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INTRODUCTION

Anemia in pregnancy remains a major public health
in developing countries,

concern, particularly

pregnancy, often multifactorial, may be compounded by these deficiencies.
Additionally, gestational diabetes mellitus (GDM) has been linked to altered
micronutrient metabolism, potentially exacerbating adverse outcomes. Aim: To
assess and compare Vitamin D and Vitamin B12 status among anemic pregnant
females with and without gestational diabetes.

Materials and Methods: Medical records of 250 anemic pregnant women were
reviewed for a period of 1.5 years, at Tertiary care hospital — Medinirai Medical
College and Hospital, Palamu. Participants were categorized into two groups:
those diagnosed with GDM and those without GDM. Serum Vitamin D and
Vitamin B12 levels were analyzed and compared between groups. Statistical
analysis was performed to determine significant differences.

Results: Vitamin D and Vitamin B12 deficiencies were more prevalent among
anemic pregnant females with GDM compared to those without GDM.
Significant associations were observed between micronutrient deficiencies and
glycemic status.

Conclusion: Vitamin D and Vitamin B12 deficiencies are common among
anemic pregnant women, especially those with GDM. Early screening and
appropriate supplementation may improve maternal and fetal outcomes.
Keywords: Vitamin D, Vitamin B12, anemia, pregnhancy, gestational diabetes
mellitus, micronutrient deficiency.

it also has immunomodulatory and metabolic
functions, influencing insulin sensitivity and
inflammatory  pathways.Bl  During  pregnancy,
Vitamin D deficiency has been associated with

contributing significantly to maternal and perinatal
morbidity and mortality. While iron deficiency is
widely recognized as the most common cause, other
micronutrient deficiencies such as Vitamin D and
Vitamin B12 are increasingly being implicated in the
pathogenesis of anemia and adverse pregnancy
outcomes. 2

Vitamin D, a fat-soluble secosteroid hormone, plays
a crucial role in calcium homeostasis and bone
metabolism. However, recent evidence suggests that

complications such as preeclampsia, low birth
weight, and gestational diabetes mellitus (GDM).[
Despite abundant sunlight in tropical regions,
hypovitaminosis D is highly prevalent among
pregnant women due to factors such as limited sun
exposure, skin  pigmentation, and dietary
insufficiency.P!

Vitamin B12, an essential water-soluble vitamin, is
vital for DNA synthesis and red blood cell formation.
Its deficiency can lead to megaloblastic anemia and
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neurological complications.[®! In pregnancy, Vitamin
B12 deficiency has been linked to neural tube defects,
intrauterine growth restriction, and increased risk of
insulin resistance.l’!. Moreover, vegetarian dietary
practices, common in certain populations, further
increase the risk of B12 deficiency.®!

Gestational diabetes mellitus, defined as glucose
intolerance with onset or first recognition during
pregnancy, is a growing concern worldwide. It is
associated with both immediate and long-term
complications for mother and child, including type 2
diabetes and cardiovascular diseases.’! Emerging
studies suggest that micronutrient deficiencies,
particularly Vitamin D and B12, may play a role in
the pathophysiology of GDM by affecting insulin
secretion and sensitivity.[1%

The coexistence of anemia and GDM presents a
unigue clinical challenge. Anemia may exacerbate
oxidative stress and impair glucose metabolism,
while GDM may further influence micronutrient
utilization and metabolism.**! Despite the potential
interplay between these conditions, there is limited
data evaluating the combined impact of Vitamin D
and Vitamin B12 deficiencies in anemic pregnant
women with and without GDM.

Understanding the status of these micronutrients in
such populations is essential for early identification
and targeted interventions. Screening for Vitamin D
and B12 deficiencies during pregnancy could offer an
opportunity to improve maternal health and fetal
outcomes through timely supplementation. 2
Therefore, this study aims to assess and compare the
levels of Vitamin D and Vitamin B12 among anemic
pregnant females with and without gestational
diabetes in a tertiary care setting, thereby
contributing to the growing body of evidence on
micronutrient deficiencies in pregnancy.

MATERIALS AND METHODS

Study Design

This was a retrospective comparative study

conducted to evaluate Vitamin D and Vitamin B12

status among anemic pregnant females with and

without gestational diabetes mellitus.

Study Setting

The study was carried out at Medinirai Medical

College and Hospital, Palamu, a tertiary care

teaching hospital catering to a large population from

surrounding rural and urban areas.

Study Duration

The study covered a period of 1.5 years, during

which patient records were reviewed and analyzed.

Study Population

A total of 250 pregnant females diagnosed with

anemia were included in the study based on

predefined inclusion and exclusion criteria.

