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ABSTRACT

Background: Vitamin D deficiency is a widespread issue around the world. Ferritin is a massive protein with 24 subunits and
light and heavy chains. The body's intracellular iron storage is represented by ferritin. Vitamin D deficiency and iron deficiency
are frequently found together. Mechanistic interactions between iron and vitamin D metabolism are now thought to be at the root
of these correlations.

Objective:

1. To determine mean vitamin D and serum Ferritin in anaemic women of child bearing aged between 15-49 years.

2. Correlation between vitamin D level and serum Ferritin in anemic women of child bearing age.

Methodology: A Cross sectional survey was conducted from October 2020 to April 2020 at Malakand. A total of 196 females of
child bearing age 15-49 years who were not currently taking any vitamin D supplementation were selected through consecutive
sampling. The study participants were interviewed by using a preformed questionnaire. For determining haemoglobin, Ferritin
and vitamin D levels, blood samples were taken from all participants in aseptic environment. The data were analyzed by
statistical method generated on the computer software SPSS 23.

Result: Study results revealed that there is no significant association between anaemia and vitamin D level but there is a
significant association between anaemia and serum ferritin showing p value p<0.05. Furthermore Mean age of the study
participants was 30.2806+9.176, mean weight, Height, Hemoglobin, Vitamin D and serum Ferritin was 62.1684+10.16062,
159.7398+32.84960, 9.5592+1.12275, 25.701+13.8711 and 12.1738+12.32928 respectively.

Conclusion: It was concluded that there is not a significant association between anaemia and vitamin D level but there is a
significant association between anaemia and serum ferritin showing p value p=0.017 Moreover no association between vitamin

D and serum ferritin level among anaemic females of child bearing age were seen .
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INTRODUCTION

Vitamin D3, commonly known as sunshine vitamin, is a fat-soluble
vitamin that helps the gut absorb calcium, magnesium, and
phosphate. Its variants D3 and D2 occur as essential chemicals in
humans *. Vitamin D3 deficiency is a worldwide problem that
affects more than a billion people. Osteoporosis, rickets, and
osteomalacia can all be caused by a lack of vitamin D 2. Ferritin, on
the other hand, is a protein that accumulates iron and represents
the body's iron storage / reservoir. These stockpiles can be
depleted/exhausted, resulting in severe IDA. Because Ferritin is
the most important storage form of iron, it is the greatest diagnostic
of iron deficiency 3 Low serum Ferritin levels are linked to
diseases like iron deficiency anaemia (IDA) and low bone mineral
density, whereas high serum ferritin levels are linked to heart
disease, insulin resistance, and metabolic syndrome.

Vitamin D deficiency and iron deficiency are frequently found
together. Mechanistic interactions between iron and vitamin D
metabolism are now thought to be at the root of these correlations
4, Vitamin D's main function was previously thought to be
regulating calcium levels and bone metabolism through its role in
calcium and phosphate absorption in the intestines. Additional
roles of vitamin D have been studied, including its effects on the
prevention of diseases including cardiovascular disease and
anaemia °. Ferritin is a protein found within cells that stores iron
and releases it in a regulated manner ©. Vitamin D is involved in
bone marrow stem cell proliferation and differentiation, and it may
also play a role in red cell development. Vitamin D, by encouraging
erythropoiesis and suppressing hepcidin expression, has the ability
to affect circulating iron status 7. Because of the impact of
menstruation and pregnancy, iron deficiency is the most common
nutrient deficiency in the developing world, and women of
childbearing age are at the greatest danger. Since the 1,25
hydroxyvitamin D hormone is involved in the proliferation and
maturation of erythroid progenitor cells, a deficiency of this

hormone can impair erythropoiesis . Iron deficiency and its effects
are particularly dangerous for women of reproductive age. The
relationship between anaemia and ferritin varies depending on the
type of anaemia. Ferritin levels fall in people with iron deficiency
anaemia, but they may rise in people with chronic disease and
inflammation anaemia. Vitamin D aids in the prevention of anaemia
as well as the reduction of insulin resistance and inflammation.
Vitamin D increases ferritin by down-regulating hepcidin in people
with iron deficiency anaemia. However, vitamin D may be
decreased ferritin for the improvement of inflammation status in
subjects with chronic disease anaemia and inflammation °. In
various skeletal sites, vitamin D is a key regulator of osteoblast
activity .

