers were in the optimal reproductive age group. 
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Figure 1: Box whisker diagram shows age distribution among study participants 

 

Table 2: Obstetrics score distribution among postnatal mothers 

Obstetrics code Frequency Percentage 

Para 

P1 32 32.0 % 

P2 50 50.0 % 

P3 17 17.0 % 

P4 1 1.0 % 

Living children 

1 32 32.0 % 

2 51 51.0 % 

3 16 16.0 % 

4 1 1.0 % 

Abortions 

0 66 66.0 % 

1 21 21.0 % 

2 13 13.0 % 

Total 100 100.0 % 

Out of 100 postnatal mothers, the majority were para two (50%), followed by para one (32%), while smaller proportions 

were para three (17%) and para four (1%). With respect to living children, most participants had two children (51%), 

whereas 32% had one child, 16% had three children and only 1% had four. Regarding abortions, two–thirds of the 

women reported none (66%), while 21% had experienced one abortion and 13% had two, suggesting a predominantly 

low–risk obstetric population. 
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Table 3: Hemoglobin and anemia severity distribution among postnatal mothers 

Hemoglobin (mg/dl) Number Percentage 

Mild anemia 44 44.0 % 

Moderate anemia 45 45.0 % 

Severe anemia 11 11.0 % 

Mean ± SD 9.15 ± 1.46 

Median (IQR) 9.60 (7.80 – 10.50) 

Minimum Age in years 5.80 

Maximum Age in Years 10.90 

Total 100 100.0 % 

The mean hemoglobin distribution among the post–natal mothers was 9.15 ± 1.46 g/dL. The minimum hemoglobin 

observed was 5.80 g/dL and the maximum observed was 10.90 g/dL. Among 100 post–natal mothers, 

 Mild anemia: 44% 

 Moderate anemia: 45% 

 Severe anemia: 11% 

Thus, moderate anemia was the most prevalent, highlighting the high burden of anemia among postnatal mothers. 

Figure 2: Pie diagram shows anemia severity among postnatal mothers 

 

Table 4: Maternal anemia severity in relation to birth weight of newborns 

 

Birth weight 

Anemia Severity  

p value Mild Moderate Severe 

Low Birth Weight 5 (11.4%) 8 (17.8%) 4 (36.4%)  

 

 

0.561 

Normal 39 (88.6%) 37 (82.2%) 7 (63.6%) 

Mean ± SD (Kgs) 2.88 ± 0.37 2.88 ± 0.35 2.75 ± 0.35 

Total 44 (100%) 45 (100%) 11 (100%) 
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Note: p value based on one way ANOVA 

In the mild anemia group, 5 (11.4%) newborns had low birth weight while 39 (88.6%) had normal birth weight, 

with a mean ± SD of 2.88 ± 0.37 kg. In the moderate anemia group, 8 (17.8%) newborns were of low birth weight and 37 

(82.2%) were of normal birth weight, with a mean ± SD of 2.88 ± 0.35 kg. In the severe anemia group, 4 (36.4%) 

newborns had low birth weight compared to 7 (63.6%) with normal birth weight, with a mean ± SD of 2.75 ± 0.35 kg. 

Statistical analysis using one–way ANOVA revealed a p value of 0.561, indicating no significant difference in birth 

weight across the three anemia severity groups. 

Figure 3: Error bar diagram shows maternal anemia severity in relation to mean birth weight of newborns 

 

Table 5: Multiple comparison between maternal anemia severity with head circumference of newborn 

(I) Anemia 

severity 

(J) Anemia 

severity 

Mean 

Difference (I-J) 

 

p value 

95% Confidence Interval 

Lower Bound Upper Bound 

 

Mild 

Moderate 0.1449 0.901 -0.643 0.933 

severe 1.4318* 0.021 0.178 2.685 

 

Moderate 

Mild -0.1449 0.901 -0.933 0.643 

severe 1.2869* 0.042 0.036 2.537 

 

Severe 

Mild -1.4318* 0.021 -2.685 -0.178 

Moderate -1.2869* 0.042 -2.537 -0.036 

The multiple comparison analysis between maternal anemia severity and neonatal head circumference revealed that there 

was no significant difference between mild and moderate anemia groups, with a mean difference of 0.1449 (p = 0.901; 

95% CI: –0.643 to 0.933). However, a significant difference was observed between mild and severe anemia, with a 

mean difference of 1.4318 (p = 0.021; 95% CI: 0.178 to 2.685). Similarly, the comparison between moderate and severe 

anemia also showed a significant difference, with a mean difference of 1.2869 (p = 0.042; 95% CI: 0.036 to 2.537). These 

findings indicate that severe maternal anemia is significantly associated with reduced neonatal head circumference when 

compared to both mild and moderate anemia groups. 
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Table 6: Maternal anemia severity in relation to length of newborns 

