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INTRODUCTION 

Vitamin B12 is a water-soluble vitamin that is essential 

for normal hematopoiesis, DNA synthesis, neurological 

development and myelin formation. It acts as a cofactor 

in important metabolic pathways involved in cell division 

and nervous system maturation. During infancy, adequate 

vitamin B12 levels are crucial because the brain is 

undergoing rapid growth and development.1 Since it is 

not synthesized in the human body, infants primarily rely 

on dietary intake, including breast milk, for their Vitamin 

B12 requirements. World-wide, exclusive breast feeding 

is being vigorously promoted in view of its tremendous 

benefits. However, in low to middle income countries the 

milk of mothers may be deficient in Vitamin B12.7,8 If 

their infants are exclusively breast fed (EBF), they may 

develop B12 deficiency.9 The recommended dietary 

allowance (RDA) of vitamin B12 varies by age. For 

infants aged 0-6 months, the requirement is 0.4µg per 

day, while for those aged 7-12 months it is 0.5µg per day. 
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prevent long-term hematological and neurological complications. 

.  

Keywords: Breastfeeding, Infant nutrition, Mixed feeding, Neurodevelopment, Serum vitamin B12, Vitamin B12 

deficiency 

Department of Pediatrics, Sri Guru Ram Das Institute of Medical Sciences and Research, Amritsar, Punjab, India  

 

Received: 20 April 2026 

Revised: 04 June 2026 

Accepted: 18 June 2026 

 

*Correspondence: 

Dr. Ashman Kaur, 

E-mail: ashmansran@gmail.com 

 

Copyright: © the author(s), publisher and licensee Medip Academy. This is an open-access article distributed under 

the terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial 

use, distribution, and reproduction in any medium, provided the original work is properly cited. 

      DOI: https://dx.doi.org/10.18203/2349-3291.ijcp20261897 

 



Kaur A et al. Int J Contemp Pediatr. 2026 Jul;13(7):1100-1104 

                                                    International Journal of Contemporary Pediatrics | July 2026 | Vol 13 | Issue 7    Page 1101 

In early childhood, the RDA increases to 0.9 µg per day 

for ages 1-3 years and 1.2µg per day for ages 4-8 years. 

For older children, the requirement rises to 1.8µg per day 

for ages 9-13 years, and during adolescence (14-18 

years), the recommended intake reaches 2.4µg per day. 

 

Figure 1: Absorption of vitamin B12.10 

Infant feeding only from breast milk is defined as 

“exclusive breastfeeding”, except any syrup or drops 

consisting of any vitamin, medicine or mineral 

supplements.10 Infants are born with limited vitamin B12 

stores and depend on maternal transfer during pregnancy 

and breast milk after birth. Therefore, maternal vitamin 

B12 deficiency may directly influence infant vitamin B12 

status. This issue is especially important in countries like 

India, where vegetarian diets are common and intake of 

animal-source foods may be inadequate.2 

 

Figure 2: Vitamin B12 dependent reactions in body.12 

 

Vitamin B12 deficiency during infancy may present with 

a wide spectrum of manifestations, including 

megaloblastic anemia, pallor, poor feeding, 

developmental delay, apathy, hypotonia, tremors, 

seizures, and delayed milestones. In severe cases, 

neurological impairment may become irreversible.3 

Although exclusive breastfeeding is the recommended 

feeding practice during the first six months of life, the 

vitamin B12 content of breast milk depends on maternal 

nutritional status. Mixed-fed infants may receive 

additional vitamin B12 through animal milk or fortified 

formula milk, which may protect them against 

deficiency.4 The present study was conducted to compare 

serum vitamin B12 levels between exclusively breastfed 

and mixed-fed term infants aged 3-6 months and to 

evaluate the role of maternal dietary practices in 

determining infant vitamin B12 status. 

METHODS 

This hospital-based observational study was carried out 

in the Department of Paediatrics, Sri Guru Ram Das 

Institute of Medical Sciences and Research, Amritsar, 

over a period extending from July 2024 to December 

2025. 

 

A total of 80 term infants aged between 3 and 6 months 

were included in the study. The infants were divided into 

two groups. Group 1 consisted of 40 exclusively 

breastfed infants, whereas Group 2 consisted of 40 

mixed-fed infants receiving breast milk along with 

formula milk or animal milk. Infants with prematurity, 

low birth weight, congenital malformations, chronic 

systemic illnesses, severe acute malnutrition, serious 

infections, or previous vitamin supplementation were 

excluded from the study. Detailed demographic 

information, feeding history, maternal diet, 

anthropometric measurements, socioeconomic status and 

clinical examination findings were recorded using a 

predesigned proforma. Blood samples were collected 

under aseptic precautions. Serum vitamin B12 levels 

were measured along with complete blood counts and 

peripheral smear examination. 