Vitamin D insufficiency is apparently pervasive in Pakistan,
with children, women, and the elderly being the most affected **.
Even more harmful is the fact that vitamin D insufficiency is one of
the most under-diagnosed, under-treated dietary deficiencies in the
world 2. This number includes Pakistan as a country . Its
involvement in calcium absorption was formerly the main
emphasis, but in recent years, its additional activities, such as its
participation in the prevention of cardiovascular disease and
anaemia, have been discussed in the literature *. Ferritin, on the
other hand, is a protein that accumulates iron and serves as a
marker for the body's iron storage/reservoir. These stockpiles can
be depleted/exhausted, resulting in severe IDA. Because ferritin is
the most important storage form of iron, it is the greatest diagnostic
of iron insufficiency 2. In the case of anaemia, particularly iron
deficiency anaemia, literature has shown that Vit D3 levels are
positively correlated with serum ferritin levels °. A low-cost
screening test with excellent reliability and accuracy for detecting
iron deficiency is required. The bone marrow aspiration is the gold
standard for diagnosing iron deficiency (to assess the iron stores).
However, for a highly frequent medical problem, especially in
developing nations, the operation is intrusive, complex, and
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expensive. Serum ferritin is an alternative to the bone marrow
aspiration test, and it has been determined to be the best test for
identifying those with ID from those who do not. Unfortunately,
many basic health care clinics, particularly in underdeveloped
countries, do not offer a free serum Ferritin estimate test. As a
result, the purpose of this study was to determine the prevalence
of iron deficiency and iron deficiency anaemia among healthy
women of childbearing age, as well as to see if it could be detected
using simple parameters obtained from a complete blood count,
with serum Ferritin level as a reference standard.
Objectives:
1. To determine mean vitamin D and serum ferritin in anemic
women of child bearing aged between 15-49 years.
2. Correlation between vitamin D level and serum ferritin in
anemic women of child bearing age

MATERIALS AND METHODS

A Cross sectional survey was conducted from October 2020 to
April 2020 at Malakand division. A total of 196 females of child
bearing age 15-49 years who were not currently taking any vitamin
D supplementation were selected through consecutive sampling.
Diabetic patients, Renal impairment, Liver disease, Pregnant and
Lactating women and women with Malignant conditions were
excluded . After taking approval from hospital ethical review board
all the study participants were given an informed consent after that
they allow the principle investigator for conducting their research.
The study participants were interviewed by using a pre formed
questionnaire containing questions related to their Demographic
variables, haemoglobin level, vitamin D level and serum Ferritin
level as outcome variables followed by Variables related to their
diet and habits. For taking Blood samples to know haemoglobin,
Ferritin and vitamin D levels participants were given aseptic
environment. Their samples were then collected were collected by
venepuncture in to a dry, clean and sterile white without
anticoagulant substance until it makes a clot. Blood samples were

Table 1: Mean + Standard deviation Distribution of quantitative variables

allowed to stand for 20-30mint for clot formation and then it is
centrifuged and after letting the tubes stand for some time the
serum was collected. The supernatants serum was taken and
stored in Aliquot tube at — 20C. The collected sample were then
analysed to see the haemoglobin, vitamin D and serum Ferritin
level. The results were then compared to see any association
between them. The data were analyzed by statistical method
generated on the computer software SPSS 23. Quantitative
variables including age, weight, Height, hemoglobin level, vitamin
D level and serum ferritin level were presented as mean +/-
standard deviation. Independent sample t test was used to see the
association between gquantitative attributes. Chi-Square test was
used to see the association between qualitative attributes.

RESULTS

A total of 196 subjects participated in the study. Table 1 shows the
mean age of the study participants was 30.2806+9.176, mean
weight 62.1684+10.16062, Mean Height 159.7398+32.84960,
mean Hemoglobin level 9.5592+1.12275, mean Vitamin D level
25.701+#13.8711 and mean serum Ferritin level was
12.1738+12.32928. Table 2 shows Literacy rate amongst the
sampled population was 57.1% (i.e. those who have educational
levels from read and write to any higher qualifications).
Furthermore out of total 196 participants 175(89.3%) were married.
Table 3 shows frequency distribution of anemia, Vitamin D and
Serum Ferritin and it was seen that 119(60.7%) of the participants
had moderate anemia, 66(33.7%) had Vitamin D value between
15-25 and 156(79.6%) had Serum ferritin between 2-15. Table 5
shows that there is no significant association between anaemia
and vitamin D level but there is a significant association between
anaemia and serum ferritin showing p value p<0.05. Table 6
shows that there is not a significant association between vitamin D
and serum ferritin level among anaemic females of child bearing
age showing p-value p=0.255

Variables(n=196) Age of the Weight of the Height of the Hemoglobin level Vitamin D Serum Ferritin
participants participants participants
Mean +Std. Deviation 30.28+9.17 62.165+10.16 159.74+32.85 9.56+1.12 25.7+13.87 12.17+12.32

Table 2: Frequency distribution of demographic variables

Variable(n=196) Frequency (n) % age

Education status llliterate 84 42.9%
Literate(can read/write) 24 12.2%
Primary 36 18.4%
Secondary 32 16.3%
Intermediate 10 5.1%
Graduation 6 3.1%
Master 4 2%