Inclusion Criteria

e Pregnant females diagnosed with anemia (Hb
<11 g/dL as per WHO criteria)

e  Age between 18-40 years

e Availability of complete medical records
including Vitamin D, Vitamin B12 levels, and
glucose profile

e Patients screened for gestational diabetes
mellitus

Exclusion Criteria

e  Patients with pre-existing diabetes mellitus

e Chronic systemic illnesses (renal disease, liver
disease, thyroid disorders)

e Hematological disorders other than nutritional
anemia

e Patients on prior Vitamin D or B12
supplementation before testing

e Incomplete or missing medical records

Grouping of Study Subjects

The study population was divided into two groups:

e Group A (GDM Group): Anemic pregnant
females diagnosed with gestational diabetes
mellitus

e Group B (Non-GDM Group): Anemic
pregnant females without gestational diabetes

Diagnosis of GDM was based on standard oral

glucose tolerance test (OGTT) criteria as per

institutional protocol.

Data Collection

Data were collected retrospectively from hospital

medical records and included:

e Demographic details (age, parity, gestational
age)

e Hemoglobin levels (5-part differential with
extended parameters CBC analyser).

e For Blood glucose estimation semi-automatic
analyser was used.

e Blood glucose levels (fasting, postprandial,
OGTT results)

e Serum Vitamin D levels (25-hydroxyvitamin D)
were estimated in automated immunoassay
analyser-ELISA.

e Serum Vitamin B12 levels were estimated in
automated immunoassay analyser-ELISA.

Biochemical Assessment

Vitamin D status was categorized as:

Deficient: <20 ng/mL

Insufficient: 20-30 ng/mL

Sufficient: >30 ng/mL

Vitamin B12 status was categorized as:

Deficient: <200 pg/mL

Borderline: 200-300 pg/mL

Normal: >300 pg/mL

Hemoglobin estimation:

Estimation of Vitamin B12 and Vitamin D

Outcome Measures

Prevalence of Vitamin D deficiency

e  Prevalence of Vitamin B12 deficiency

e Comparison of micronutrient levels between
GDM and non-GDM groups

Statistical Analysis: Data were entered into

Microsoft Excel and analyzed using appropriate

statistical software.
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e Continuous variables were expressed as mean +
standard deviation

e Categorical variables were
percentages

e Comparison between groups was performed
using:

o Student’s t-test for continuous variables

Chi-square test for categorical variables

o A p-value <0.05 was considered statistically
significant.

expressed as

O

RESULTS

A total of 250 anemic pregnant females were
included in this retrospective study. Based on the

presence or absence of gestational diabetes mellitus

(GDM), participants were divided into:

e Group A (GDM group): 110 patients (44%)

e Group B (Non-GDM group): 140 patients
(56%0)

Baseline Characteristics

The mean age of participants in Group A was 28.6 +

4.2 years, while in Group B it was 26.9 + 3.8 years.

The majority of patients in both groups were in the

second and third trimester, with no statistically

significant difference in gestational age distribution

(p>0.05). Hemoglobin levels were comparable

between the two groups (p>0.05), indicating similar

anemia severity at baseline.

Table 1: Comparison of Baseline Characteristics

Parameter Group A (GDM) (n=110) Group B (Non-GDM) (n=140) p-value
Mean Age (years) 28.6+4.2 26.9+3.8 0.03*
Mean Hb (g/dL) 92+ 1.1 94+1.0 0.21
2nd Trimester (%) 48 (43.6%) 65 (46.4%) 0.65
3rd Trimester (%) 62 (56.4%) 75 (53.6%) 0.65

The GDM group had a slightly higher mean age,
which was statistically significant (p=0.03),
suggesting that increasing maternal age may be
associated with GDM. However, hemoglobin levels
and gestational age distribution were comparable
between groups, indicating that anemia severity and

pregnancy stage did not confound the comparison of
micronutrient levels.

Vitamin D Status

Vitamin D deficiency was highly prevalent in both
groups but significantly higher among patients with
GDM.

Table 2: Vitamin D Status in Study Groups

Vitamin D Status Group A (GDM) (n=110) Group B (Non-GDM) (n=140) p-value

Deficient (<20 ng/mL) 72 (65.5%) 60 (42.9%) <0.001*
Insufficient (20-30 ng/mL) 28 (25.5%) 50 (35.7%) 0.08
Sufficient (>30 ng/mL) 10 (9.0%) 30 (21.4%) 0.01*

A significantly higher proportion of women in the
GDM group (65.5%) had Vitamin D deficiency
compared to the non-GDM group (42.9%)
(p<0.001). Conversely, sufficient Vitamin D levels
were observed more frequently in the non-GDM
group (21.4% vs 9.0%, p=0.01). These findings

suggest a strong association between Vitamin D
deficiency and GDM among anemic pregnant
females.

Vitamin B12 Status

Vitamin B12 deficiency was also more prevalent in
the GDM group.

