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Abstract:

Introduction: The global prevalence of anaemia in non-pregnant womenis 30.2% and in Indiaitis 53.2%. At
least half the burden of anaemia is associated with iron deficiency. Women of reproductive age are at higher risk of
developing iron deficiency because of losses during menstruation. Though Daily supplementation with iron and
folic acid for a period of 3 months has been the standard as an approach for the prevention and treatment of iron
deficiency anaemia among women of reproductive age, there has been limited success with the daily regimen in
public health programmes, Intermittent use of oral iron supplements has been proposed as an effective
alternative. Objectives: To compare the effectiveness of weekly and daily oral iron and folic acid therapy in
improving the Hemoglobin levels among the reproductive age group women, adverse effects and compliance to
both the regimens. Method: This was a comparative Randomized parallel open label trial conducted in an urban
poor locality of Bengaluru conducted between January 2014 and January 2016. All the women in the reproductive
age group (15-45 years) with mild to moderate anemia were included in the study. Sample size of 106 subjects was
randomly allocated into the 2 groups (53 into weekly regimen and 53 into daily regimen). The subjects were
supplemented with IFA tablets for 3 months according to their regimen. Results: Mean increase in Haemoglobin
(Hb) inthe daily group (1.92+1.1 g/dl) was significantly (p=<0.01) more when compared to that in the weekly group
(0.91+0.82 g/dl). Incidence of all the Adverse Drug Reactions (ADRs) were more in the daily group compared to
weekly group. However, the difference was only significant for abdominal pain and metallic taste (p=<0.01 and
0.02 respectively). The proportion of subjects reporting at least one ADR was also significantly more (p=<0.01) in
the daily group compared to the weekly group. Compliance for weekly regimen (97.12%) was found to be
significantly better(p=<0.01) when compared to that of the daily regimen (94.07%). Conclusions: Daily regimen
was more effective in raising the hemoglobin levels when compared to weekly regimen. Incidence of abdominal
pain and metallic taste were significantly more in the daily group compared to weekly group. Compliance for
weekly regimen was significantly better when compared to that of the daily regimen.

Key words: Iron and Folic acid supplementation, Reproductive age group women, Iron Deficiency Anemia,
Hemoglobin

Introduction: often coexist; it can result from parasitic infections,
It is estimated that the global prevalence of inflammatory disorders, inherited disorders of
anaemia in non-pregnant womenis 30.2% and in India haemoglobin structure, or vitamin and mineral
it is 53.2%."” Anaemia has multiple causes that very deficiencies, including iron and vitamins A, B12 and
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folate. At least half the burden of anaemia is
associated with iron deficiency. Iron deficiency is the
result of prolonged negative iron balance, which can
be caused by inadequate iron intake (due to
insufficient dietary iron content or absorption),
increased iron requirements or chronic loss of iron
due to bleeding. Women of reproductive age are at
higher risk of developing iron deficiency because of
losses during menstruation.”

Iron deficiency anaemia impairs resistance to
infection in all age groups, and reduces physical
capacity and work performance among adolescents
and adults.” In addition, women entering pregnancy
with suboptimal iron reserves may be at higher risk of
negative maternal and neonatal outcomes.” Daily
supplementation with iron and folic acid for a period
of 3 months has been the standard approach for the
prevention and treatment of iron deficiency anaemia
among women of reproductive age. Despite its proven
efficacy, there has been limited success with the daily
regimen public health programmes, which is thought
to be primarily due to low coverage rates, insufficient
tablet distribution and, and low adherence because of
the side-effects (e.g. constipation, dark stools or
metallic taste).”

Intermittent use of oral iron supplements (i.e.
once, twice or three times a week on non-consecutive
days) has been proposed as an effective alternative to
daily iron supplementation to prevent anaemia
among menstruating women.”® The proposed
rationale behind this intervention is that intestinal
cells turn over every 5—6 days and have limited iron
absorptive capacity. Thus intermittent provision of
iron would expose only the new epithelial cells to this
nutrient, which should, in theory, improve the
efficiency of absorption.””'® Intermittent
supplementation may also reduce oxidative stress and
the frequency of other side-effects associated with
daily iron supplementation as well as minimize
blockage of absorption of other minerals due to the
high iron levels in the gut lumen and in the intestinal
epithelium.®” Experience has shown that intermittent
regimens may also be more acceptable to women and
increase compliance with supplementation
programmes.""" Use of these regimens may also
result in improvement in women'’s iron and folate
status prior to pregnancy, to help prevent neural tube

defects.”™ Government of India has implemented
weekly oral iron folic acid supplementation (WIFS)
programme to bring down the high prevalence of
anemia among adolescents and thereby break the
intergenerational cycle of anemia. Under the
programme supervised weekly iron and folic acid
supplements of 100mg elemental iron and 500ug folic
acid will be administered to adolescents using a fixed
day approach.™

