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Abstract:  
Introduction: Nuh region, recently declared as the most backward district of India, is still fighting with health 
problems like multiparity, poor maternal and postpartum care, high infant mortality and morbidity. These com-
plications can be magnified by Vitamin B12 deficiency. Therefore, this study was aimed to analyse Serum Vit-
amin B12 levels in pregnant females in ninth month from Nuh district to give an estimate of Vitamin B12 defi-
ciency and find correlation with birth weight and APGAR score. Assessment of maternal serum Vit.B12 is cru-
cial because the deficiency can predispose the neonate to infections leading to increased morbidity and mortality 
due to fundamental role of Vitamin B12 in immunity. 
Aim and Objective: 1. To assess serum Vitamin B12 among apparently healthy pregnant females at term preg-
nancy in Nuh district. 2. To find the correlation of serum Vitamin B12 levels at term pregnancy with the birth 
outcome in terms of APGAR score and weight. 
Methods: Observational prospective based study involving 90 apparently healthy pregnant women residing in 
Nuh district were enrolled in the study in the ninth month of gestation. Vitamin B12 was measured using ELI-
SA.  
Results: Significant finding of this study is unexpected high vitamin B12 levels in ninth month of gestation in 
62.16% females. The relation between Vitamin B12 with Mean birth weight of baby in present work is statisti-
cally not significant. Also, B12 levels were not associated with APGAR score of baby at 1 minute and 5 minute. 
Conclusions: In Nuh, high number of women had excess of Vitamin B12 in serum. No association was noticed 
between Vitamin B12 levels with birth weight and APGAR score. 
Keywords: Vitamin B12, pregnant cobalamin deficiency, APGAR Haryana. 
This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access 
Initiative (http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, 
provided original work is properly credited. 

Introduction 

An alarming high prevalence (40-70%) of vitamin 
B12 deficiency has been reported in Indian preg-
nant women by previous studies. [1] Due to raised 
demand of Vitamin B12 for DNA synthesis in 
pregnancy for foetus growth, stores of Vitamin B12 
from mother are concentrated in placenta. B12 vit-
amin deficiency, elevated homocysteine and mis-
matched Vitamin B12-folate concentration have 
been implicated in amplified risk of neural tube 
defects, pregnancy complications, lower birth 
weight and poor health outcomes of children (cog-
nitive disturbances, adiposity and insulin re-

sistance).[1] Microbial synthesis of vitamin B12, 
food of animal origin, fermented foods are the ma-
jor sources of vitamin B12. Uncooked plant based 
food having presence of B12 producing bacteria or 
algae can also provide dietary B12. Common caus-
es of vitamin B12 deficiency are malabsorption, 
intestinal disorders, low levels of binding proteins 
and drugs like proton pump inhibitors and metfor-
min. Vegetarian diet, diet rich in processed and 
junk food with inadequate intake of fruits and vege-
tables, low socio-economic status have also been 
implicated in low levels of vitamin B 12.[2] The 
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Indian Council of Medical Research has recom-
mended an intake of 1.5 and 1.2 μg/day Vitamin 
B12 for pregnancy and lactation, respectively. Vit-
amin B12 deficiency cause hematologic, neurologi-
cal and cardiovascular disorders due to the de-
rangements in metabolism of homocysteine and 
methylation reactions.[3] Vitamin B12 is a cofactor 
of enzyme methionine synthase catalysing conver-
sion of homocysteine to methionine, regenerating 
Tetrahydofolate (THF) from methyl-THF. THF is 
required for thymidine - DNA pyrimidine base thus 
explaining slowing down of DNA synthesis in Vit-
amin B12 deficiency.[4] 

Another B12-dependent enzyme methylmalonyl-
CoA mutase produces succinyl-CoA from 
methylmalonyl-CoA and at low vitamin B12 con-
centration, methylmalonic acid (MMA) and homo-
cysteine accumulates together, destroying the mye-
lin sheath of neurons. This damage of nervous sys-
tem is often severe and irreversible.[5] 

Homocysteine is a proven culprit factor in cardio-
vascular disorders due to triggering oxidative 
stress. DNA synthesis block also affects rapidly 
dividing cell lines like immune cells. Phagocyte 
function, T lymphocyte maturation and synthesis of 
Interferons is also hampered in Vitamin B12 defi-
ciency.[6] 

