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Abstract

Background: Despite of extensive management programmes for iron deficiency anaemia, it remains a
challenge for healthcare professionals. So, there is a requirement of supplementing the conventional therapy
with some micronutrients which have a possible role in combating the problems of anaemia. Vitamin A is
one of those possible micronutrients.

Material and Method: Adolescent girl students from a school who were diagnosed as anaemia were
categorised randomly into two interventional groups. Those who were not diagnosed as anaemia formed the
third group. In group A, Vitamin A supplementation (2, 00,000 IU single dose) along with Iron in the form
of FeSO, was given for 100 days. Group B students received only Iron supplementation for the same period.
Only placebo was given to the students of group C.

Results: In group A the mean value for blood haemoglobin improved from 10.128+0.196 gm/dL to
12.216+0.215 gm/dL. The improvement was extremely significant (p<0.0001). In group B mean value for
blood haemoglobin improved from 10.141+0.210 gm/dL to 11.766+0.218 gm/dL and was very significant
(p<0.0001). In group C, the mean value for blood haemoglobin was 12.809+0.099, which significantly
improved to 13.018+0.119 gm/dL. (p=0.008). The %age change over baseline was more in group A (20.39%)
than group B (12.38%) as compared to group C (2.77%).

Conclusion: This study concluded that vitamin A supplementation helps to restore the blood haemoglobin
level along with iron therapy and helps to improve the status of anaemia. Further studies involving large
population are required to establish the definitive role of vitamin A supplementation in anaemia and to
recommend it as a standard additive therapeutic agent.
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Introduction

Anaemia is most common form of malnutrition
globally and is the eighth leading cause of disease in girls
and pregnant women in developing countries,' where the
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prevalence ranges from 40-60% as per WHO.? Half of
those are supposed to be suffering from iron deficiency
anemia.>* The risk factors for iron deficiency anaemia
includes low intake, malabsorption of iron from diets
and periods of life when iron requirements are especially
high (growth and pregnancy).>® Anaemia retards
physiological growth in adolescent girls.”® There are
micronutrients other than Iron, such as vitamin A, play
important role in prevention and treatment of anaemia.
Vitamin A and iron (Fe) deficiencies are two challenging
public health problems in adolescent girls also due to
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nutritional imbalance despite of increasing dietary
requirement and additional blood loss via menstruation.’
Vitamin A can affect several stages of Fe metabolism,
which include erythropoiesis and the release of Fe
from ferritin stores.!® Since the study of Findlay and
Mackenzie'' in 1922, several studies have suggested the
interrelation between vitamin A and iron metabolism.!'>!?
These studies demonstrated a reduction of hematopoietic
cells in the bone marrow and also hemosiderosis in
the liver and spleen in vitamin A-deficient subjects.!*
Many epidemiological studies indicated that vitamin
A deficiency and anaemia often coexist and that there
are significant associations between serum retinol and
biochemical indicators of the Fe status.'>'

Strong correlations between vitamin A status
and haemoglobin levels have been demonstrated.'”
Prolonged vitamin A deficiency in animals negatively
affects haematopoiesis, with a gradual replacement of
the bone marrow by fibrous tissue.'”® A depression of
iron uptake by the bone marrow was postulated to be
one of the mechanisms in these studies.'** Some recent
studies have shown that vitamin A deficiency leads to
ineffective erythropoiesis by the down-regulation of
renal erythropoietin expression in the kidney, resulting
in erythrocyte malformation and the consequent
accumulation of the heme group in the spleen.?!
Vitamin A deficiency indirectly modulates systemic
iron homeostasis by enhancing erythrophagocytosis of
undifferentiated erythrocytes.?

In India, despite intensive efforts, several studies
showed that anaemia and vitamin A deficiency are
highly prevalent, particularly among adolescent girls.”
Thatswhy the aim of the present study was to investigate
the effects of vitamin A supplementation on iron therapy
in anaemic adolescent girls in an Indian city.

Material and Method

It was a Prospective study conducted in a school
in urban Agra within a period of 1 year. The study
population were school going young girls of age 13-16
years. Using the average prevalence rate of anaemia in
young adolescent girls as 53.9 % according to NFHS -3
the sample size was calculated as 86 and then rounded
to 100. One intermediate college was chosen which
admitted lower & middle class students. The students of
classes 8%, 9™ and 10", aged from 13 to 16 years, were
included in the study.

Inclusion criteria: Students who were willing to
participate in the study voluntarily after being informed
in details about the study procedure and providing
consent were included in the study.