There are no studies done among reproductive age
group women in this part of the country to assess the
effectiveness of weekly versus daily oral iron
supplementation to improve the iron status of the
women. Hence, in this context the present study was
done to compare the effectiveness of weekly and daily
oral iron and folic acid therapy in improving the
Hemoglobin levels among the reproductive age group
women, adverse effects and compliance to both the
regimens.

Method:

This was a comparative Randomized parallel open
label trial conducted in Yarab Nagar, an urban poor
locality under the urban field practice area of
Kempegowda Institute of Medical Sciences (KIMS),
Bengaluru between January 2014 and January 2016.
Institutional Ethics Committee (IEC) approval was
obtained prior to the start of the study. All the women
in the reproductive age group (15-45 years) with mild
to moderate anemia and those willing to participate
were included in the study. Mild anemia was defined
as pallor of conjunctiva and/or mucous membranes,
moderate as pallor of skin in addition to criteria for
mild anemia and severe as pallor of palmar creases in
addition to criteria for moderate anemia.”™ Women
who were pregnant, lactating, those with any known
hemoglobinopathies, chronic disease of liver, Cardio
Vascular System (CVS), kidney and those currently
taking or having taken therapeuticironin the previous
6 months were excluded from the study. Sample size
was calculated using the formula

z’pq
dz
z=1.96 (Zvalue corresponding to a confidence level of
95%)
p(prevalence of anemia among reproductive age
group women from previous studies)=56%i.e.,0.56"
g=1-p=44%i.e.,0.44
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d (marginof error)=10%i.e.,0.1
Substituting these values in the formula, a sample size
of 96 was arrived at.

Study was conducted in 2 phases. In the first phase,
a house-to-house survey was conducted covering a
population of 12,385 in 2987 houses to identify all the
women in the reproductive age group which came to
2209. All these women were clinically screened for
anemia and 322 were found to be anemic. All these
322 women were line listed and they formed the
sampling frame. Using simple random sampling
technique, 106 subjects (96 + an additional 10% to
compensate for dropouts if any) were selected
randomly from this sampling frame after applying the
inclusion and exclusion criteria. The details regarding
socio demographic characteristics were collected
using predesigned and pretested standardized
guestionnaire. Allthe 106 subjects were line listed and
randomly allocated into the 2 groups (53 into weekly
regimen and 53 into daily regimen) by using coin
tossing method.

Informed written consent was taken from all the
subjects for the intervention study. Initial deworming
was done by giving Tablet albendazole 400 mg single
dose for both the groups. Baseline Hemoglobin
reading was done using Hemocue Hb 301 system for
both groups. The HemoCue system utilizes the
principle of oxidation of haemoglobin to hemiglobin
by sodium nitrite and the subsequent conversion of
hemiglobin to hemiglobinazide by sodium azide. The
reagents for these reactions are contained within a
small disposable microcuvette of approximately 10
microliters in volume. A venous or capillary sample is
introduced into the microcuvette by capillary action
and, after reaction with the reagents, the absorbance
is read in the HemoCue photometer at 565 and 880
nm. The haemoglobin concentration is then displayed
as a digital reading, in either g/dl or mmol/l in 15-45
seconds."”

The subjects were visited every Monday for 3
months and given IFA tablets (containing 100mg
elemental iron and 0.5 mg folic acid) for entire week.
Those in the daily group were given 7 tablets (at the
rate of 1/day) of which the first tablet was consumed
under the supervision of the investigators. The
consumption of remaining 6 tablets was ensured by
checking the empty blister packs in the subsequent

visit. Those in the weekly group were given 1
tablet/week which was consumed under the
supervision of the investigators. Constant motivation
was given to all the subjects to consume tablets as per
the schedule during every visit. Hemoglobin
estimation was done after completion of 3 months of
therapy. The number of tablets consumed and
number not consumed in each group were noted.
Compliance to each regimen was assessed based on
the proportion of the number of tablets consumed out
of the numberto be consumed.