Nuh region, recently declared as the most backward 
district of India, is still fighting with health prob-
lems like multiparity, poor maternal and postpar-
tum care, high infant mortality and morbidity. Illit-
eracy, poor socioeconomic status and religious be-
liefs are key contributors in this. A study conducted 
in this region reported that 92% grand multiparity 
females were anemic ( Hb 7-8 g%), out of which 
35% had less than 5gm% Hb.[7] The complications 
of grand mulitparity like fetal     malpresentations, 
dysfunctional labour,    abruption    placentae,    
placenta previa,   anemia and PPH can be amplified 
by Vitamin B12 deficiency.[8] As per previous 
research low B12 causes pregnancy anemia, recur-
rent pregnancy loss, preeclampsia, preterm delivery 
and Gestational diabetes mellitus.[8] 

Nutritional status of pregnant female governs, foe-
tal growth and birth weight. Maternal malnutrition 
is a worldwide problem affecting 10 to 20% fe-
males, although it is more common among low 
income populations.8 Complications like pre-
eclampsia, eclampsia in mother and foetal growth 
retardation leading to higher risk of noncommuni-
cable disease like hypertension, coronary artery 
disease, type 2 Diabetes Mellitus and hyper-
lipidemia had been linked with maternal malnutri-
tion.[9] Vitamin B12 deficiency during pregnancy 
is linked with elevated risk of pregnancy complica-
tions, including spontaneous abortion, recurrent 
pregnancy loss, low birth weight, and neural tube 
defects.  A review of maternal vitamin B12 status 

and perinatal health, noted a significant association 
between maternal and neonatal vitamin B12 levels 
at delivery.[10] 

Vitamin B 12 along with iron, vitamin A and zinc 
has been used to assess nutrition status. Vitamin 
B12 is a key molecule in biological processes relat-
ed with cognitive development, physical growth 
and immunity.[11] Due to this the children who 
breastfeed on vitamin B12 deficient mothers are at 
higher risk of serious complications due to vitamin 
B12 deficiency like megaloblastic anemia, hypoto-
nia, ataxia, development delays and gastrointestinal 
complications.[12] Hence, it is evident that by poor 
pregnancy outcomes, deranged physical and cogni-
tive development and elevated risk of morbidity in 
children, Vitamin B12 deficiency affects national 
productivity also. 

Estimation of total vitamin B12, concentration in 
plasma sample is usual method for checking vita-
min B12 status.[13] There is no consensus on cut-
off value for vitamin B deficiency in pregnant fe-
males.[14] A physiological decline in vitamin B12 
level with gestation progression has been observed 
by previous study due to possible haemodilution, 
changes in hormones, fluctuations in concentration 
is of vitamin B12 binding proteins or placental ac-
tive transport of B12. Thus adding to overestima-
tion of deficiency of vitamin B12.[15] 

Pregnancy women are more vulnerable to vitamin 
B12 deficiency because of increased metabolic 
demands resulting from physiological activities, 
such as the rapid cellular growth of the placenta, 
fetus, and maternal tissue. Prevalence of vitamin 
B12 deficiency increases as pregnancy progresses, 
with the highest prevalence during the third tri-
mester.[16]  

Although an association between B12 deficiency 
with low birth weight (birth weight <2500 g) and 
preterm birth (gestational age <37 weeks) has been 
explored but current evidence is inconclusive. A 
systematic review and meta-analysis done on 18 
studies reported no linear association between ma-
ternal B12 concentration and birthweight.[17] 

However, B12 deficiency less than 148 pmol/L was 
found to be associated with the greater risk of low 
birth weight of baby. So, the need for Randomised 
control trials of vitamin B 12 supplementation dur-
ing pregnancy was highlighted.[18] 

