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Abstract
Background

Iron requirements rise dramatically throughout the second and third trimesters of pregnancy. Pregnant
women are more susceptible to anemia because their need for iron increases during pregnancy, which is
difficult to achieve through diet alone.

Methodology

A randomized controlled trial (non-blinded and parallel group) was undertaken with the recruitment of 174
women. However, 35 women were lost to follow-up, and the study was ultimately completed with 139
participants distributing 68 women in Group A (intervention group) and 71 women in Group B (non-
interventional group). Educational handouts were explained to the participants with iron supplements in
Group A and only supplements were given to Group B, and the participants were followed up till three
months before the recruitment period. Compliance with iron supplementation and a rise in hemoglobin
were noted.

Results

In this study, maximum women were in the 22-30 years age group and were almost evenly distributed with
respect to parity with no statistically significant difference in the groups. All the participants were started
with oral iron therapy. No additional parenteral iron therapy was given. Women in Group A showed good
compliance for iron supplementation than those in Group B. It was determined that this difference was
statistically insignificant (>0.05). In the majority of women, the reason for poor compliance was frustration
to follow oral iron therapy daily (52.3% in Group A and 21.7% in Group B). There were other reasons like
forgetfulness, heartburn, vomiting, constipation, and nausea as the reason for poor compliance. The
hemoglobin levels were compared at the recruitment and a mean rise in hemoglobin levels was noted in
groups A and B at the follow-up period after three months. There was a greater mean rise in hemoglobin
concentration in Group A (1.28) than in Group B (0.63), which was statistically insignificant (>0.05).

Conclusion

The current study found that among pregnant women with iron-deficient anemia, instructional handouts
did not promote compliance with oral iron treatment. The main reasons for low compliance were frustration
with taking the oral drug, followed by forgetfulness, heartburn, vomiting, constipation, and nausea. In
pregnant females with anemia brought on by iron deficiency, educational handouts did not enhance
hemoglobin status.

Categories: Obstetrics/Gynecology
Keywords: iron deficiency anemia, antenatal women, oral iron supplementation, compliance, standard therapy,
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Introduction

A common public health issue impacting 1.6 billion people worldwide is anemia [1]. Loss of productivity due
to anemia causes a substantial economic burden [2]. In India, there are 50.4% more anemic pregnant women
than normal, which is the most common hematological disease. Evidence suggests that the need for iron
increases significantly throughout the trimesters of pregnancy, mainly the second and third trimesters [3].
During pregnancy, because of the rise in iron requirements and the difficulty of meeting these requirements
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through diet alone, pregnant women are particularly vulnerable to anemia [4]. Despite significant health
initiatives, the incidence of iron deficiency anemia (IDA) has led to 20% maternal fatalities in India [5].
Maternal anemia is thought to increase the chance of an unfavorable pregnancy outcome and pose a threat
to both the mother's and the fetus' lives [6]. Maternal anemia in pregnancy can lead to an increase in fetal
wasting, stillbirth, low birth weight, and perinatal mortality [7].

A key reason for the persistently high rate of IDA in pregnant women in India is decreased compliance with
iron supplementation orally [8,9]. The unfavorable effects of ingesting iron pills, which are related to the
quantity [10] and form of the tablets, as well as perhaps to the frequency and duration of their
administration, have an impact on compliance. One of the crucial techniques suggested by the WHO to
prevent, regulate, and manage anemia through health education programs is the modification in behavior
[11]. Pregnant women's awareness, compliance, and anemia prevalence were significantly improved thanks
to health education programs [12].

The patients visiting tertiary care centers are invariably from different socio-economic strata of society with
less health awareness and low educational status, this may lead to inadequate knowledge in the patient,
which may change patients’ attitude and show a lack of motivation regarding taking oral iron
supplementation. Also, the present scenario shows a scarcity of studies focusing on improving oral iron
supplementation in our population in the Maharashtra region. To overcome this practical difficulty, the
current study was designed to evaluate the effect of educational handouts with standard therapy and to
assess the cause of poor compliance with oral iron therapy in antenatal women with IDA-complicating
pregnancies.