The Data were entered in Microsoft excel and
analyzed using SPSS-21 version. Descriptive statistics
such as percentages, mean, standard deviation and
Inferential statistics like Paired ‘t’ test (to find out
significance of the mean increase in hemoglobin value
before and after the therapy), Unpaired ‘t’ test (to find
out the significance of difference between mean
increase in hemoglobin between weekly and daily IFA
group) and x? test (to find out the significance of
difference between proportions of adverse reactions
and compliance in weekly and daily group) were used.
Results:

There were 13 drop outs (5 in weekly and 8 in daily
group) and finally 93 subjects (weekly =48, daily=45)
were followed up for 3 months. The mean age of the
subjects in the weekly group and daily group were
33.91£7.1 years and 35.0+8.0 years respectively.
Around 26(54.2%) and 21(46.7%) of the subjects were
Muslims in the weekly and the daily group
respectively and 22(45.8%) and 24(53.3%) Hindus.
Forty-four (91.7%) and 41(91.1%) were married in the
weekly and daily groups respectively and 4(8.3%) and
4(8.9%) unmarried. 15(31.3%) and 12(26.7%) were
from the lower middle class in the weekly and daily
groups respectively, 33(68.7%) and 31(68.9%) from
upper lower, 0(0%) and 2(4.4%) from lower class as
perthe modified Kuppuswamy’s classification.

The prevalence of consumption frequency of more
than or equal to once a week of green leafy vegetables
and fruits were more among weekly regimen group
and that of non-vegetarian food, legumes and nuts
were more among daily regimen group. However
these differences were not found to be significant by
Chi square test(p=0.93, 0.96, 0.75, 0.11 and >0.99
respectively)[Table 1].

It was noted that in both the groups there was
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Table 1: Comparison of consumption of iron rich foods between weekly and daily regimens

Fooditem Frequency of Consumption Total p value
< once a week > once a week

GLV Weekly regimen 3(6.25) 45(93.75) 48(100) 0.93*
Daily Regimen 4(8.89) 41(91.11) 45(100)

Nonvegetarianfood Weekly regimen 12(25) 36(75) 48(100) 0.75
Daily Regimen 10(22.22) 35(77.78) 45(100)

Legumes Weekly regimen 10(20.83) 38(79.17) 48(100) 0.11
Daily Regimen 4(8.89) 41(91.11) 45(100)

Fruits Weekly regimen 35(72.92) 13(27.08) 48(100) 0.96
Daily Regimen 33(73.33) 12(26.67) 45(100)

Nuts Weekly regimen 46(95.83) 2(4.17) 48(100) >0.99*
Daily Regimen 43(95.56) 2(4.44) 45(100)

*Fischer's exact test was used as the cells had expected counts <5

Table 2: Comparison of mean Hb% before & after intervention in weekly and daily groups

Group Mean Hb before Mean Hb after t value* 95% C. I. p value
intervention (gm/dl) | intervention (gm/dl)
Lower Upper
Weekly group 10.10+1.25 11.02+1.31 -7.675 -1.57 -0.67 <0.01
(n=48)
Daily group 9.76+1.35 11.68+1.46 -11.229 -2.26 -1.15 <0.01
(n=45)
*Paired 't' test with 2-sided C.l .95% was used
Table 3: Comparison of mean rise in Hb between weekly & daily groups
Hemoglobin Weekly group Daily group | tvalue* 95% C. I. p value
(n=48) (n=45) Lower Upper
Mean increase in Hb 0.91+0.82 1.92+1.1 -4.896 -1.42 -0.59 <0.01
(gm/dl)

*Two sample independent 't' test with 2-sided C.I .95%

increase in mean Hb levels after the intervention and
both these increases were found to be statistically
highly significant by Paired ‘t’ test (p=0.001 for each)
[Table 2].

It was noted that mean increase in Hb in the daily
group was more when compared to that in the weekly

group and this difference was also found to be
statistically highly significant by unpaired ‘t’ test
(p=<0.01) [Table 3].

