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SUMMARY

The most prevalent nutritional deficiency-related issue that many pregnant women experience
worldwide is iron deficiency anaemia (IDA), which is a serious health concern. Given that it is
associated with a lack of the proper knowledge, attitude, and practice (KAP) on anaemia, it may be
preventable. The aim of this study was to evaluate the outcome of a nutrition education program on
change in the KAP on IDA of pregnant women in Nilgiris, Tamil Nadu. A prospective, interventional,
single-arm, pre-post study was conducted involving 41 pregnant women in Nilgiris district. Socio-
demographic, economic status data and KAP on IDA were collected using a semi structured
questionnaire through Epicollect5 android application. Six weeks of nutrition education was conducted
with the participants. The result revealed that the participants had limited adequate knowledge
(31.7%), positive perception (40.2%) and healthy practices (42.1) about anaemia. Nutrition education
intervention significantly improved knowledge scores (91.6%, p < 0.05), with a notable increase in
understanding of anaemia causes, consequences, and preventive measures. Attitudes (72%, p < 0.05)
and Practice (47.6% p < 0.05) towards anaemia prevention and treatment also showed improvement.
It can be concluded that structured nutritional educational intervention effectively enhances
knowledge, attitude, and practice regarding IDA among pregnant women, thereby potentially
contribute to improve health outcomes for both mothers and infants. Further research is recommended
to assess the long-term sustainability and effectiveness of the intervention, as well as its impact on

anaemia prevalence rates in the study population.

The study underscores the significance of incorporating nutrition education into healthcare policies

and practices to address the burden of anaemia among pregnant women effectively.
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1) INTRODUCTION

Anaemia is a medical condition characterized by an insufficient number of red blood cells or a
deficiency of haemoglobin within them. Red blood cells and haemoglobin play vital roles in the
transportation of oxygen throughout the body. When there is a deficiency of either red blood cells or
haemoglobin, the blood's capacity to deliver oxygen to the body's tissues becomes compromised. This
can result in various symptoms, including fatigue, weakness, dizziness, and shortness of breath, among
others. The ideal haemoglobin concentration required to meet physiological needs varies depending
on factors such as age, sex, elevation of habitation, smoking habits, and pregnancy status. Inadequate
or malformed red blood cells, insufficient haemoglobin levels, or a combination of both contribute to
the development of anaemia. One of the most prevalent causes of anaemia is nutritional deficiencies,

with iron deficiency being particularly common (WHO, 2023).

1.1) Iron Deficiency Anaemia

Iron deficiency anaemia (IDA) arises when the body experiences insufficient levels of iron, which is
an essential component for the production of haemoglobin. Haemoglobin, found within red blood cells,
is responsible for binding and transporting oxygen throughout the body. When there is a lack of iron,
the body's ability to produce an adequate amount of haemoglobin is compromised, leading to the
development of IDA. Our diets provide the body with the majority of its iron needs. But one of the
most frequent causes of IDA is insufficient dietary iron intake. Some people may not consume enough
iron-rich foods in their diets, such as red meat, poultry, fish, legumes, and leafy green vegetables,
which are essential dietary sources of iron. A lack of the iron required to produce haemoglobin can
occur if these iron-rich foods are not consumed in sufficient amounts. Additionally, issues with iron
absorption can contribute to IDA. Even if an individual consumes an adequate amount of dietary iron,
certain conditions or factors can hinder its absorption in the body. Conditions like celiac disease,
inflammatory bowel disease, or surgical removal of parts of the digestive tract may impair the
absorption of iron, leading to a deficiency over time. Another significant cause of iron deficiency
anaemia is blood loss, which can result in iron depletion. Menstruation, especially heavy or prolonged
menstrual bleeding, can lead to significant iron loss in women. Similarly, bleeding from the
gastrointestinal tract due to conditions such as peptic ulcers, colorectal cancer, or gastrointestinal
disorders can cause chronic blood loss and subsequent iron deficiency. Iron deficiency anaemia can
also be caused by specific medical conditions. For instance, kidney failure can impact the body's
capacity to make and regulate erythropoietin, a hormone crucial for promoting the production of red

blood cells. Inflammation, which is frequently linked to long-term conditions like systemic lupus
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erythematosus or rheumatoid arthritis, can impair the metabolism and utilization of iron, resulting in

an iron deficiency. (Abu-Baker et al., 2021; Mahanta et al., 2015)

