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Aims We aimed to evaluate the effectiveness of a specially designed educational intervention
on the rate of iron deficiency anemia (IDA) in pregnant women.

Materials & Methods This two-arm parallel randomized clinical trial was conducted in
2020 in Khoy, West Azerbaijan, Iran. The study population included all pregnant women
diagnosed with IDA. IDA was determined through laboratory tests. A total of 200 participants
were selected using a simple random method. Using the quadruple block allocation method,
participants were divided into two groups: an intervention group (n=100) and a control group
(n=100). The control group received standard care. The intervention group participated
in a program consisting of four 45-to-55-minute training sessions over four weeks. Each
session included lectures, educational videos, question-and-answer segments, small group
discussions, and individual counseling. Data were analyzed using descriptive and inferential
statistical tests with SPSS version 16.

Findings The age, education, employment status, health status, and gestational age of
participants in both groups were similar (p>0.05). Additionally, the results of the Mann-
Whitney and Kruskal-Wallis tests indicated that the designed program significantly affected
the reduction of IDA among participants, particularly among those with diabetes (p<0.05).
Conclusion The designed educational intervention is effective in reducing IDA among
pregnant women.

Keywords Anemia; Anemia, Iron-Deficiency; Iron Deficiencies; Pregnancy; Women;
Pregnant Women
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Introduction

Anemia is the most prevalent nutritional deficiency
among pregnant women worldwide [ Iron
Deficiency Anemia (IDA) constitutes half of these
anemia cases [2. More than 80% of countries globally
report a prevalence of anemia in pregnancy
exceeding 20%, marking it as a significant concern
during pregnancy, particularly in developing
countries [4].

Anemia is a condition where the number of red blood
cells and their oxygen-carrying capacity are
insufficient to meet the body's physiological
demands. Anemia during pregnancy is diagnosed
when hemoglobin levels fall below 11 grams per
deciliter in the first and third trimesters, and below
10.5g/dL in the second trimester 5. It is categorized
based on hemoglobin levels into severe (less than
7g/dL), moderate (7-10g/dL), and mild (10-11g/dL)
(31,

The prevalence of IDA ranges from 3% in Europe to
50% in Africa 6], with a global prevalence during
pregnancy of 41.8% [31 and 28% in Iran [2l. Anemia in
pregnancy poses risks to both maternal and fetal
health. While mild IDA typically does not lead to
significant fetal complications, severe anemia can
result in serious outcomes for both mother and fetus,
including spontaneous abortion, premature birth,
low birth weight, fetal death, and even an increased
risk of maternal mortality [6.71.

Oral iron supplementation is a widely used treatment
for anemia in pregnant women [8l. This cost-effective
and safe approach is recommended by both the
Centers for Disease Control and Prevention (CDC)
and the American College of Obstetricians and
Gynecologists (ACOG) for all pregnant women. The
most common side effects associated with oral iron
supplements are gastrointestinal issues, which can
pose challenges to patient compliance [7.
Gastrointestinal complications often lead to reduced
adherence to treatment [°1.

In order to increase treatment adherence and
effective management of IDA in pregnancy, several
interventions have been suggested. The World Health
Organization has emphasized maintaining and
improving the health of the people of the society and
introduces it as one of the duties of governments [10],
Therefore, to provide quality services to pregnant
women and prevent problems and deaths caused by
problems associated with pregnancy, national
guidelines based on evidence and in accordance with
the latest international standards are prepared and
implemented in the Department of Maternal Health
of the Ministry of Health and Medical Education. All
centers have been notified. The National Guide for
Providing Midwifery and Childbirth Services (2016)
specifically deals with the issues and health and care
needs of women during fertility and pregnancy [111.
Despite initiatives that began in Iran in 2015 aimed at
preventing and managing IDA, research by Asghari et
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al. 121, Faghir-Gangi et al. [, Khani et al 12, and
Heydarpour et al. 131 indicates that the prevalence of
IDA among Iranian pregnant women varies
significantly and calls for enhanced attention and
revision of prevention program designs and
implementations. These studies suggest that existing
preventive efforts in prenatal care have not
sufficiently addressed this issue. Surveys indicate
that IDA prevention activities during pregnancy are
currently at an average level and require more
focused attention [14],

One key factor in the success of healthcare programs
is client participation in health-promoting behaviors
[15]. Many interventions aimed at improving health
behaviors have concentrated on engaging pregnant
women with anemia [5 12,16-20],

