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Abstract— Anemia is one of the most commonly encountered medical disorders during pregnancy. Nutrition Foundation of 
India has recognized anemia of pregnancy as a major public health problem leading to high maternal morbidity and 
mortality, low birth weight and high infant mortality. Although anemia is mainly due to iron and folic acid deficiency, in 
recent years role of vitamin B12 has been highlighted. There is always a concern regarding the prevalence of vitamin B12 
deficiency in anemic pregnant females due to paucity of studies. Current study consisted of cross-sectional evaluation of 
pregnant women with anemia (WHO defined hemoglobin <11.0 gm%) for the prevalence of vitamin B12 deficiency. A total 
of 257 anemic pregnant women were enrolled with mean age of 26.33+4.70 years (18-45), two-third (68%) of which were 
from rural area, more than half from lower class. Majority (74%) of them were vegetarian and nearly half of them were from 
age group 20-25 years although no statistically significant association was found between dietary pattern or age group with 
Vitamin B12 deficiency. Mean value of vitamin B12 level was 197.39 pg/ml (29-1500). Taking 200 pg/ml as the cut-off level, 
67% of them were deficient in vitamin B12. On comparing the groups based upon vitamin B12 level with anemia grade, it was 
found that more number of women were having mild or moderate grade anemia as compared to severe or very severe grade 
anemia and this was statistically significant (p=0.032). The current study may provide useful inputs to National Anemia 
Control Programme and may help to evolve appropriate guidelines for adequate supplementation of vitamin B12 
during pregnancy, though large scale studies are required to predict national prevalence of vitamin B12 deficiency during 
pregnancy. 
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I. INTRODUCTION 
 
Anemia is one of the most commonly encountered 
medical disorders during pregnancy. In developing 
countries it is a cause of serious concern. Nutrition 
Foundation of India has recognized anemia in 
pregnancy as a major public health problem leading 
to high maternal morbidity and mortality, low birth 
weight and high infant mortality (1). According to 
World Health Organization estimates, up to 56% of 
all women living in developing countries are anemic 
(1). In India, National Family Health Survey (NFHS-
3) 2005-06 shows that 58.7% of pregnant women are 
anemic with distributions as 57.4% in rural and 
50.9% women in urban areas (2). 
Anemia is a condition of low circulating haemoglobin 
(Hb) in which concentration has fallen below a 
threshold lying at two standard deviations below the 
median of a healthy population of the same age, sex 
and stage of pregnancy. The WHO definition for 
diagnosis of anemia in pregnancy is a Hb 
concentration of less than 11 g/dl and a hematocrit of  
less than 33% (3). 
As anemia was shown to be mainly due to iron and 
folic acid deficiency, the national programme aimed 
at supplementation of iron and folic acid during 
pregnancy. In recent years, the contribution of B12 
deficiency has been highlighted (4). Recent studies 
conducted in Pune, Bangalore, Chandigarh and New 
Delhi indicate that prevalence of B12 deficiency was 
high in their study populations.  
Low dietary intake of animal products, a predominant 
source of vitamin B12 may cause anemia. Vitamin 

B12 is a water-soluble compound that is naturally 
available for human intake only through animal 
proteins, such as beef, poultry, fish, eggs, and dairy 
products. Unfortified plant-based foods do not 
contain vitamin B12. Vitamin B12 is essential for 
synthesis of S-adenosyl methionine and is involved in 
the metabolism of proteins, phospholipids and neuro 
transmitters (5). Vitamin B12 is an essential cofactor 
that is integral to methylation process important in 
reactions related to DNA and cell metabolism. Thus a 
deficiency may lead to disruption of DNA and cell 
metabolism and this has serious clinical 
consequences. 
Its deficiency leads to several neurological 
manifestations and affects all age groups. A report, 
written by Professor John Scott, founder of the 
Vitamin Research Unit at the Institute of Molecular 
Medicine, Trinity College, Dublin, found that women 
who had reduced levels of vitamin B12 were more at 
risk of having a baby with a Neural Tube Defect 
(NTD). Folate and vitamin B12 play an essential role 
in initial embryogenesis. Both folate and vitamin B12 
deficiency have been shown to be associated with 
various pregnancy related complications like NTDs, 
preeclampsia, preterm birth and spontaneous 
abortion, intrauterine growth retardation (6). This 
concept has led to attention towards maintaining of 
optimum level of folic acid and vitamin B12 during 
the periconceptional period as well as in child bearing 
group women. B12 deficiency seen in infants and 
young children has been particularly related to 
maternal deficiency. These underprivileged infants 
who are exclusively / predominantly breastfed for 
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prolonged period (in some instances as much as 3-5 
years) tend to develop B12 deficiency, as the breast 
milk content of B12 in these mothers is far below 
normal. Infantile tremor syndrome presenting in 4-11 
months old infants has also been shown to be 
associated with maternal vitamin B12 deficiency in 
exclusively breastfed infants. The low levels of 
vitamin B12 and its transport protein TC II in the CSF 
may be responsible for the neurological features of 
this syndrome. In India, there are few studies 
describing vitamin B12 deficiency prevalence. There 
is a need of large cohort studies to measure this 
problem so that it may help in policy making 
regarding its supplementation along with other 
hematinics in pregnancy and lactation. Considering 
the above mentioned facts, the current study, a 
descriptive cross sectional study was conducted to 
study the prevalence of Vitamin B12 deficiency in 
anemia in pregnancy. 