Vitamin B12 is important for the growth and health 
of newborn. Derangements in Vitamin B12 level 
are expected to affect the baby. Therefore, as-
sessing APGAR score of baby with the vitamin 
B12 levels of mother becomes important. APGAR 
score is used to assess a neonate 1 minute and 5 
minute after birth and in response to 
resuscitation.  Elements of the Apgar score include 
color, heart rate, reflexes, muscle tone, and respira-
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tion. Apgar scoring is designed to assess for signs 
of hemodynamic compromise such as cyanosis, 
hypoperfusion, bradycardia, hypotonia, respiratory 
depression, or apnea. Each element is scored 0 (ze-
ro), 1, or 2. Scores of 7 to 10 are considered ade-
quate. [19] A direct association was observed in a 
study between low maternal vitamin B12 with 
IUGR & Low birth weight. Babies with Low 
APGAR score were also significantly higher 
among mothers with vitamin B12 deficiency. The 
reasons for this may be preterm birth & IUGR. [20] 

This study is planned to assess Serum Vitamin B12 
levels in apparently healthy pregnant females in 
rural aspirational region of Nuh at community level 
where no such research has been conducted. This 
study will estimate the Vitamin B12 at the nine 
month of gestation which is very important as most 
of studies have measured B12 levels in first and 
second trimester of pregnancy. Low socioeconomic 
status, female illiteracy and less awareness about 
health in this region may predispose pregnant fe-
males for Vitamin B12 deficiency. However as 
more people prefer non-vegetarian diet in this re-
gion, the exact status of this deficiency is not clear. 
Folate supplementation may mask symptoms of 
Vitamin B12 deficiency therefore it is crucial to 
estimate its prevalence along with finding any cor-
relation with neonatal outcome in terms of APGAR 
score and birth weight. If prevalence of Vitamin 
B12 deficiency is found to be very high in this area, 
the causative factors can be sought and supplemen-
tation of B12 can be recommended after larger 
studies. Also females can be advised to get levels 
of B12 checked during pregnancy.  

Justification of study 

The neonatal mortality rate and maternal mortality 
rate of Mewat region is still higher in comparison 
to other districts of Haryana therefore it was in-
cluded in High Priority districts by Government of 
State. The literacy rate, socio-economic status and 
health awareness is low among females residing in 
Nuh district. Also the nutritional status of pregnant 
females have been found to be poor by some previ-
ous studies. Vitamin B12 levels are crucial for nu-
merous biochemical pathways for foetus growth 
and brain development and any derangements may 
lead to complications. Folic acid and iron supple-
mentation is already going on for pregnancy but 
Folic acid supplementation can mask the symptoms 
of Vitamin B12 deficiency while neuronal degener-
ation can progress, which can potentially lead to 
severe and irreversible damage to nervous system. 
Also, if folic acid is given in vitamin B12 deficient 
patient, vitamin B12 levels may further deplete 
because even the remaining amount will be di-
rected for DNA Synthesis. 

Aim and objectives 

1. To assess serum Vitamin B12 among apparently 
healthy pregnant females at term pregnancy in Nuh 
district.  

2. To find the correlation of serum Vitamin B12 
levels at term pregnancy with the birth outcome in 
terms of APGAR score and weight. 

Informed written consent was obtained from the 
participant. Personal history, obstetrics history & 
dietary history of pregnant females was taken in 
ninth month of gestation followed by weight & 
Apgar score assessment of new born by the investi-
gator herself at the time of delivery. Any complica-
tion in mother or foetus was also noted. A venous 
blood sample was drawn under aseptic conditions 
from participants for serum vitamin B12 estimation 
and complete haemogram. Serum was separated 
and stored at -20 degree centigrade in deep freezer. 
Samples were analysed for serum Vitamin B12 in 
Central clinical Lab, SHKM GMC, Nalhar, Nuh. 
Approval from ethical committee of institute 
SHKM GMC Nuh was taken before starting the 
study. 

Methodology   

This observational prospective based study was 
conducted in study population of apparently 
healthy pregnant females in 9th month of gestation 
in Nuh district. Sample of 90 apparently healthy 
pregnant women residing in Nuh district were en-
rolled in the study in the ninth month of gestation.  

Participants enrolled in Anganwadi under tertiary 
care centre SHKM GMC Nalhar, Nuh in the ninth 
month of pregnancy fulfilling the inclusion criteria 
were considered for the study. 