1.2) Anaemia in Women

Anaemia has a profound effect on a woman's ability to procreate and on the health of her unborn child,
with serious repercussions. Due to the combination of increased iron requirements during pregnancy
and menstrual iron loss, women are more likely than men to develop anaemia. A sufficient supply of
iron is required for both the mother and the growing fetus because the requirements for iron during
pregnancy are roughly twice as high as those in the non-pregnant state. Anaemia has been estimated
to be the cause of about 20% of maternal fatalities worldwide (Sunuwar et al., 2019). This emphasizes
how serious the condition is and how it affects maternal health. An estimated 50% of all maternal
deaths are caused by anaemia, which is a significant contributor to the problem (Parker et al., 2012).
These figures highlight the urgent need for efficient interventions to manage and prevent anaemia in
pregnant women. Several studies have identified anaemia as a risk factor for adverse outcomes during
pregnancy and childbirth (Kulkarni, 2015; Mahanta et al., 2015; Parker et al., 2012; Sinha et al., 2021).
Anaemia increases the likelihood of intrauterine fetal death, premature birth, low birth weight, and
other adverse neonatal outcomes. Inadequate oxygen delivery to the fetus due to reduced hemoglobin
levels can impair fetal growth and development, leading to complications and negative outcomes.
Intrauterine fetal death refers to the unfortunate occurrence of fetal death within the uterus before the
onset of labor. Research has shown that anaemia increases the risk of intrauterine fetal death,
underscoring the importance of addressing and managing anaemia during pregnancy to safeguard fetal
well-being. Women with anaemia are more likely to experience premature birth, which is the delivery
of a child before the completion of 37 weeks of gestation. The link between anaemia and premature
birth emphasizes the significance of early anaemia detection and treatment to reduce the risk of preterm
delivery and the complications that go along with it. Maternal anaemia is closely related to low birth
weight, which is defined as a birth weight of less than 2,500 grams. Inadequate iron levels in the mother
can lead to restricted fetal growth, resulting in a lower birth weight. Comprehensive anaemia
prevention and management strategies during pregnancy are essential because low birth weight babies
are more likely to experience a range of health problems and developmental difficulties. These findings
underscore the critical role of addressing and managing anaemia in pregnant women (Anuradha guptha
et al., 2013; Kulkarni, 2015; Mahanta et al., 2015; Parker et al., 2012; Sari et al., 2022; Sinha et al.,
2021).
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1.3) Prevalence of Anaemia

According to the National Family Health Survey 5 (NFHS-5), the prevalence of anaemia among non-
pregnant women aged 15-49 years is 57.2%. This indicates that more than half of non-pregnant women
in this age group are affected by anaemia. In comparison, the previous survey, NFHS-4, reported a
prevalence rate of 53.2% among non-pregnant women, showing a slight increase in anaemia
prevalence over time. According to NFHS-4 data, anaemia is reported to be 50.4% common among
pregnant women aged 15 to 49 (Table 1.1). However, the prevalence increased by 1.8% in the more
recent NFHS-5 survey, reaching 52.2% among pregnant women. These statistics emphasize the
ongoing problem of anaemia among pregnant women and the demand for supportive interventions and

solutions (MoHFW, 2021).

Table 1.1: Prevalence of anaemia

. NFHS-4 NFHS-5
SL. No. Indicators (2015-16) (2019-21)
1 Non-pregnant women age 15-49 years 53.2 57.2
who are anaemic (<12.0 g/dl) (%)
2 Pregnant women age 15-49 years who are 504 52.2
anaemic (<11.0 g/dl) (%)
3 All women age 15-49 years who are 53.1 57

anaemic (%)

The World Health Organization (WHO) provides guidelines for categorizing the severity of anaemia
during pregnancy based on hemoglobin (Hb) levels (WHO, 2023). Hemoglobin levels less than 11.0
g/dL are considered indicative of anaemia during pregnancy (Table 1.2). Anaemia during pregnancy

can be further classified into three severity levels (Okia et al., 2019).

Table 1.2: Anaemia category in pregnant women (WHO criteria)

S1. No. Category Hb range

1 Mild anaemia 9.0to 10.9 g/dL.
2 Moderate anaemia 7.0 to 8.9 g/dL.
3 Severe anaemia < 7.0 g/dL.

These severity levels help to assess the impact and seriousness of anaemia during pregnancy, guiding

appropriate management strategies and interventions.
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1.4) WHO Strategies for Anaemia Management

Diet diversification, food fortification, and supplementation are three key recommendations by the

World Health Organization (WHO) to combat anaemia in the Indian population (WHO, 2023).