Length Anemia Severity p value 

Mild Moderate Severe 

Appropriate for age 18 (40.9%) 13 (28.9%) 3 (27.3%)  

 

0.077 

Reduced length (Cm) 26 (59.1%) 32 (71.1%) 8 (72.7%) 

Mean ± SD 48.55 ± 2.21 47.44 ± 3.12 46.91 ± 2.66 

Total 44 (100%) 45 (100%) 11 (100%) 

Note: p value based on one way ANOVA 

Among 44 mothers with mild anemia, 18 (40.9%) newborns had length appropriate for age, while 26 (59.1%) showed 

reduced length, with a mean ± SD of 48.55 ± 2.21 cm. In the moderate anemia group, 13 (28.9%) newborns had 

appropriate length and 32 (71.1%) had reduced length, with a mean ± SD of 47.44 ± 3.12 cm. In the severe anemia 

group, only 3 (27.3%) newborns had appropriate length, whereas 8 (72.7%) had reduced length, with a mean ± SD of 

46.91 ± 2.66 cm. Statistical analysis revealed a p value of 0.077, indicating that the observed differences in neonatal 

length across anemia severity groups were not statistically significant 

Figure 4: Error bar diagram shows maternal anemia severity in relation to mean length of newborns 

 

Table 7: Correlation between maternal hemoglobin with neonatal birth weight, head circumference and length (n= 100) 

Neonatal Anthropometric measurements  Maternal hemoglobin 

 Correlation Coefficient p value 

Birth Weight (in kg) 0.090 0.371 

Head circumference (in cm) 0.246* 0.014 

Baby Length (in cm) 0.237* 0.018 

Total 100 
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*. Correlation is significant at the 0.05 level (2-tailed). 

Birth weight showed a weak positive correlation with maternal hemoglobin (r= 0.090, p = 0.371), which was not 

statistically significant. In contrast, head circumference demonstrated a significant positive correlation (r = 0.246, p = 

0.014), and baby length also showed a significant positive correlation (r = 0.237, p = 0.018). These findings indicate that 

higher maternal hemoglobin levels are significantly associated with larger neonatal head circumference and length, while 

no significant relationship was observed with birth weight. 

Figure 5: Scatter plot diagram shows correlation between maternal hemoglobin values with neonatal birth weight 

 

The scatter plot demonstrates a very weak positive correlation between maternal hemoglobin levels and neonatal birth 

weight (r = 0.090, p = 0.371). Although higher maternal hemoglobin levels appear to be associated with slightly greater 

birth weight, the strength of the correlation is minimal. Furthermore, the association is not statistically significant, 

indicating that no meaningful relationship was observed between maternal hemoglobin levels and neonatal birth weight in 

this study. 

Figure 6: Scatter plot diagram shows correlation between maternal hemoglobin values with neonatal head circumference 

 

The scatter plot demonstrates a weak but statistically significant positive correlation between maternal hemoglobin levels 

and neonatal head circumference (r = 0.246, p = 0.014). This indicates that higher maternal hemoglobin levels are 
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associated with larger neonatal head circumference. Conversely, lower maternal hemoglobin levels tend to be 

associated with reduced neonatal head circumference. Although the strength of the correlation is weak, the 

association is statistically significant, suggesting a meaningful relationship between maternal anemia severity and fetal 

head growth. 

Figure 7: Scatter plot diagram shows correlation between maternal hemoglobin values with neonatal length 

 

The scatter plot demonstrates a weak but statistically significant positive correlation between maternal hemoglobin levels 

and neonatal length (r = 0.237, p = 0.018). This indicates that higher maternal hemoglobin levels are associated with 

greater neonatal length. Conversely, lower maternal hemoglobin levels tend to be associated with shorter neonatal 

length. Although the strength of the correlation is weak, the statistically significant p–value suggests a meaningful 

association between maternal anemia severity and fetal linear growth. 