 Inclusion criteria:  

1. Apparently healthy pregnant females at ninth 
month of pregnancy 

2. Pregnant women who are willing to participate 
and reside in area covered by Nuh subcenter.  

Exclusion criteria: 

1. Pregnant women with any chronic disease like 
Diabetes Mellitus, Tuberculosis and Hyperten-
sion etc. 

2. Pregnant women with diagnosed gestational 
disorders like preeclampsia, gestational Diabe-
tes Mellitus etc. 

3. Pregnant women with twin pregnancy. 
4. Pregnant women taking Vitamin B12 supple-

mentation. 

Statistical Analysis 

Data collected was compiled and analysed using 
SPSS software version 22. Appropriate statistical 
tests were done as per the requirement. Descriptive 
statistics including mean, Standard deviation, per-
centages were calculated. Pearson correlation coef-
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ficient and p value was calculated and used for as-
sessing association between variables.  

Results  

Ninety Pregnant females were enrolled in the study 
in the ninth month of gestation. Age of subjects 
ranged from 18 to 48 years with mean of 25.22 and 
SD 5.40 years. 16.84% females were above the age 
of 30 years. 37.35% females were primigravida. 
14.44% females had previous one abortion while 
three patients had aborted three times. 25 out of 90 
subjects had not taken Iron-Folic acid supplement 
during pregnancy. 11.11% females were not im-
munized for tetanus.  Serum Vitamin B12 levels: 

Normal adult value of B12 is 200- 835 pg/ml.[8] 
Serum B12 levels below 200 pg/ml was labelled as 
Vitamin B12 deficiency while 200-300 pg/ml was 
labelled as marginal B12 deficiency. Mean and SD 
of Vitamin B12 level was 1092.08 pg/ml +/- 
601.16 pg/ml. The values ranged from minimum of 
155.2 pg/ml to maximum 2000 pg/ml. 6.67% pa-
tients were deficient in Vitamin B12 while 5.55% 
had marginal deficiency. 62.16% subjects had B12 
higher than 835 pg/ml. 7 patients (7.77%) had val-
ues higher than 2000 pg/ml. Mean and SD of He-
moglobin was 9.2 g/dL and 2.11g/dL respectively, 
with the values ranging between 5 to 14.4 g/dL. 
(Table 1) 

 
Table 1: Haemoglobin levels in subjects 

S.No Hemoglobin  Percentage  
1 7-5 g/dL 12.22% 
2 7-10 g/dL 43.33% 
3 10-12 g/dL 34.45% 
4 > 12 g/dL 10% 
 Anemic < 11 g/dL (WHO)  62/90 = 68.89% 
 

 
Figure 1: Serum Vitamin B12 levels in subjects 

 
Mean birth weight of baby was 2.63 kg with SD of 0.57 kg, range was between 1.2 - 3.5 kg.  
 

Table 2: Mean and SD of birth weight in b12 deficient, normal and high patient’s groups 
 Number of subjects Baby weight mean +/- SD 
Vit B12 deficient subjects 6 3.02 , 0.40 
Normal Vit B12 subjects 28 2.48, 0.622 
High Vit B12 subjects 56 2.66, 0.54 
 
APGAR score less than 7 
 

Table 3: % of babies with APGAR score at 1 minute less than 7 among subjects with normal and high 
vitamin B12 levels 

 % of babies with APGAR 
score at 1 minute less than 7 

% of babies with APGAR score 
at 5 min less than 7 

Normal maternal Vitamin B12 levels 47.62 14.28 
High maternal Vitamin B12 levels 30.61 6.12 
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Dietary preferences of subjects 
 

 
Figure 2: Dietary preferences of subjects 

 
73.33% subjects were non-vegetarian while 
26.67% were vegetarian in diet. This is due to reli-
gious and sociocultural practices in this region.  

Discussion  

The mean age of subjects in this study was 25.22 
years and 16.84% were above the age of 30 years. 
Due to sociocultural practices, multi-parity is 
common in this region with around 40% females 
were gravida three or above. No correlation was 
found between levels of vitamin B12 and age of 
pregnant female.  