Serum vitamin B12 levels were categorized as normal 

(>300 pg/ml), borderline (200-300 pg/ml), and deficient 

(<200 pg/ml). Statistical analysis was performed using 

SPSS version 30.0.0. Continuous variables were 

expressed as mean±standard deviation and compared 

using independent sample t-test. Categorical variables 

were compared using Chi-square test or Fisher’s exact 

test. Logistic regression analysis was performed to 

identify independent predictors of vitamin B12 

deficiency. A p value of less than 0.05 was considered 

statistically significant. 

RESULTS 

The present study included 80 term infants aged between 

3 and 6 months, with 40 infants in each feeding group. 

The age distribution was comparable between the two 

groups. In Group 1, 45% of infants were aged 3-4 months 

and 55% were aged 5-6 months. In Group 2, 40% of 
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infants were aged 3-4 months and 60% were aged 5–6 

months. 

Table 1: Demographic characteristics of study 

population. 

Variables 
Group 1 

(n=40) N (%) 

Group 2 

(n=40) N (%) 

P 

value 

Age 3-4 

months 
18 (45) 16 (40)  

Age 5-6 

months 
22 (55) 24 (60) 0.65 

Male 22 (55) 21 (52.5)  

Female 18 (45) 19 (47.5) 0.82 

Rural 

residence 
28 (70) 26 (65) 0.63 

*p value <0.05 considered significant. 

The age distribution was comparable between the two 

groups, with most infants belonging to the 5-6 months 

age group. Male predominance was observed in both 

groups, and the majority of infants belonged to rural 

areas. No statistically significant difference was observed 

in demographic characteristics between the two groups. 

Table 2: Comparison of mean serum vitamin B12 

levels between groups. 

Parameters Group 1 Group 2 
T 

value 

P 

value 

Mean 

serum 

vitamin 

B12 

(pg/ml) 

379.90± 

205.60 

514.85± 

227.73 
2.79 0.0066 

*p value <0.05 considered significant. 

Exclusively breastfed infants had significantly lower 

mean serum vitamin B12 levels compared to mixed-fed 

infants. The difference between the two groups was 

statistically significant. Gender distribution was also 

comparable between the groups. Male infants constituted 

55% of group 1 and 52.5% of group 2. Most infants 

belonged to rural areas. Mean serum vitamin B12 level 

was significantly lower in exclusively breastfed infants 

compared with mixed-fed infants.  

Vitamin B12 deficiency was more common among 

exclusively breastfed infants. Among mixed-fed infants, 

those receiving formula milk had significantly higher 

serum vitamin B12 levels than infants receiving animal 

milk.  

Maternal vegetarian diet was associated with significantly 

lower infant vitamin B12 levels. Vitamin B12 deficiency 

was more common among exclusively breastfed infants, 

whereas most mixed-fed infants had normal Vitamin B12 

levels. The difference in deficiency status between the 

groups was statistically significant. 

Table 3: Vitamin B12 deficiency status in both groups. 

Vitamin B12 

status 

Group 1  

N (%) 

Group 2  

N (%) 
P value 

Normal 

(>300 pg/ml) 
22 (55) 30 (75) 

0.048 

Borderline 

(200-300 

pg/ml) 

9 (22.5) 8 (20) 

Deficient 

(<200 pg/ml) 
9 (22.5) 2 (5) 

*p value <0.05 considered significant. 

Table 4: Comparison of vitamin B12 levels according 

to maternal diet. 

Maternal diet 

Mean 

vitamin B12 

(pg/ml) 

 T value P value 

Vegetarian 327.4±174.1 

2.73 0.017 Non-

vegetarian 
537.3±220.9 

*p value <0.05 considered significant. 

Infants born to vegetarian mothers had significantly 

lower mean serum vitamin B12 levels compared to 

infants born to non-vegetarian mothers. This association 

was statistically significant. 

Table 5: Comparison of vitamin B12 levels according 

to type of mixed feeding. 

Type of 

feeding 

Mean vitamin 

B12 (pg/ml) 

T 

value 

P 

value 

Breastfeeding+ 

animal milk 
446.68±210.62 

2.62 0.012 
Breastfeeding+ 

formula milk 
628.46±215.15 

*p value <0.05 considered significant. 