Discussion 

Maternal anemia remains one of the most prevalent and 

preventable nutritional disorders affecting pregnancy 

outcomes, particularly in low– and middle–income 

countries such as India. Despite ongoing public 

health interventions and iron–folic acid 

supplementation programs, the burden of anemia during 

pregnancy continues to remain high and contributes 

significantly to adverse maternal and neonatal 

outcomes.4,9 A total of 100 postnatal mothers with third–

trimester anemia (hemoglobin<11 g/dL) and their 

singleton term neonates were included. The present 

study was undertaken to evaluate the effect of the 

severity of maternal anemia during the third trimester 

on neonatal anthropometric parameters – namely birth 

weight, head circumference and crown–heel length and 

to compare the findings with existing literature. The 

mean maternal age in the present study was 27.96 ± 3.99 

years, with the majority (75%) belonging to the 18–30 

year age group. In the study, 44% of mothers had mild 

anemia, 45% had moderate anemia and 11% had severe 

anemia, with a mean hemoglobin level of 9.15 ± 1.46 

g/dL.  

Correlation analysis in the present study demonstrated 

that maternal hemoglobin levels showed a statistically 

significant positive correlation with neonatal length (r = 

0.237, p = 0.018) and head circumference (r = 0.246, p = 

0.014), whereas no significant correlation was observed 

with birth weight. Although the correlation coefficients 

indicate a modest strength of association, their statistical 
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significance suggests a consistent directional 

relationship between maternal hemoglobin status and 

specific fetal growth parameters. 

Conclusion 

The present study demonstrates that maternal 

hemoglobin concentration has a measurable influence 

on neonatal anthropometric outcomes. While birth 

weight did not show a significant correlation with 

maternal hemoglobin levels, neonatal length and head 

circumference exhibited statistically significant positive 

associations. A severity–dependent trend was observed, 

with increasing maternal anemia associated with reduced 

neonatal anthropometric parameters. These findings 

reinforce the importance of early detection and 

appropriate management of maternal anemia during 

pregnancy to optimize fetal growth and developmental 

outcomes. Maternal anemia should therefore be 

recognized not merely as a hematological abnormality, 

but as a modifiable risk factor for subtle yet clinically 

meaningful intrauterine growth restriction. 

References 

1. World Health Organization. Haemoglobin 

concentrations for the diagnosis of anaemia and 

assessment of severity [Internet]. Geneva: WHO; 

2011 [cited 2026 Feb 10]. Available from: 

https://www.who.int/ publications/ i/item/WHO-

NMH-NHD-MNM-11.1  

2. Stevens GA, Finucane MM, De-Regil LM, Paciorek 

CJ, Flaxman SR, Branca F, et al. Global, regional, 

and national trends in haemoglobin concentration 

and prevalence of total and severe anaemia in 

children and pregnant and non-pregnant women for 

1995–2011: a systematic analysis of population-

representative data. Lancet Glob Health. 2013; 

1(1):e16–25.  

3. Kalaivani K. Prevalence and consequences of 

anaemia in pregnancy. Indian J Med Res. 

2009;130(5):627–33.  

4. International Institute for Population Sciences 

(IIPS), ICF. National Family Health Survey (NFHS-

5), 2019–21. Mumbai: IIPS; 2021.  

5. Allen LH. Biological mechanisms that might 

underlie iron’s effects on fetal growth and preterm 

birth. J Nutr. 2001;131(2 Suppl 2):581S–589S. 

6. Young MF, Oaks BM, Tandon S, Martorell R, 

Dewey KG, Wendt AS. Maternal hemoglobin 

concentrations across pregnancy and maternal and 

child health: a systematic review and meta-analysis. 

Ann N Y Acad Sci. 2019;1450(1):47–68.  

7. McLean E, Cogswell M, Egli I, Wojdyla D, de 

Benoist B. Worldwide prevalence of anaemia, WHO 

Vitamin and Mineral Nutrition Information System, 

1993–2005. Public Health Nutr. 2009;12(4):444–54.  

8. Camaschella C. Iron-deficiency anemia. N Engl J 

Med. 2015;372(19):1832–43.  

9. Balarajan Y, Ramakrishnan U, Özaltin E, Shankar 

AH, Subramanian SV. Anaemia in low-income and 

middle-income countries. Lancet. 2011;378 

(9809):2123–35.  

10. Ministry of Health and Family Welfare (MoHFW), 

Government of India. Anemia Mukt Bharat: 

Intensified National Iron Plus Initiative (I-NIPI) 

Operational Guidelines for Programme Managers 

[Internet]. New Delhi: MoHFW; 2018 [cited 2026 

Feb 10]. Available from: https:// 

anemiamuktbharat.info 

11. Bothwell TH. Iron requirements in pregnancy and 

strategies to meet them. Am J ClinNutr. 2000;72(1 

Suppl) :257S–264S.  