Implementing these recommendations requires effective nutrition education targeted towards the

anaemic population.

a)

b)

Diet diversification: Promoting diet diversification involves encouraging individuals to consume
a variety of nutrient-rich foods. In the context of anaemia, it is essential to emphasize the inclusion
of iron-rich foods in the diet. This includes promoting the consumption of foods such as lean meats,
poultry, fish, legumes, nuts, seeds, fortified cereals, and leafy green vegetables, which are excellent
sources of dietary iron. Nutrition education plays a vital role in creating awareness about the
importance of a diversified diet and providing practical guidance on incorporating these foods into
daily meals.

Food fortification: Food fortification involves the addition of specific nutrients, such as iron, to
commonly consumed food products. Fortification can be implemented in staple foods like rice,
wheat flour, salt, and cooking oils. Iron-fortified foods provide an opportunity to increase iron
intake among the population, including individuals who may have limited access to a diverse range
of food sources. Nutrition education plays a crucial role in creating awareness about the benefits
of consuming fortified foods and informing individuals about the availability and utilization of
such products in their daily diet.

Supplementation: Supplementation involves the provision of iron or iron-containing supplements
to individuals at risk of or diagnosed with anaemia. Pregnant women, in particular, often require
iron supplementation to meet the increased demands during pregnancy. Supplementation programs
may also target other vulnerable groups, such as young children and women of reproductive age.
Effective nutrition education is essential to ensure proper understanding of the supplementation
guidelines, including dosage, timing, and potential side effects. It can also address common
misconceptions and encourage adherence to the supplementation regimen.(Anuradha guptha et al.,

2013)

1.5) Nutrition Education

Effective implementation of these three recommendations depends heavily on nutrition education. It

can encourage the use of fortified foods, increase awareness of the value of a balanced and varied diet,

and inform people about specific food sources that are high in iron. Nutrition education can also

address dietary preferences, cultural beliefs, and obstacles to accessing and consuming nutrient-rich
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foods. It equips people with the knowledge and practical skills they need to make wise decisions,
which leads to better dietary habits and, in turn, helps prevent and manage anaemia. By integrating
nutrition education into public health programs, healthcare systems, and community interventions, the
three recommendations of diet diversification, food fortification, and supplementation can be
effectively communicated, understood, and implemented, leading to a significant reduction in anaemia

prevalence and improved health outcomes.

1.6) Anaemia Mukth Bharath

The government of India has implemented several programs and initiatives to address the issue of
anaemia, recognizing its significant impact on public health. Among these initiatives, "Anaemia Mukth
Bharath" (AMB) stands out as a comprehensive program aimed at achieving an anaemia-free nation

and improving the overall well-being of the population.

AMB is an initiative in India spearheaded by the government which aims to combat anaemia and create
an "Anaemia-Free India." The program's main goal is to put comprehensive prevention and control
measures in place for anaemia in a variety of population groups, especially women and children.

A) Objective: The primary objective of "Anaemia Mukth Bharath" is to reduce the prevalence of
anaemia in India and improve the overall health and well-being of the population, especially
women and children. The initiative aims to create awareness, provide effective interventions, and
monitor progress in combating anaemia.

B) Target Population: The initiative specifically targets populations that are more prone to anaemia,
such as pregnant women, lactating mothers, infants, kids, and adolescents. It acknowledges the
need for various approaches and interventions that are tailored to the particular demands of each
group.

C) Key Strategies and Interventions: "Anaemia Mukth Bharath" adopts a multi-sectoral approach
involving healthcare providers, community workers, and government agencies to implement the
following strategies and interventions:

a) Iron and Folic Acid Supplementation: The program promotes the regular and timely provision

of iron and folic acid supplements to pregnant women and other vulnerable groups to meet
their increased iron requirements.

b) Antenatal Care: It stresses the value of routine antenatal examinations and encourages

expectant mothers to go to prenatal care clinics where they can get crucial health advice, iron

and folic acid supplements, and haemoglobin levels checks.
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D)

E)

d)

Dietary Diversity and Nutrition Education: The initiative focuses on promoting dietary

diversity and improving nutrition education. It encourages individuals, especially women, to
consume a balanced diet that includes iron-rich foods and educates them on meal planning,
food preparation, and the benefits of proper nutrition.