Materials And Methods

This is a non-blinded, parallel-group, randomized controlled trial (RCT) conducted at the department of
obstetrics and gynecology of a tertiary care hospital from January 2021 to December 2022 after getting
approval from the Institutional Ethics Committee, N.K.P. Salve Institute of Medical Sciences and Research
Centre (reference number: 97/2021). Informed consent was taken and a total of 174 women were included in
this study and randomized equally into two groups by convenience sampling technique. The inclusion
criteria included antenatal women with gestational age between 14 and 24 weeks of pregnancy with a
hemoglobin level between 9 and 10.9 gm/dl with AA pattern on hemoglobin electrophoresis, willing to
communicate telephonically, and able to read in their vernacular language (Hindi, Marathi, or English) or
should have a relative accompanying them who can read and explain the educational handouts. The
exclusion criteria included those not responding to mobile phone calls on three consecutive days, having an
abortion or pre-term delivery within three months of the study period, and having bleeding per vaginum
during three months.

The method of hemoglobin estimation was the flow cytometry method. Hemoglobin was measured in gram
percent. IDA was diagnosed on the basis of a complete blood count and peripheral smear report and
hemoglobin electrophoresis showing an AA pattern. Hemoglobin electrophoresis was done to rule out
hemoglobinopathies. Permuted block randomization was used with a block size of 6 to randomly allocate
study participants into two groups, using a predetermined computer-generated random allocation plan.
Recruited participants were randomized into two groups. After identifying the women to be recruited in the
study as per the selection criteria by the principal investigator, the nurse in antenatal OPD was allotting the
women randomly as per computer-generated numbers in the two groups as the allocation ratio was 1:1.

In Group A (the intervention group), standard oral iron therapy in addition to educational handouts in
English, Hindi, and Marathi was provided. The participants were asked to read the handouts under the
supervision of the principal investigator and if they could not read, the relative accompanying the
participant was made to read it out. After the participant and relative had read the handout, the principal
investigator answered the queries by the participant and relative regarding the handouts. Participants were
instructed to follow the instructions written in the educational handout during their subsequent antenatal
visits. In Group B (the control group), standard oral iron therapy alone for IDA was prescribed. All women
were provided with iron (ferrous sulfate) tablets of 100 mg having 60 mg of elemental iron supplied free of
cost by the government along with a folic acid tablet of 5 mg. Women were instructed to take iron tablets
one hour before a main meal with a twice-a-day dosage and folic acid was advised to be taken once a day.

Iron tablets were provided in a small plastic pouch with 60 tablets of iron and 30 tablets of 5 mg of folic

acid provided for one month. All women were instructed to bring back the pouch with the remaining tablets
at every visit. If follow-up was not possible in the outpatient department due to the coronavirus disease 2019
(COVID-19) pandemic, then the patient was asked on the phone at her convenient time about the number of
iron tablets consumed that month. If patients failed to consume the tablets, then patients were asked about
the reasons behind their noncompliance. One-month medication was provided and the same dosage was
repeated at monthly antenatal visits. If the participant was not able to visit the outpatient department, then
they were asked to take the tablets from a nearby government hospital, and follow-up was taken on the
phone. In case of inability to contact by mobile phone, repeat phone calls were given on the next three
consecutive days after that they were considered as lost to follow up. Women in both groups were followed
up to three months after their recruitment, as shown in Figure /. Compliance [11] was ascertained by the pill
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count method at every antenatal check-up or via phone calls. The number of remaining tablets in the pouch
was counted by the researcher when the women were able to come for follow-up antenatal visits. Whenever
the follow-up was taken with the help of mobile phone calls, the women were asked to count the remaining
tablets in the pouch at the end of each month and the number of consumed tablets was noted in the case
record form. The participants' hemoglobin was assessed twice, the first time when the patients were
recruited and the second time at the end of three months.