Exclusion criteria: Students having following
clinical features were excluded from the study. 1.
Irregular menstrual bleeding. 2. Severe malnourishment.
3. Known haemolytic disease like sickle cell anaemia,
thalassemia. 4. Haematuria. 5. Any other bleeding
disorders. 6. Any chronic disease. 7. Features of vitamin

A deficiency.

Written consent of the parents was taken before the
study. De-worming of all the girl students was done.
After obtaining relevant clinical history, blood samples
of the participants were collected, for determining
haemoglobin level. The level of haemoglobin was
estimated by using Cyan-meth-haemoglobin method
using Drabkin’s solution. Universal precautions were
followed for the collection of sample and for discarding
the biomedical waste.

Students who were diagnosed as Anaemia on the
basis of investigation were categorised randomly into two
interventional groups. Students diagnosed non-anaemic
formed the third group. Vitamin A supplementation
(2,00,000 U single dose) along with Iron in the form of
FeSO, was given for 100 days to the students of group A.
Only Iron supplementation was given twice a week for
a period of same 100 days to group B. Group C students
were given only placebo in the form of white coloured
candies. Vitamin A was given in the form of red coloured
oil-based gelatinous capsule, obtained from medical
college OPD. Both iron and Vitamin A supplementation
were given to the participants under direct observation.

Haemoglobin level of each participant was measured
twice during the study: Before the initiation of the
intervention and on the completion of the intervention
ie. 100 days. The cut-off level for haemoglobin
concentration to be diagnosed as anaemia is 12 gm/
dL for this concerned age group of 13 to 16 years in
adolescent girls and were categorized as mild (11-11.9
gm/dL), moderate (8-10.9 gm/dL) and severe (<8gm/
dL) according to WHO criteria (2001).

Results

Out of 100 girls screened for anaemia who were
willing to participate in the study, 66 girls (66%)
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were diagnosed as anaemic and 34 girls (34%) were
diagnosed non-anaemic. Out of 66 girls those were
diagnosed as anaemic, 21 were mild anaemic(21%),
43 were moderately anaemic(43%) and 2 girls(2%)
were diagnosed as severely anaemic (Fig. 1). Severely
anaemic students were excluded from the study and
referred to medicine and gynaecology OPD for active
therapy. Prevalence of anaemia before the study was 66
% and after the study, it was 37.76 %. Before the study,
prevalence of moderate anaemia was 43 % and that
of mild anaemia was 21%. After the study prevalence
of moderate anaemia was 16.33 % and that of mild
anaemia, it was 21.43 % (Fig. 2)(Table 1).

In group A, average age of students was 14.313 +
0.198 years, which was comparable to group B (14.688
+ 0.188 years) and group C (14.5 + 0.180 years).
In group A out of 32 girls, 11 were mild and 21 were
moderate anaemic. In group B out of 32 girls, 10 were
mild and 22 were moderate anaemic. Group C contains
34 girl students, all of whom were non anaemic. In
group A the mean baseline value for blood haemoglobin
was 10.128+0.196 gm/dL and after intervention value
was 12.216+0.215 gm/dL. The difference between
before and after intervention was extremely significant

(p<0.0001) (Fig. 3). In group B mean baseline value
for blood haemoglobin was 10.141+0.210 gm/dL and
after intervention value was 11.766+0.218 gm/dL (Fig.
4). This difference was very significant. In group C,
the mean baseline value for blood haemoglobin was
12.809+0.099 gm/dL and after the study duration it was
13.01840.119 gm/dL. This difference was significant
(Table 2). Out of total 98 girl students included in the
study 61 were diagnosed as non-anaemic after the
intervention, whereas 37 were still having anaemia. Out
of 37 anaemic girls 21 were mildly anaemic and 16 were
diagnosed as moderately anaemic.

Statistical Analysis

The data was analyzed using SPSS version 20.
Normality of the scalar data was tested using Shapiro—
Wilk test. Distribution of grading of anaemia was
compared using Chi-Square test. The comparison of
the distribution of grading of anaemia in various groups
before and after intervention was done using McNemar-
Bowker test. Comparision of pre and post intervention
haemoglobin paramters among different groups was
studied using Wilcoxon Signed Ranks Test. Significant
level was set at p-value of <0.05.