  
II. MATERIAL AND METHODS  
 
Subjects 
A total of 257 pregnant women with anemia as per 
the inclusion criteria were enrolled in the study. A 
detailed clinical history and relevant clinical 
examination were done. Patient’s serum was analysed 
for vitamin B12 levels using Access B12 kits by 
chemiluminescence method on Beckmann Coulter’s 
autoanalyzer Access2. 
 
Study method 
Pregnant women with anemia were categorized into 
grades as per WHO cut off of hemoglobin level. They 
were also classified into various ranges of serum 
vitamin B12 level. Women were assessed for various 
signs and symptoms of anemia like headache, 
weakness, giddiness and pallor. 
 
III. STATISTICS  
 
The data were presented as mean and standard 
deviations (normally distributed data) or as median 
and interquartile range (non-parametric data) for 
continuous variables, and as frequencies and 
proportions for categorical variables. A normality test 
(Kolmogorov–Smirnov test) was performed with all 
continuous variables. Data were compared by ‘t’ test 
for normally distributed continuous variables and by 
chi-square and Fisher’s exact tests for categorical 
variables. All tests were two tailed and a ‘p’ value of 
< 0.05 was taken as significant. Analysis was done 
using statistical software packages IBM-SPSS 20 
version (SPSS Inc. Chicago, IL, USA). 
 
IV. RESULTS 
 
Total 257 pregnant women with anemia were 
enrolled as per the study design. 174 of them were 
from rural area and rural : urban ratio as per the 

residence was 2:1. The mean age was 26.33 years 
with a standard deviation of 4.70. Family’s 
socioeconomic status was assessed according to 
Kuppuswamy’s socioeconomic status scale. Nearly 
half (55.6%) of them were from upper lower class. 
28.4% were from lower middle class, 6.6% from 
upper middle class and 9.3% from lower class. Out of 
the 257 women enrolled for the study, nearly half 
(56%) were undergraduate, 28% were graduate and 
6.2% were postgraduate. Some of them (9.3%) were 
illiterate. Majority of the enrolled women (84%) were 
Hindu, 11.7% of them were Muslim and 4.3% were 
from other religions. Of the enrolled women, nearly 
half (48.6%) belonged to the age group 20-25 years. 
Majority (74%) of them were vegetarian, while 26% 
were non vegetarian. Mean gestational age was 25.33 
weeks with standard deviation of 9.70. Nearly half of 
them were in third trimester, one-third in second 
trimester and were in first trimester. Mean 
hemoglobin level of the samples was 10.98 g/dl with 
standard deviation of 9.57. Mild and moderate grade 
anemia patients were almost equally distributed. 8 of 
them were having severe grade (4.0 – 6.9 g/dl) while 
one patient was having very severe grade anemia (<4 
g/dl). As far as symptoms are concerned, majority of 
them had giddiness and weakness, while one-fourth 
(23.7%) had headache also. Nearly two-third (67%) 
of them were vitamin B12 deficient as per the cut off 
level of 200 pg/ml. Mean vitamin B12 level of the 
samples was 197.39 pg/ml with a standard deviation 
of 180.94. Women were classified into 5 groups 
based upon vitamin B12 level with levels being <100, 
100-200, 201-400, 401-800 and >800 pg/ml. Almost 
one-third (32.7%) of them were having vitamin B12 
level < 100 pg/ml. Another one-third (33.9%) had B12 
level in the range of 100–200 pg/ml. 22.6% were in 
range 201-400 pg/ml. 21 patients (8.2%) and 7 
patients (2.7%) fell in the range 401–800 pg/ml and 
>800 pg/ml respectively. In all grades of anemia, 
more women were vitamin B12 deficient as compared 
to non deficient. Prevalence of vitamin B12 deficiency 
was 66%, 66%, 75% and 100% for mild, moderate, 
severe and very severe grade anemia patients 
respectively. 92 women (64.8%) of gravid 1, 48 
women (68.6%) of gravid 2, 21 women (70%) of 
gravid 3, 8 women (88.8%) of gravid 4 and 1 woman 
each of gravid 5 and 6 (100%) status was deficient in 
vitamin B12 level. This highlights increasing 
prevalence of B12 deficiency as gravida state 
progresses. It was observed that in all 3 trimesters, 
mild and moderate grade anemic patients were more 
as compared to those having severe or very severe 
grade anemia. However, moderate and severe grade 
anemia was more prevalent in third trimester (62.3%) 
than in second trimester (50%) or first trimester 
(36.5%). In the study, 114 women (67.3%) were 
vegetarians while 84 (32.7%) were non-vegetarian in 
their diet. Of them, 65.9% vegetarians and 67.8% 
non-vegetarians were B12 deficient. 64.8% of 
primigravida and 68.7% of multigravida patients 
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were deficient in vitamin B12 level. Prevalence of 
vitamin B12 deficiency across all the 3 trimesters was 
67%, while analyzing by trimester, the rates were 
66%, 66% and 67% for the first, second and third 
trimester respectively. Prevalence of vitamin B12 
deficiency was 66%, 66%, 75% and 100% for mild, 
moderate, severe and very severe grade anemia 
patients respectively. 
 