Marital status Married 175 89.3%
Unmarried 21 10.7%
Total 196 100%

Table 3: Frequency distribution of OQutcome variables

Frequency Percentage
Variable(n=196) (n) (%)
Classification of anemia Mild Anemia 73 37.2%
Moderate Anemia 119 60.7%
Severe Anemia 4 2%
Vitamin D 2-15 48 24.5%
15.1-25 66 33.7%
25.1-35 32 16.3%
35.1-45 34 17.3%
45.1-55 12 6.1%
55.1-65 4 2%
Serum ferritin 2-15 156 79.6%
15.1-25 25 12.8%
25.1-35 4 2%
35.1-45 1 0.5%
45.1-55 1 0.5%
55.1-65 3 1.5%
65 and above 6 3.1%
Total 196 100%

Figure 1: Frequency distribution of anemia

Figure 2: Frequency distribution of Vitamin D
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Figure 3: Frequency distribution of Serum Ferritin

Table 4: Mean distribution of vitamin D and serum ferritin levels among different levels of Anaemia among women of child bearing age

Vitamin D levels Serum Ferritin levels
Aneamia status n=196 Mean +Std. Deviation n=196 Mean + Std. Deviation
Mild Anemia 73 25.86 + 14.8815 73 16.9262 + 17.26108
Moderate Anemia 119 25.724 + 13.235 119 9.4601 + 6.83462
Severe Anemia 4 22.1+16.8434 4 6.175 + 1.74428
Total 196 25.701 + 13.8711 196 12.1738 + 12.32928

Table 5: Association of Different categories of Anemia with vitamin D level
and serum ferritin level

ANOVA
p-value
Between Groups 0.871
Vitamin D Within Groups
Total
Between Groups <0.05

Serum ferritin Within Groups

Total

Table 6: Association of vitamin D level and serum ferritin level

Variables(n=196) Serum ferritin p-value

Vitamin D Between Groups 0.255
\Within Groups

DISCUSSION

Serum ferritin is a nutritional indicator of iron status that measures
total iron storage in the body ® 7. It is an acute-phase reactant
that rises in the systemic response to inflammation & °, making it
an inflammatory marker 2°. In the presence of inflammation, Serum
Ferritin elevated can disguise deficient iron status . Serum ferritin
has been associated to diabetes ?* and metabolic syndrome 22
Vitamin D significance in bone and mineral metabolism is well
recognized some studies have looked at the effect of vitamin D on
inflammation? but there is no consistency across the few studies
that looked at the association between vitamin D and Serum ferritin
as an inflammation marker ¢ and none of these studies looked at
the effect of vitamin D on greater Serum Ferritin concentrations
indicative of inflammation.

In our study Mean Hemoglobin, Vitamin D and Serum
Ferritin were 9.5g/dl, 25.7 and 12ng/ml respectively. Similar
findings were reported in a previous study by Hamzullah Khan et
al.* , in 2020, they observed that 118 (61.5%) were iron deficient
with serum ferritin less than 15ng/ml and whereas unlike our study
Vitamin D3 was insufficient among 7(14.9%) only in ranges
between 20.1-29.9ng/ml. Abuaisha M et al.?, in 2019 reported the
prevalence of iron deficiency in 57.5% females at 95%. Muscogiuri
G et al. %, in 2020 published in Reproductive Health reported that

iron deficiency anemia (IDA) prevalent was 41% in antenatal
women.

The findings of our study revealed there is not a significant
association between anaemia and vitamin D level and vitamin D
and serum Ferritin level among anaemic females of child bearing
age showing p value 0.255, dissimilar findings were reported by
Hamzullah Khan et al. ?*, In 2020 as they found significant
association between vitamin D and serum Ferritin with p value 0.02
and they concluded that There is a strong statistically significant
association of Vitamin D3 with serum Ferritin in anaemic patients
with Hb<11g/dl. In present study a significant association between
anaemia and serum ferritin showing p value p=<0.05. Researchers
are looking into the link between vitamin D3 and serum ferritin
levels all around the world ?’. According to other previous studies
there is a substantial link between Vit D3 and serum Ferritin levels
and their contribution to co-morbidities linked with respective
deficiencies. Vitamin D levels were found to be positively linked
with serum ferritin levels in a research with a (p= 0.041) *. In the
case of anaemia, particularly iron deficiency anaemia, literature
has shown that Vit D3 levels are positively associated with serum
Ferritin levels °.

CONCLUSION

Our study results concluded that there is not a significant
association between anaemia and vitamin D level but there is a
significant association between anaemia and serum Ferritin
showing p value p=0.017 Moreover no association between
vitamin D and serum Ferritin level among anaemic females of child
bearing age were seen .

Disclaimer: This article was thesis project of Dr. Fatima Saadat
for the fulfillment of M.Phil Physiology program.
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