Additionally, the role of nurses in designing and
implementing educational programs for the
community is invaluable. Nurses apply current,
evidence-based knowledge using valid and effective
educational methods to provide care to community
members [21]. This study was designed and conducted
to determine the impact of a specially designed
educational program on the rate of IDA in pregnant

women visiting healthcare centers in West
Azerbaijan.
Materials and Methods

Research design

This study was conducted in 2020 using a two-arm
parallel randomized clinical trial with a control
group. The protocol for this study was registered at
the Iran Clinical Trial Center
(IRCT20170218032635N1) and can be accessed at
https://irct.behdasht.gov.ir/trial /46685.
Participants

The study population included all pregnant women
diagnosed with IDA who were referred to healthcare
centers in Khoy.

Inclusion criteria

Inclusion criteria were pregnant women between 3-
6 months gestational age, diagnosed with IDA by a
specialist doctor based on tests conducted at the
Khoy University of Medical Sciences hospital
laboratory, willingness to participate in the research,
ability to communicate with researchers in Persian or
Azerbaijani language, and availability to attend
educational sessions.

Exclusion criteria

Exclusion criteria included non-participation in the
follow-up, non-attendance at training sessions,
changes in the mother's physical condition that
precluded her from participating in the study, and
hospital admission for any reason.

The study was conducted in the city of Khoy, located
in the West Azerbaijan province of Iran. Khoy is home
to ten healthcare centers that provided primary care
during the study period. These centers offered free
prenatal care to all pregnant women. The staff
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included general physicians, nurses, midwives, and
other healthcare workers. All pregnant women
received prenatal care in accordance with the Iranian
national guidelines for gynecology and obstetrics.
Two midwives working at the healthcare center were
responsible for providing care.

Intervention

The intervention consisted of four training sessions
for the intervention group, with each session lasting
45-55 minutes. The sessions were held weekly, and
participants were allowed to choose their preferred
day. Each session included 5-8 participants and
featured lectures, group discussions, and question-
and-answer segments. Educational materials used in
each session included slide presentations,
educational videos, pamphlets, and individual
counseling. We also requested that an adult,
preferably a woman, accompany each participant in
the intervention group to the sessions. Additionally,
we encouraged all participants to share the
information and pamphlets with their families *Table
1 details the specifics of the educational sessions.

Table 1. Details of the educational intervention for the
intervention group
Session Topics
-Introduction of the objectives of the research and
method of participants’ cooperation, implementation of
the program, and introduction of the participants
-Definition of the IDA and its signs and symptoms, the
asymptomatic nature of the disease, the effect of anemia
on the fetus, the importance of the disease, and the need
for regular checkups
-A short review of the past session by participants and a
discussion on their activity related to IDA with peers
Second -Risk factors of the disease, nutritional habits, and
unhealthy myths, reviewing the contents, and answering
the questions
-A short review of the past session by participants,

First

Third discussion on their activity related to IDA with peers, and
a healthy diet focusing on IDA
-A short review of the past session by participants,
Fourth discussion on their activity related to IDA with peers, the

importance of Consuming iron supplements, and a
healthy diet for IDA

Educational topics covered included understanding
IDA in pregnancy and its effects on the mother and
fetus, symptoms of IDA, prevention methods, risk
factors, treatments, and the importance of testing for
common anemia in pregnancy. All educational topics
were presented by a community health nurse (first
author).

The control group received the routine program
available in the study setting. This program involved
providing every pregnant woman with an oral iron
supplement and individual instructions on its use,
along with an educational pamphlet on IDA printed in
A4 format. After the completion of the study and the
collection of all data, we provided educational
recorded files to the control group.

Outcome and measurements

The primary outcome of our study was the rate of IDA
among participants.

Health Education and Health Promotion
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To collect data, we wused three following
questionnaires:
1. Demographic Characteristics Form: This form
gathered information on age, marital status,
education level, occupational status, type of job,
number of pregnancies, gestational age (in weeks) of
pregnancy, past medical history, and presence of any
chronic diseases.
2. IDA Report Form: This form recorded hemoglobin
and hematocrit levels, using reports from laboratory
tests performed at the hospital laboratory affiliated
with Khoy University of Medical Sciences. All
participants were referred to the same laboratory.
3. Educational Need Assessment Form: This form was
used to evaluate participants’ educational needs
through open-ended questions. It was completed
during the first session via an interview conducted by
a community health nurse (the first author). The form
covered topics such as IDA and its importance during
pregnancy, iron supplement consumption, and
nutritional myths and unhealthy habits.
All data were collected before starting the
intervention. A community health nurse (the first
author) conducted interviews to complete the
informed consent, demographic characteristics form,
and educational need assessment form. The IDA
report form was filled out using participants'
prenatal care records. A post-test was conducted two
months after the final intervention session. The data
obtained from these forms helped to categorize the
main educational topics.
Sample size
We calculated the sample size based on the results of
Jalambadani et al. [22. Considering a confidence
interval of 95% and a power of 80%, the number of
samples required in each group was equal to 91.