V. DISCUSSION 
 
In the present study the mean age of the samples was 
26.33 years with standard deviation of 4.70. Around 
68% of them were from rural areas, 56% from lower 
socioeconomic class as per Kuppuswamy’s 
classification, 84% were Hindu and nearly half of 
them were educated upto undergraduation. In the 
rural group, mean value of vitamin B12 level was 
224.24 ± 273.17 pg/ml while in urban group, the 
mean value was 203.89 ± 156.11 pg/ml, although no 
statistical significance was found. The association 
between low socioeconomic status, lower education 
level and anemia has been defined by some studies.  
Regarding dietary pattern, around 74% of patients 
were vegetarian and 26% were non vegetarian. In the 
vegetarian group mean value of Vitamin B12 was 
225.14 ± 241.44 pg/ml, while in non vegetarian 
group, mean value was 202.27 ± 229.49 pg/ml, 
although no statistically significant association was 
found between vitamin B12 level and type of diet. 
According to studies by Herrmann et al (7), Gilsing et 
al (8) and Pawlak et al (9), vegetarian dietary habit 
was found to be a substantial risk factor for B12 
deficiency. Both vegans (whose diet contains no 
animal products) and vegetarians (diet containing 
dairy or eggs but no meat) have high rates of B12 
deficiency. 
Mean hemoglobin level of the sample was 10.98 
gm/dl with standard deviation of 9.57. Mild and 
moderate grade anemia was almost equally 
distributed. 8 of them had severe grade anemia (4.0-
6.9 g/dl) while one patient had hemoglobin less than 
4.0 gm/dl (very severe grade). As far as symptoms 
are concerned, majority of them had giddiness and 
feeling of weakness, and one-fourth (23.7%) of them 
had headache also.  
In the present study 200 pg/ml was taken as the cut 
off for the vitamin B12 deficiency. Of the 257 cases 
enrolled, nearly two-third (67%) were vitamin B12 
deficient. Mean vitamin B12 level of the sample was 
197.39 pg/ml with a standard deviation of 180.94. In 
the deficient group, the mean value of serum vitamin 
B12 level was 110.07 ± 39.30 pg/ml while in the 
normal group, the mean value was 431.60 ± 320.90 
pg/ml. According to a study conducted by the All 
India Institute of Medical Sciences, New Delhi in a 
rural area of Haryana State, India (10), results 
indicated that 67.7%, 26.3%, and 74.1% of the 
pregnant women had poor iron, folate, and vitamin 
B12 stores, respectively. In all the three trimesters, 

women having mild or moderate grade anemia were 
more as compared to severe and very severe and this 
was statistically significant. On comparing these 
groups with anemia grade, it was found that more 
number of women were having mild or moderate 
grade anemia as compared to severe or very severe 
grade anemia and this was statistically significant 
(p=0.032). Similarly when these groups were 
compared with gravida status, statistically significant 
association was found (p=0.001). 
There is existing national programme for the Iron and 
Folate supplementation during antenatal period. 
However for inclusion of vitamin B12 in antenatal 
supplementation of pregnant women, detailed 
knowledge of prevalence of vitamin B12 deficiency in 
pregnant women is required. This small study adds to 
this knowledge gap, however more extensive studies 
are required addressing this problem. 

 

 
Fig 1: Demographic details 

 

 
Fig 2 : Vitamin B12 range 

 

 
Fig:3 Vitamin B12 deficiency 
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CONCLUSION  
 
A high prevalence (67%) of vitamin B12 deficiency 
has been demonstrated in anemic pregnant females. It 
was found that more number of women were having 
mild or moderate grade anemia as compared to severe 
or very severe grade anemia. In all three trimesters, 
vitamin B12 deficient women were more as compared 
to non deficient. Also, be it primigravida or 
multigravida, vitamin B12 deficient women were 
more as compared to women with normal vitamin B12 
level. This study adds to the knowledge needed for 
inclusion of vitamin B12 in antenatal supplementation 
of pregnant women along with iron and folate. 
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