12. Hurrell R, Egli I. Iron bioavailability and dietary 

https://www.who.int/


 Dr. C M Usman Manal, et al. International Journal of Medical Sciences and Advanced Clinical Research (IJMACR) 

 

 
©2026, IJMACR 

 
 

P
ag

e7
5

 
P

ag
e7

5
 

P
ag

e7
5

 
P

ag
e7

5
 

P
ag

e7
5

 
P

ag
e7

5
 

P
ag

e7
5

 
P

ag
e7

5
 

P
ag

e7
5

 
P

ag
e7

5
 

P
ag

e7
5

 
P

ag
e7

5
 

P
ag

e7
5

 
P

ag
e7

5
 

P
ag

e7
5

 
P

ag
e7

5
 

P
ag

e7
5

 
P

ag
e7

5
 

P
ag

e7
5

 
  

reference values. Am J ClinNutr. 2010;91(5):1461S–

1467S.  

13. O’Leary F, Samman S. Vitamin B12 in health and 

disease. Nutrients. 2010;2(3):299–316.  

14. Green R, DattaMitra A. Megaloblasticanemias: 

nutritional and other causes. Med Clin North Am. 

2017;101(2):297–317.  

15. Crompton DWT, Nesheim MC. Nutritional impact 

of intestinal helminthiasis during the human life 

cycle. Annu Rev Nutr. 2002; 22:35–59.  

16. Weatherall DJ, Clegg JB. Inherited haemoglobin 

disorders: an increasing global health problem. Bull 

World Health Organ. 2001;79(8):704–12.  

17. Kaur M, Chauhan A, Manzar MD, Rajput MM. 

Maternal anaemia and neonatal outcome: a 

prospective study on urban pregnant women. J 

ClinDiagn Res. 2015;9(12):QC04–8.  

18. Milman N. Prepartum anaemia: prevention and 

treatment. Ann Hematol. 2008;87(12):949–59.  

19. Gambling L, Danzeisen R, Fosset C, Andersen HS, 

Dunford S, Srai SKS, et al. Iron and copper 

interactions in development and the effect on 

pregnancy outcome. J Nutr. 2003;133(5 Suppl 

1):1554S–1556S.  

20. Rukuni R, Bhattacharya S, Murphy MF, Roberts D, 

Stanworth SJ, Knight M. Maternal and neonatal 

outcomes of antenatal anemia in a Scottish 

population: a retrospective cohort study. Acta 

ObstetGynecol Scand. 2016;95(5):555–64. 

21. Behal M, Vinayak R, Sharma A. Maternal anaemia 

and its effects on neonatal anthropometric 

parameters in a tertiary care institute of Himachal 

Pradesh, India. Int J Reprod Contracept Obstet 

Gynecol. 2018;7(2):552–60.  

22. Rao R, Georgieff MK. Iron in fetal and neonatal 

nutrition. Semin Fetal Neonatal Med. 

2007;12(1):54–63.  

23. World Health Organization. WHO child growth 

standards: methods and development. Geneva: 

World Health Organization; 2006. 

24. Villar J, Cheikh Ismail L, Victora CG, et al. 

International standards for newborn weight, length, 

and head circumference by gestational age and sex. 

Lancet. 2014;384(9946):857–68.  

25. Telatar B, Comert S, Vitrinel A, Erginoz E, Akin Y. 

The effect of maternal anemia on anthropometric 

measurements of newborns. Saudi Med J. 

2009;30(3):409–12.  

26. Al-Hajjiah NN, Almkhadree MA. The effect of 

maternal anemia on anthropometric measurements in 

full-term neonates. Asian J Pharm Clin Res. 

2018;11:422–4.  

27. Parks S, Hoffman MK, Goudar SS, Patel A, Saleem 

S, Ali SA, et al. Maternal anaemia and maternal, 

fetal, and neonatal outcomes in India and Pakistan. 

BJOG. 2019;126(6):737–43.  

28. Paramahamsa RRK, Chakravarthi GK. Relationship 

between maternal haemoglobin and early neonatal 

outcome in term babies. Int J ContempPediatr. 

2019;6(5):1938–42.  

29. Shankar V, Karthik S, Krishnappa J, Srikanth C. 

Effect of maternal anaemia on neonatal 

anthropometry: a cross-sectional study. J Neonatal 

Surg [Internet]. 2025;14(24S):21–23. Available 

from: https://www.jneonatalsurg. com/index.php/ 

jns/article/view/5879  

30. Daru J, Allotey J, Peña-Rosas JP, Khan KS. Serum 

ferritin thresholds for the diagnosis of iron 

deficiency in pregnancy: a systematic review. 

Transfus Med. 2017;27(3):1 