2
(zl_g + 21_3) (0% + 03)
n= 2 =..291
2
(H1-12)

We added an additional 10% to account for the
attrition rate, ultimately selecting 100 participants
for each group. We employed a simple random
sampling method to select participants. To avoid
contamination between the intervention and control
groups, we recorded the name of the midwife
responsible for each selected participant. We used
the quadruple block allocation method. Sampling and
follow-up were conducted from November 24, 2019,
to April 23, 2020.

We implemented double-blinding in the study.
Participants, data analysts, and outcome assessors
were blinded. All participants were informed about
the aim and study methods but were unaware of their
group assignment. Data analysts and outcome
assessors did not know which group the participants
were in.

Data analysis
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We conducted data analysis in two parts: descriptive
(frequency, percentage, mean, and standard
deviation) and inferential (Mann-Whitney and Chi-
square tests) using SPSS 16. Initially, we applied the
Kolmogorov-Smirnov test to evaluate the normality
of the distribution of quantitative variables.
Subsequently, we employed the Chi-square and
Mann-Whitney tests to assess the relationships
between variables. We considered a p-value of less
than 0.05 as statistically significant.

Findings

The control group had an average age of 29.38 years,
57% had a diploma or lower level of education, 94%
were employed, 83% had no underlying disease, and
the average gestational age was 22.38 weeks. The
intervention group had an average age of 29.11 years,
68% had a diploma or lower level of education, 91%

122
were employed, 78% had no underlying disease, and
the average gestational age was 22.11 weeks.

The Kolmogorov-Smirnov test indicated non-
normality in age- and related data for the control
(p=0.01) and the intervention (p=0.02) groups.
Accordingly, the Mann-Whitney test was used to
compare the average ages between the intervention
and control groups; the result indicated homogeneity
in age across both groups (p=0.649).

Additionally, the Kolmogorov-Smirnov  test
confirmed non-normality in gestational age for both
the control and intervention groups (p<0.001).
Consequently, the Mann-Whitney test (p=0.855)
showed that the groups were homogeneous in terms
of average gestational age. The Chi-square test
indicated homogeneity in terms of education level
(p=0.274), employment status (p=0.649), and
underlying disease status (p=0.372), with no
significant differences noted (Table 2).

Table 2. Frequency and mean values of participants’ demographic characteristics in the intervention and control groups

. Group
fanabies Intervention (n=100) Control (n=100) pRaius
Diploma and below 68(68) 57(57)
Level of education Associate degree 25(25) 34(34) 0.274 (Chi-square test)
Bachelor’s degree 7(7) 9(9)
. Yes 91(91) 94(94) 1
Occupational status No 9(9) 6(6) 0.649 (Chi-square test)
. .. Yes 22(22) 17(17) 0
Having chronic disease No 78(78) 83(83) 0.372 (Chi-square test)
Mean age 29.11+3.89 29.38+3.83 0.649 (Mann-Whitney test)
Mean gestational age 22.11+3.89 22.38+3.83 0.855 (Mann-Whitney test)

The Kolmogorov-Smirnov test was conducted to
evaluate the normality of the IDA variable in both the
intervention and control groups, and its results led to
the rejection of the normality assumption for the
control group both before and after the test (p=0.006
and p=0.06, respectively). Similarly, this hypothesis
was rejected in the intervention group before and
after the intervention (p=0.023 and p=0.031,
respectively). Initially, the Mann-Whitney U test
showed no significant difference in the mean IDA
scores between the control and intervention groups
prior to the intervention. However, post-
intervention, the Mann-Whitney U test revealed a
significant difference between the mean IDA scores in
the control and intervention groups (p<0.001). In the
control group, the Wilcoxon test indicated a
significant difference in the mean IDA score before
and after the intervention. In the intervention group,
based on the Mann-Whitney test results, the
difference in the mean IDA score before and after the
intervention was also significant (p<0.001). These
results affirm the effectiveness of the designed
program based on the theory of planned behavior in
addressing IDA in pregnant women (Table 3).