Among mixed-fed infants, those receiving formula milk 

in addition to breastfeeding had significantly higher 

vitamin B12 levels compared to those receiving animal 

milk along with breastfeeding. 

Table 6: Logistic regression analysis for vitamin B12 

deficiency. 

Variable 
Odds 

ratio 

95% 

confidence 

interval 

P value 

Exclusive 

feeding 
5.52 1.11-27.44 0.037 

*p value <0.05 considered significant. 

Logistic regression analysis showed that exclusive 

breastfeeding was an independent predictor of vitamin 

B12 deficiency, with exclusively breastfed infants having 

higher odds of deficiency compared to mixed-fed infants. 
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Figure 1: Comparison of mean serum vitamin B12 

levels in both groups. 

 

Figure 2: Association of maternal dietary pattern with 

serum vitamin B12 levels in exclusively breastfed 

infants (group 1). 

 

Figure 3. Comparison of mean serum vitamin B12 

levels in group 2 infants. 

Logistic regression analysis showed that exclusive 

breastfeeding was an independent predictor of vitamin 

B12 deficiency with an odds ratio of 5.52. 

DISCUSSION 

The present study demonstrated that exclusively breastfed 

infants had significantly lower serum vitamin B12 levels 

than mixed-fed infants. The mean serum vitamin B12 

concentration was 379.90±205.60 pg/ml in exclusively 

breastfed infants compared with 514.85±227.73 pg/ml in 

mixed-fed infants. Vitamin B12 deficiency was more 

common among exclusively breastfed infants. These 

findings suggest that infants who depend solely on breast 

milk may be more vulnerable to deficiency if maternal 

vitamin B12 intake is inadequate. 

Similar observations have been reported in studies from 

India, Nepal, Pakistan and Norway. Kadiyala et al 

reported a high prevalence of vitamin B12 deficiency 

among exclusively breastfed infants in South India.5 

Chandyo et al, also reported lower cobalamin levels 

among breastfed infants in Nepal.2 The present study 

further showed that formula-fed infants had higher serum 

vitamin B12 levels than infants receiving animal milk in 

addition to breastfeeding. This may be due to fortification 

of formula milk with vitamin B12.  

Maternal vegetarian diet was significantly associated with 

lower infant vitamin B12 levels. Similar findings were 

reported by Specker et al, who observed that low milk 

vitamin B12 concentrations in vegetarian mothers were 

associated with low serum vitamin B12 levels and higher 

methylmalonic acid concentrations in their infants.6 This 

finding highlights the importance of maternal nutritional 

counselling during pregnancy and lactation. 

Clinical significance 

Vitamin B12 deficiency during infancy can lead to 

significant hematological and neurological complications. 

Hematological manifestations include macrocytic 

anemia, leukopenia, thrombocytopenia and pancytopenia. 

Neurological manifestations include hypotonia, 

developmental delay, apathy, irritability, tremors, 

seizures, feeding refusal and delayed milestones. If not 

identified early, deficiency may result in long-term 

cognitive impairment and irreversible neurological 

damage. Therefore, early screening of high-risk infants 

and mothers is important, especially in populations where 

vegetarian dietary practices are common. 

Strengths and limitations 

The strengths of the present study include direct 

comparison between exclusively breastfed and mixed-fed 

infants, evaluation of maternal dietary practices and 

assessment of different types of mixed feeding. 

 

However, the study also had certain limitations. Maternal 

serum vitamin B12 levels were not measured. Breast milk 

vitamin B12 concentration could not be assessed.  

The sample size was relatively small and the quantity of 

formula milk or animal milk intake could not be 

measured accurately. Biochemical markers such as 

homocysteine and methylmalonic acid were not included 

in the study. 
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CONCLUSION  

Exclusively breastfed infants aged 3-6 months had 

significantly lower serum vitamin B12 levels than mixed-

fed infants. Vitamin B12 deficiency was more common 

in exclusively breastfed infants. Maternal vegetarian diet 

was associated with lower infant vitamin B12 levels. 

Exclusive breastfeeding was identified as an independent 

predictor of vitamin B12 deficiency. 

Recommendations  

Future studies should include larger sample sizes and 

multicentric data collection. Maternal serum vitamin B12 

estimation, breast milk vitamin B12 concentration, 

homocysteine levels and methylmalonic acid levels 

should be evaluated. Maternal supplementation during 

pregnancy and lactation, routine infant screening and 

public health awareness programs may help reduce the 

burden of vitamin B12 deficiency in infancy. 
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