Originally the total number of patients recruited in the study
after cligibility (13-24 weeks)

(n=174)
3
ALLOCATION
r
INTERVENTION GROUP CONTROL GROUP
(N=87) (N=87)
Received educational handouts + Received standard oral iron therapy
standard oral iron therapy alone

WITHDRAWN

FROM THE STUDY
1 women had bleeding per 2 women had bleeding per
vaginum during the study period vaginum during the study period
3 women had preterm deliveries 5 women had preterm deliveries
15 women did not follow up due 9 women did not follow up due to
to COVID-19 pandemic + did not COVID-19 pandemic + did not
respond to mobile phone call respond to mobile phone call
Total 19 patients were withdrawn Total 16 patients were withdrawn
from the study from the study

3 MONTHS OF
STUDY PERIOD

Participants who received only

Participants who completed the .
standard oral iron the (N=71)

study (N=68)

FIGURE 1: Study flowchart

SPSS version 20 (IBM Corp., Armonk, NY) was used for statistical analysis. Quantitative data are presented
using the mean and standard deviation. An unpaired t-test was used to compare the research groups in
accordance with the results of the normality test. To present the qualitative data, a frequency and
percentage table was employed. To determine whether there was any correlation between the research
groups, the Student’s t-test, Fisher's test, and chi-square test were applied. Significant results were those
with a p-value of 0.05 or less. The graphical representation was done in Microsoft Excel 2010 (Microsoft
Corporation, Redmond, WA).

Results

A non-blinded, randomized control trial with 139 patients was undertaken to analyze the impact of
educational handouts combined with standard therapy on enhancing adherence to oral iron tablet
supplementation in female antepartum patients with IDA. Patients were split into two groups. A total of 35
patients were withdrawn from the study on account of per vaginum bleeding during the three-month study
period (one patient from Group A and two from Group B), preterm deliveries (three patients from Group A
and five patients from Group B), discontinuity due to COVID-19 pandemic, and no response to the mobile
phone calls (15 from Group A and nine patients from Group B). The remaining patients in the study during
follow-up in Group A were 68 patients and in Group B were 71 patients. The loss to follow-up in this study
was 20.1%. It was more than 10% due to the COVID-19 pandemic; a lesser number of patients visited the
hospital and did not follow up.

In Group A, 47.2% were in the age group of 26-30 years, followed by 29.9% of patients in 21-25 years, 17.2%
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Parity

Nulliparous
Multiparous

Total

of patients in >30 years, and 5.7% of patients in the age group of 18-20 years, deriving the mean age of
patients as 26.89 * 4.34 years. However, in Group B, 52.9% were in the age group of 21-25 years, followed by
25.3% of patients in 26-30 years, 19.5% of patients in >30 years, and 2.3% of patients in the age group of 18-
20 years, deriving the mean age of patients as 26.18 * 4.46 years, with no significant difference between the
groups as per the Student's t-test (p > 0.05). The distribution according to the parity is shown in Table /. The
difference was statistically not significant as per the chi-square test (p > 0.05).

Group A (intervention) Group B (control)

p-value
N % N %
35 50.6% 38 54.1%
33 49.4% 33 45.9% >0.05
68 100% 71 100%

TABLE 1: Distribution of patients according to parity

The distribution of gestational age at the time of recruitment among Groups A and B is shown in Figure 2.
There was no significant difference between the groups as per the chi-square test (p > 0.05).

Gestational Age

60.00%
49.40%
50.00%
41.40%
40.00%
32.20
29.90% %
30.00% 26.40%
20.70%
20.00%
10.00% I
0.00%
14-17 weeks 18-21 weeks 22-24 weeks

m Group A (Intervention)  m Group B (Control)

FIGURE 2: Distribution of patients according to gestational age at the
time of recruitment

The distribution of patients as per compliance showed no significant difference between the groups as per
the chi-square test (p > 0.05), as shown in Figure 3. The majority of the patients in Groups A and B had
compliance between 65% and 84%, and there were no participants who had compliance below 45% in both
groups, as shown in Table 2.
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Compliance

<25%

25-44%
45-64%
65-84%

85% and more

Total

Compliance

80.00% T
72.1
70.00% 67.60%
60.00%
50.00%
40.00%
32.40%
30.00% 27.90%
20.00%
10.00%
0.00%
Poor Good

m Group A (Intervention)  m Group B (Control)