The Kolmogorov-Smirnov test, which checked the
normality of changes in IDA before and after the
intervention, showed non-normality in the changes
in IDA before and after the intervention in the
intervention (p<0.001) and control (p=0.001)
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groups. Thus, the Mann-Whitney test was employed,
revealing a statistically significant difference
between the intervention (1.41+1.41 g/dl) and
control groups (0.18+0.18g/dl) (p<0.001). This
result demonstrates the effectiveness of the
intervention in reducing IDA among pregnant
women.

Table 3. Comparison of mean iron deficiency anemia score
between the two groups before and after the intervention

Iron Deficienc Group
ot Y Intervention Control  p-Value
(g/dl) (g/dl)
0.851 (Mann-
Whitney U test)
Pre-test 8.96+1.40 10.32+1.27 <0.001 (Wilcoxon
test)
<0.001 (Mann-
Whitney U test)
Post-test 9.14+£1.37 8.90+£1.42 <0.001 (Mann-
Whitney U test)
Discussion

This study aimed to determine the effect of an
educational intervention on IDA in pregnant women.
Data analysis indicated that the educational
intervention had a statistically significant impact on
reducing IDA among pregnant women, with
significant changes observed in the rate of anemia in
the intervention group.
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Our findings are consistent with previous studies
conducted in Iran. For example, the study by
Jalambadani et al. [221 demonstrated that an
educational intervention significantly increased
participants' consumption of iron pills. Additionally,
the study by Khani et al. [12] found that educational
programs effectively promoted nutritional behavior
for preventing anemia among pregnant women.
Studies conducted in different countries have similar
findings to our results. The study by Sunuwar et al.
showed that nutrition education had an effect on the
hemoglobin level of pregnant women in Nepal [17].
The study by Abd Rahman et al showed the
effectiveness of a theory-based intervention program
on hemoglobin level, and adherence to iron
supplements, dietary iron, and dietary vitamin C
intake among pregnant women with anemia [51.
These studies showed that using educational
intervention helps women gain enough knowledge
and awareness about the consequences of anemia
during pregnancy, consider themselves at risk of
contracting it, take the risk seriously, and have a high
understanding of the control of anemia prevention
behavior 5171,

In the current study, we used different methods,
including giving lectures, slide presentations,
educational videos, group discussions, individual
counseling, and questions and answers to deliver the
educational content. Chick et al. reported that using
video clips to demonstrate health behaviors and in-
person lectures increased the retention of
educational content among patients 23,

We also asked participants to explain their
understanding and share their learning with peers
every session. During the content review, we ensured
a clear understanding of the participants. We also
asked participants to review the contents of prior
sessions. Yen et al. noted that active participation
during the training session and training methods
increased self-management and the health outcome
of a health training intervention [241. In another study,
during a teach-back method, healthcare providers
asked patients to repeat in their own words
regarding previous information provided during an
educational or counseling session [251.

In the current study, educational intervention was
prepared according to participants’ needs. According
to Yen et al, focusing on individual needs while
providing health information increased patients'
understanding of their health needs, improved their
health literacy, supported self-management, and
enhanced health outcomes [24],

The research community in this research was
pregnant women a vulnerable group that are an
important population of any country that should be
considered in terms of management and policy in
development programs. Our findings revealed
significant points that will help stakeholders design
and deliver substantive solutions. Paying attention to
the role of nurses especially, the community health
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nurses in designing and implementing health
promotion and preventive programs, the theory of
planned behavior was used in designing educational
programs among pregnant women.

According to the findings, the prevalence of IDA in
pregnant women in the research community was
significant, and the implementation of the national
pregnancy care program and the referral of pregnant
women to medical centers and receiving midwifery
care still require more attention and focus.

Our findings could be used in different areas of the
nursing profession. Nurses are in contact with the
individual, family, and society in different fields, and
by designing and implementing educational
programs in different groups, they can increase
health and disease prevention. Our designed
program can be used by nurses for other patients.
Also, the educational content of this program, with a
slight improvement, can be used for patients
suffering from IDA. Also, with the implementation of
the training program by nurses, the professional
position of nurses among the people of the society is
recognized and their role in promoting the health of
the society is more considered. In this study, the
theory of planned behavior was used; however,
nurses can design other programs using it as an
operating model. This study was conducted in several
health centers in Khoy city; therefore, regarding the
generalizability of the results, it is necessary to pay
attention to the characteristics of the society and the
research environment.

Conclusion
The designed educational intervention is effective in
reducing IDA among pregnant women.
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