Table 3: Vitamin B12 Status in Study Groups

Vitamin B12 Status Group A (GDM) (n=110) Group B (Non-GDM) (n=140) p-value
Deficient (<200 pg/mL) 58 (52.7%) 48 (34.3%) 0.002*
Borderline (200-300 pg/mL) 32(29.1%) 44 (31.4%) 0.68
Normal (>300 pg/mL) 20 (18.2%) 48 (34.3%) 0.004*

Vitamin B12 deficiency was significantly higher in
the GDM group (52.7%) compared to the non-GDM
group (34.3%) (p=0.002). Additionally, normal
Vitamin B12 levels were more common in the non-
GDM group (34.3% vs 18.2%, p=0.004). This
indicates a significant association between Vitamin
B12 deficiency and the presence of GDM.

DISCUSSION

This retrospective study highlights a significant
association between micronutrient deficiencies—
specifically Vitamin D and Vitamin Bl2—and
gestational diabetes mellitus (GDM) among anemic

pregnant females. The findings underscore the
multifactorial nature of anemia in pregnancy and its
interaction with metabolic disorders.

Vitamin D deficiency was observed in a substantial
proportion of the study population, with a
significantly higher prevalence in women with GDM.
This aligns with previous studies suggesting that
Vitamin D plays a role in glucose metabolism
through its effects on pancreatic -cell function and
insulin sensitivity.[*?  Vitamin D receptors are
expressed in pancreatic tissue, and deficiency may
impair  insulin  secretion,  contributing to
hyperglycemia.l®!
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Furthermore, Vitamin D has been shown to modulate
inflammatory pathways, which are known to be
elevated in GDM.™ Chronic low-grade inflammation
can lead to insulin resistance, a hallmark of
gestational diabetes. The significantly lower
proportion of Vitamin D sufficiency in the GDM
group in the present study supports these mechanistic
insights and is consistent with earlier observational
studies.581

Vitamin B12 deficiency was also significantly more
common in the GDM group. Vitamin B12 is essential
for one-carbon metabolism and DNA synthesis, and
its deficiency has been associated with increased
homocysteine levels, which may contribute to
endothelial dysfunction and insulin resistance.l’]
Several studies have reported an association between
low Vitamin B12 levels and increased risk of
GDM.[89]

In populations with predominantly vegetarian diets,
such as in many parts of India, Vitamin B12
deficiency is particularly common due to limited
dietary sources.[*% This may partly explain the high
prevalence observed in the present study.
Additionally, pregnancy itself increases the demand
for Vitamin B12, further exacerbating deficiency
states. 1]

The coexistence of anemia, Vitamin D deficiency,
and Vitamin B12 deficiency presents a complex
clinical scenario. While iron deficiency remains the
primary cause of anemia, deficiencies of Vitamin
B12 can contribute to ineffective erythropoiesis and
worsen anemia.[*2 Moreover, both Vitamin D and
B12 deficiencies may independently influence
glucose metabolism, thereby increasing the risk of
GDM.

The findings of this study are consistent with
previous research demonstrating a link between
micronutrient deficiencies and adverse pregnancy
outcomes. For instance, observational studies have
shown that low Vitamin D levels are associated with
increased risk of GDM, preeclampsia, and low birth
weight.[*314 Similarly, Vitamin B12 deficiency has
been linked to insulin resistance, obesity, and
metabolic syndrome.[*]

The statistically significant differences observed in
this study suggest that screening for Vitamin D and
Vitamin B12 levels in pregnant women, particularly
those with anemia, may be beneficial. Early
identification and correction of these deficiencies
could potentially reduce the risk of GDM and
improve pregnancy outcomes.

However, the retrospective design of the study limits
the ability to establish causality. Additionally, factors
such as dietary intake, sunlight exposure, and
socioeconomic status were not assessed, which may
influence micronutrient levels. Despite these
limitations, the study provides valuable insights into
the burden of micronutrient deficiencies in a high-
risk population.

Future prospective studies are needed to further
elucidate the causal relationship between Vitamin D
and Vitamin B12 deficiencies and GDM.

Interventional studies evaluating the effect of
supplementation on pregnancy outcomes would also
be of clinical significance.

CONCLUSION

The present study demonstrates that Vitamin D and
Vitamin B12 deficiencies are highly prevalent among
anemic pregnant females, with significantly higher
rates observed in those with gestational diabetes
mellitus. These findings highlight the potential role
of micronutrient deficiencies in the pathogenesis of
GDM.

Routine screening for Vitamin D and Vitamin B12
levels in anemic pregnant women, particularly those
at risk for GDM, may facilitate early intervention and
improve maternal and fetal outcomes. Further large-
scale prospective studies are recommended to
validate these findings and guide clinical practice.
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