FIGURE 3: Distribution of patients according to the poor and good
compliance

Group A (intervention) Group B (control)

p-value
N % N %
19 27.9% 23 32.4%

>0.05
43 64% 40 56.3%
6 8.8% 8 11.2%
68 100% 71 100%

TABLE 2: Distribution of patients according to compliance

The analysis of the reason for poor compliance was measured for Groups A and B. Majority of the patients in
Group A (52.3%) gave frustration as the main reason for poor compliance followed by forgetfulness (21.2%),
heartburn (10.6%), vomiting (10.6%) and constipation (5.3%). Five (21.7%) patients in Group B gave
frustration as the main reason for poor compliance while four (17.4%) patients each gave forgetfulness,
heartburn, constipation, nausea, and vomiting as the reason for poor compliance. Two (8.7%) patients
mentioned gastritis. The mean hemoglobin levels at the time of recruitment and at three months follow-up
were compared between the groups and no statistical significance was found as per the Student's t-test, as
shown in Table 3. However, the change in mean hemoglobin was more in the intervention group after three
months of study but the change was not statistically significant (>0.05).
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Group A (intervention) Group B (control)
Hemoglobin (gm %) p-value
Mean SD Mean SD
Time of recruitment 9.74 0.66 9.81 0.69 >0.05
Three-month follow-up 10.75 0.93 10.44 0.96 >0.05

TABLE 3: Distribution of patients according to hemoglobin levels at the time of recruitment and at
three-month follow-up

Discussion

A total of 139 women were recruited in the current non-blinding, parallel-group, randomized controlled
trial. With a mean age of 26.8 in Group A (intervention group) and 26.18 in Group B (non-interventional
group). The majority of the prenatal women in the current study were between the ages of 25 and 30 years.
However, Khorshid et al. [13], Byamugisha et al. [14], Ahamed et al. [15], Kaundal et al. [16], Sunuwar et al.
[12], Abujilban et al. [17], Srivastava et al. [18], Nahrisah et al. [19], Bumrungpert et al. [20], Sontakke et al.
[21], Mithra et al. [22], Dutta et al. [23], Kassa et al. [24], and Boti et al. [25] reported mean ages ranging from
22-30 years of age. Similar to a study done by Sontakke et al. [21], pregnant women in the present study were
equally divided according to their parity status as nulliparous and multiparous in intervention and non-
interventional groups. There were fewer multiparous women than nulliparous in previous studies
undertaken by Wiradnyani et al. [26], Byamugisha et al. [14], Nahrisah et al. [19], and Kassa et al. [24].
Comparatively, only a few other studies by Boti et al. [25] and Khorshid et al. [13] included more nulliparous
women.

As anemia is so prevalent and treatable, various interventions were undertaken in an attempt to improve
compliance with oral iron supplementation and hemoglobin. The present study used educational handouts
along with standard oral iron therapy to improve compliance and hemoglobin. The educational handouts
were given to the patients in a language best understood by them, and knowledge regarding oral iron
supplementation was explained to the patients. Doubts of the patients were cleared, and if they were
illiterate, their relatives accompanying them were explained, and they were told to read the handouts
frequently, so as to enhance the importance of iron supplementation in antenatal women. Khorshid et al.
[13], Byamugisha et al. [14], Ahamed et al. [15], Kaundal et al. [16], Sunuwar et al. [12], Abujilban et al. [17],
and Srivastava et al. [18] reported the gestational age between 14 and 24 weeks (second trimester of
pregnancy), supporting the findings of the present study, except a study conducted by Nahrisah et al. [19]
who included antenatal women from all gestational ages. The present study included antenatal women with
hemoglobin between 9 and 10.9 gm/dl, having AA pattern on hemoglobin electrophoresis, who were capable
of reading in Hindi, Marathi, or English or at least have a relative accompanying them who can read. Patients
who were intolerant to oral iron were excluded and antenatal women with bleeding per vaginum and who
had preterm delivery during the study period were excluded. The other studies conducted by Khorshid et al.
[13], Kaundal et al. [16], and Bumrungpert et al. [20] used serum ferritin in their inclusion criteria. Few other
studies conducted by Abujilban et al. [17] and Sontakke et al. [21] included women with mobile phones. Most
of the studies excluded women's obstetrical complications like severe anemia, hematological disorder,
bleeding in pregnancy, heart failure, and a few others.