The percentage of vitamin B12 deficiency in ap-
parently healthy pregnant females during ninth 
month of gestation in this study was 6.67% (6/90 
subjects). 5.55% Females had marginal deficiency 
of vitamin B12. This is significantly lower than the 
expected result. Previous studies had observed 
higher prevalence of vitamin B12 deficiency in 
pregnancy. In rural south India, 55% females were 
deficient in B12 levels. [2] Similar results of 51% 
were noted in semiurban area in Bangalore.[21] In 
Pune rural and urban pregnant females had 80% 
and 65% prevalence of B12 deficiency.[22] In state 
of Haryana, a study conducted in 2007 on 283 fe-
males, 74.1% of the women had poor vitamin B12 
stores.[23] 

Significant finding of this study is the unexpected 
high vitamin B12 levels in ninth month of gestation 
in 62.16% females. Research has shown that high 
vitamin B12 levels (≥536.8 pmol/L) elevated the 
risk for offspring Autism spectrum disorder.[24] 
Consistent to this another work pressed the link 
between high B12 levels with possible risk of au-
tism in baby.[25] Excess supplementation could not 
have caused this as the females on Vitamin B12 
supplements were excluded in this study. Moreo-
ver, one in four females in our study had not even 

taken iron folate supplement in pregnancy. Dietary 
intake of non-vegetarian food could be one possi-
bility as 73% participants had given history of rou-
tine intake of meat and animal products. Other 
Causes of high Vitamin B12 levels suggested by 
previous data are parenteral intake of B12, alcohol-
ic liver disease, cirrhosis, acute hepatitis, renal dis-
eases, chronic myeloid leukaemia, acute and ma-
lignancies like hepatocellular carcinoma, breast 
carcinoma, colon carcinoma and secondary liver 
tumours. [26]  

Mean Hemoglobin level in current study was 
9.2g%. This is consistent with findings of study of 
Behera et al. [20] In our study, 68.89% women 
were anaemic in ninth month of pregnancy and 
12.22% had Hemoglobin between 7-5 g/dL. The 
prevalence of anemia was 17.5% in study conduct-
ed by Barney et al. while 11.7% had B12 deficien-
cy and anemia in the same study. [2] Remacha et al 
results match with this finding, where 18% of the 
subjects had both anemia and B12 deficiency. [27] 

Anemia is directly linked with poor social-
economic status and ignorance about health care in 
pregnancy. However no significant correlation was 
found between Hb and B12 levels in present study. 
The relation between Vitamin B12 with Mean birth 
weight of baby in present work is statistically not 
significant. Mean, SD of birth weight was 2.63 and 
0.57 kg respectively which again reflects poor 
health of newborns making them prone for acute 
and chronic complications. In contrast Behera et al 
found direct association of Vitamin B12 deficiency 
with IUGR and low birth weight.[20] A weak posi-
tive but statistically significant correlation between 
baby weight (kg) and S. vitamin B12 (rho=0.24, 
p=0.002) and S. folate (rho=0.17, p=0.029) was 
reported in another study.[18] Vitamin B12 levels 
were not associated with APGAR score of baby at 
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1 minute and 5 minute in present study. A study by 
Behera et al found that probability of low APGAR 
score babies is much higher among mothers with 
Vitamin B12 deficiency. [20] 

Conclusion:  

Vitamin B12 deficiency in pregnant females in Nuh 
district is observed to be lower than other areas of 
India in this study. Rather significantly high num-
ber of women had excess of Vitamin B12 in serum. 
No association was noticed between Vitamin B12 
levels with birth weight and APGAR score of baby. 
Cause of high B12 levels in the participants is not 
clear and warrants further research in this area. 
Anaemia affected 69% females of this study which 
is quite important to further investigate the simul-
taneous status of Iron, folate and vitamin B12 in 
this region. Larger studies including case-control 
designs are required to establish the prevalence of 
Vitamin B12 deficiency and excess for providing 
guidelines for supplementation and better manage-
ment of newborns and infants.  

Limitations of the study  

Sample size of this study was 90 and bigger sample 
size are recommended to explore the expected pat-
tern of vitamin B12 level in this region. Control 
group was not taken in the Study. As some studies 
had noticed a fall in Vitamin B12 in third trimester, 
it would had been better if Vitamin B12 was esti-
mated in all three trimesters to give a better picture 
of individual variation. Due to resources constraint, 
vitamin B12 of babies was not done. If cord blood 
Vitamin B12 is done in foetus and correlation is 
sought with maternal serum Vitamin B12 levels, 
effect of levels of B12 in mother on foetus can be 
determined.  

Funding: This study was conducted with the grant 
from ICMR -STS program. 
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