Anaemia
Grading
Before
Intervention

[ Normal
ZiMild
EIModerate
ESevere

Chi-Square
p-value<0.001

Anaemia
Grading
Before
Intervention

[ ¥ormal
#nMild
EIModerate

Chi-Square
p-value=0,024

Fig.1. Distribution of grading of anaemia before the intervention (before and after removing those with severe anaemia).
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Anaemia
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Fig.2. Distribution of grading of anaemia after the intervention
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Fig.3. Distribution of grading of anaemia in group A before and after the intervention
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Fig.4. Distribution of grading of anaemia in group B before and after the intervention




Table 1. Comparison of the distribution of grading of anaemia in various groups before and after
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intervention.
Anaemia Grading Before
Normal Total p-value
Mild Moderate
31 19 11 61
Count (50.8%, (31.1%, (18.0%, (100.0%,
Normal 91.2%) 90.5%) 25.6%) 62.2%)
% of Total 31.6% 19.4% 11.2% 62.2%
3 2 . 21
‘ Count (14.3%, 9.5%, ;2 g]/é)z 7, (100.0%,
After | Mild 8.8%) 9.5%) =70 21.4%)
% of Total 3.1% 2.0% 16.3% 21.4%
<0.001
0 0
Count (0.0%, (0.0%, 16 (100.0%, 16 (100.0%,
Moderate 0.0%) 0.0%) 37.2%) 16.3%)
% of Total 0.0% 0.0% 16.3% 16.3%
21 98
0, 0,
Total Count ?‘0‘0(30‘(‘,/'7)@ (21.4%, ‘l‘go(‘gi/'g)”” (100.0%,
% of Total e 100.0%) e 100.0%)
34.7% 21.4% 43.9% 100.0%

McNemar-Bowker test

Table 2. Comparison of the Haemoglobin level in various groups before and after intervention

Haemoglobin concentration (g/dl) .
. Median
Group Intervention (Mean)A% p-value
(1]
Median (Mean) QD (SD)
Before 10.300 (10.128) 1.000 (1.109)
_ 20.388
Group A (n=32) (20.616) <0.001
After 12.400 (12.216) 0.950 (1.213)
Before 10.500 (10.141) 1.100 (1.187)
Group B (n=32) (112635;214) <.0.001
After 11.800 (11.766) 1.075 (1.235)
Before 12.650 (12.809) 0.400 (.576)
Group C (n=34) ?176637 2) 0.008
After 13.000 (13.018) 0.400 (.695)

Wilcoxon Signed Ranks Test. QD=Quartile deviation, SD=Standard deviation, A% = percentage of difference
(post-pre) relatively to pre.

Discussion

According to WHO (2001), up to 88% of pregnant
and 74% of non-pregnant women are anaemic in India.

was 51 % among school going adolescent girl students.
Sheshadri S (1997) studied! 1,500 rural girls (10-19 yrs),
and the prevalence of anemia was reported to be 60%.

Anand K et al** in 1998 found the prevalence of anaemia ~ Out 0f 66% prevalence of anaemia in our study, severe
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anaemia, mild anemia and moderate anemia were 2%,
21% and 43% respectively. In a study of Deshpande
et al (2013)%, among 1000 adolescent girls, 60 percent
found to be anaemic, 18.4 percent as mild, 41.3 percent
as moderate, and 0.4 percent as severe anaemia.

Effect of vitamin A supplementation on haemoglobin
levels

In this study, in Group A, the difference between

mean haemoglobin before and after intervention
was 2.088 gm/dL and it was extremely significant
(p<0.0001). In Group B, the difference in mean was
1.625 gm/dL and it was very significant (p<0.0001). In
Group C, the difference in mean was 0.209 gm/dL and it

was significant (p=0.0063).

Mwanri Lillium et al (2000) found similar results®
in a randomized controlled trial of the effects of dietary
supplements on anemia in anemic school children.
The supplements were vitamin A alone, iron and
vitamin A, iron alone or placebo in four sample groups
respectively, administered in a double-blinded design
for 3 months. Vitamin A supplementation increased the
mean hemoglobin concentration by 13.5 g/L compared
with 3.5 g/L for placebo (P<0.0001). However, the
group of children who received combined vitamin A and
iron supplementation had the greatest improvements as
compared with placebo (18.5 g/L, P<0.0001).

The influence of vitamin A and iron supplementation
was studied by Suharno D etal (1993) in anaemic pregnant
women."”” Maximum haemoglobin was achieved with
both vitamin A and iron supplementation, with one-third
of the response attributable to vitamin A and two-thirds
to iron. They concluded that improvement in vitamin A
status may contribute to the control of anaemic pregnant
women.

Conclusions

Present study was conducted to evaluate whether
vitamin A supplementation helps to restore the blood
haemoglobin level along with iron therapy and helps
to improve the status of anaemia. A major limitation of
our study was relatively small sample size with anaemia
in the concerned age and sex group. So, further studies
involving large population need to be done to establish
the definitive role of vitamin A supplementation in
anaemia and to recommend it as a standard additive
therapeutic agent.
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