Mithra et al. [22], Khorshid et al. [13], Dutta et al. [23], Wiradnyani et al. [26], Byamugisha et al. [14], Boti et
al. [25], Ahamed et al. [15], Abujilban et al. [17], Kassa et al. [24], Srivastava et al. [18], Bumrungpert et al.
[20], and Sontakke et al. [21] applied either compliance or adherence or pill count to assess the oral intake of
iron tablets. Although these studies employed compliance, adherence, and pill count to gauge the results,
there are no set criteria to distinguish between great and poor compliance with iron supplementation during
pregnancy. The cutoff point in various studies differs as set by the researcher. Hence, this makes it difficult
to compare various studies and their outcomes, as there is no uniformity.

The present study had an increase in compliance as compared to the control group, which did not receive the
educational handouts. But the increase in compliance in the intervention group was not statistically
significant. Khorshid et al. [13], Wiradnyani et al. [26], Abujilban et al. [17], Nahrisah et al. [19], and Sontakke
et al. [21] found a positive effect on compliance with the association of different interventions. However,
Byamugisha et al. [14] and Srivastava et al. [18] showed no statistical significance, supporting the findings of
the present study. This study emphasized that various factors like literacy, that is patients who can read and
write, had better compliance and factors like the interpersonal relationship between researcher and patient
along with forgetfulness and active participation by patients were various factors that contributed to
compliance, hence the effect on compliance with oral iron supplementation was multifactorial.

In the current study, the majority of women cited annoyance as the cause of their low compliance with daily
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therapy of oral iron. Apart from this, frustration, low education, constipation, vomiting, heartburn, and
forgetfulness contributed to poor compliance. Nahrisah et al. [19] found forgetfulness as a major contributor
to non-compliance. Many other reasons like cost, literacy, low knowledge of anemia, and interpersonal
relations between the provider and antenatal women were some of the factors that contributed to
compliance with oral iron supplementation, which need to be dealt with. Hemoglobin levels increased in the
current study compared to the mean levels at recruitment, although neither the intervention group nor the
control group experienced a statistically significant increase in hemoglobin levels. Khorshid et al. [13],
Srivastava et al. [18], and Kaundal et al. [16] reported no major change in the mean hemoglobin levels
contradicting the significant findings mentioned in the study by Byamugisha et al. [14]. The limitation of the
study states that the availability of mobile phones limited the population from participating in the study.

Conclusions

The current study concluded that the educational handouts do not increase compliance with oral
supplementation of iron in pregnant women with IDA. The most common cause of poor compliance is
frustration to consume the oral medication followed by forgetfulness, heartburn, vomiting, constipation,
and nausea. Educational handouts do not improve the hemoglobin status in antenatal females with anemia
caused due to deficiency of iron.

Appendices

The educational handouts used in Group A were in English (Figure 4), Hindi (Figure 5), and Marathi
languages (Figure 6).

IRON Tablets :Way to healthy baby
and happy mother

Anemia in pregnancy

Iron is a mineral found in your blood is needed to t

promote growth good health .

Anemia is condition having less than normal i L] HOW TO TAKE?

number of red blood cells or less than the normal > + 1 tablet with water or glass of lemon water
quantity of hemoglobin in the blood. Hlflalthy R?’bles: 1 hour before a heavy meal.

Iron requirement is greatly increased in pregnancy PR SR * Start after 14 weeks of pregnancy ,should

as iron is taken up by the baby for its growth and be continued throughout.

development, « Should NOT be taken with MILK AND MILK
1 PRODUCTS

‘ + lron rich foods given in chart below should
be consumed

+ Food should be cooked in iron cookwear

IRON deficiency anemia may lead to poor appetite,
irritable, pale, tired and weak, decreased physical
performance,and complications during pregnancy
which can lead to morbidity and mortality

Iron deficiency may lead to anemia in infants and
developmental and learning problems

Hence iron is very important for healthy mother
and baby.

FIGURE 4: Educational handout in the English language
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FIGURE 6: Educational handout in the Marathi language

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. N.K.P. Salve Institute of
Medical Sciences and Research Centre issued approval 97/2021. Animal subjects: All authors have
confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In compliance
with the ICMJE uniform disclosure form, all authors declare the following: Payment/services info: All
authors have declared that no financial support was received from any organization for the submitted work.
Financial relationships: All authors have declared that they have no financial relationships at present or
within the previous three years with any organizations that might have an interest in the submitted work.
Other relationships: All authors have declared that there are no other relationships or activities that could
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