Abdominal pain was the most common ADR in the
daily group and abdominal pain and nausea were the
most common ADRs in the weekly group. Incidence of
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Table 4: Comparison of adverse effects of Iron & folic acid tablets in the daily and weekly groups

Adverse Drug Reaction Weekly group(n=48) Daily group(n=45) p value
Abdominal pain 4(8.3) 23(51.1) <0.01
Nausea 4(8.3) 5(11.1) 0.92*
Metallic taste 2(4.2) 9(20.0) 0.02
Diarrhea 0(0) 1(2.2) 0.97*
At least one ADR 10(20.8) 32(71.1) <0.01
Figures in parenthesis indicate percentages. The total exceeds 100% as multiple responses were present.
*Yate's correction was used as expected cell count was < 5.
Table 5: Comparison of compliance to weekly and daily regimens
Regimen No. Consumed (%) | No. not consumed | Total no. of tablets p value
(%) (%)
Weekly 606 (97.12) 18 (2.88) 624(100) <0.01
Daily 3810 (94.07) 240 (5.93) 4050(100)

Figures in parenthesis indicate percentages

all the ADRs were more in the daily group compared to
weekly group. However, the difference was only
significant for abdominal pain and metallic taste
(p=<0.01and 0.02 respectively) by Chisquare test. The
proportion of subjects reporting at least one ADR was
also more in the daily group compared to the weekly
group and this difference was also found to be
significant (p=<0.01) by Chisquare test [Table 4].

Compliance for weekly regimen was found to be
better when compared to that of the daily regimen
and this difference was also found to be significant
(p=<0.01) by Chisquare test [Table 5].

Discussion:

These were no significant differences with respect
to the food consumption patterns between the daily
and weekly regimen groups. Also, the selected
subjects were randomly allocated into the weekly and
daily regimen groups. Thereby the confounding
effects of food habits, drugs, comorbidities etc., were
ensured to be minimum. In weekly group, the mean
hemoglobin value increased from 10.10 + 1.25 g/dI
before intervention to 11.02 + 1.31 g/dl after
intervention. In daily group it increased from 9.76 +
1.35 g/dl to 11.68 = 1.46 g/dl. Both these increases
were found to be statistically significant (p=<0.05).
The meanincrease in hemoglobinin weekly group was
0.91 g/dl and in daily group was 1.92g/dl. This

difference was found to be statistically significant
(p=<0.05) Hence, the daily iron folic acid therapy was
found to be more effective in increasing hemoglobin
when compared to weekly group. Zavaleta et al. have
also noted that hemoglobin levels improved
significantly in both the iron supplementation groups
(daily and intermittent-2days/week) compared to
placebo group (p=<0.05) and daily supplements led to
higher Hb increases than intermittent supplements (p
=<0.05).” However Shobha et al., have noted that
there was no significant difference in the increase in
hemoglobin levels between daily and twice weekly-
supplemented subjects. The probable reasons for the
difference could be differences in the sociocultural
characteristics of the study subjects and also age
groups (the subjects in the latter study were between
13-15 years in comparison to 15-45 years in our
study).™

Abdominal pain was the most common ADR in the
daily group and abdominal pain and nausea were the
most common ADRs in the weekly group. Incidence of
all the different types of ADRs were more in the daily
group compared to weekly group. However, the
difference was only significant for abdominal pain and
metallic taste. The proportion of subjects reporting at
least one ADR was also more in the daily group
compared to the weekly group and this difference was
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also found to be significant. Shobha et al., have also
noted that abdominal pain was the most common side
effect in both daily and intermittent group, and
incidence of all the different types of ADRs were
significantly more in the daily group compared to
weekly group." Joshi et al., have also observed similar
findings though the difference was not significant.””

Compliance for weekly regimen was found to be
better when compared to that of the daily regimen
and this difference was also found to be significant.
Joshi et al., and Hyder et al., have also noted similar
findings. ***"

The limitations of the study were that it was based
onasingle urban poor locality of Bengaluru and hence
the findings cannot be generalized to the entire city,
state or country.

Conclusions:

Both daily and weekly IFA regimens can lead to
significant rise in Hemoglobin levels in the
reproductive age group women. However, the
increase was significantly more with daily regimen
compared to weekly regimen. Hence daily regimen
seemed to be more effective in raising the hemoglobin
levels. Incidence of all the different types of ADRs were
more in the daily group compared to weekly group.
However, the difference was only significant for
abdominal pain and metallic taste. Compliance for
weekly regimen was found to be significantly better
when compared to that of the daily regimen.
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