Food fortification: "Anaemia Mukth Bharath" supports and encourages the addition of vital

micronutrients, such as iron, to common foods like rice, wheat flour, salt, and cooking oils.
Foods that have been fortified offer the populace an additional source of nutrients, assisting in
the treatment of anaemia.

Behavior Change Communication: The program employs various communication channels,

including mass media campaigns, community mobilization, and interpersonal communication,
to raise awareness about anaemia, its causes, prevention, and available services. It aims to bring
about positive behavior change related to diet, health-seeking behavior, and adherence to

interventions.

Monitoring and Evaluation: The "Anaemia Mukth Bharath" initiative emphasizes the importance

of robust monitoring and evaluation systems to track progress, measure the impact of interventions,

and make informed decisions for program improvement. Regular assessment of haemoglobin

levels, health indicators, and program coverage helps identify gaps and guide targeted

interventions.

Collaboration and Partnership: The initiative acknowledges the importance of working together

and forming partnerships with other stakeholders, including NGOs, healthcare providers, and

government agencies. To ensure a coordinated and successful response to anaemia, it encourages

the active participation of numerous sectors.

The initiative "Anaemia Mukth Bharath" is crucial in addressing the high prevalence of anaemia in

India. The initiative aims to significantly lower anaemia rates, improve population health generally,

and contribute to the goal of a healthier and anaemia-free India by implementing comprehensive

strategies, increasing awareness, and offering targeted interventions(AMB, 2019).

1.7) Literature Review: Nutrition Education and Anaemia

It has been observed in earlier studies that nutrition education to anaemic patients has played

significant role in improving their knowledge, attitude and practice towards anaemia and its

management (Sunuwar et al., 2019; Upadhyay S et al., 2011). For instance, a study conducted among

363 adolescent school-going female students in Jordan found that those who received one month of

nutrition education intervention (n=194) showed significantly higher total scores in knowledge,
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attitude, and practice compared to the control group (n=169). The difference in scores between the
intervention and control groups was statistically significant (p<0.05) (Abu-Baker et al., 2021).
Similarly, a randomized control trial (RCT) conducted in the Gaza Strip, Palestine, involved 89 girls
aged 15-19 years. The intervention group attended nutrition education lectures for three months, while
the control group did not receive any specific intervention. The results of the pre-post-test assessment
showed significant improvements in knowledge scores (p < 0.001), positive attitude scores (p <0.001),
and the adoption of desired practices (p < 0.002) in the intervention group (Ghosh et al., 2022). This
indicates that the nutrition education intervention had a positive impact on their knowledge, attitude,

and practice regarding anaemia and its management (Ghosh et al., 2022; Jalambo et al., 2017).

In a study conducted in Ghana, nutrition education was implemented as an intervention targeting
pregnant women over a period of 10 weeks. The results indicated a significant improvement in the
haemoglobin levels (p = 0.002) of the women in the intervention group compared to the control group
(Sunuwar et al., 2019). This suggests that the nutrition education intervention positively influenced
their iron status. Additionally, the intervention group showed a substantial increase in maternal
nutritional knowledge scores (p < 0.001) related to anaemia and iron-rich foods. Similar to this, a study
carried out in a rural hill region of India's Uttarakhand State sought to assess the influence of various
media formats (Print media group: n=59, Multimedia group: n=53, Control group: n=111) on women's
nutritional knowledge and haemoglobin status. The results showed that both the print media group and
the multimedia group had significantly higher nutrition knowledge scores than the control group. This
indicates that the participants' nutritional knowledge was positively impacted by their exposure to

educational materials in various media formats (Upadhyay S et al., 2011).

These studies demonstrate how nutrition education interventions can raise haemoglobin levels and
increase dietary knowledge in the targeted populations. Pregnant women and women living in rural
areas can learn important information about anaemia, foods high in iron, and general nutrition by
providing education through a variety of media channels, including print and multimedia. These results
highlight the significance of utilizing a variety of accessible educational approaches to disseminate

knowledge and enable people to make knowledgeable decisions about their nutritional practices.

1.8) Purpose of the study

Building upon the existing evidence from previous studies, the purpose of the present study is to assess

the outcome of a nutrition education intervention on the knowledge, attitude, and practice (KAP) of
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pregnant women regarding iron deficiency anaemia in the Nilgiris district of Tamil Nadu, India. The
findings of previous research have demonstrated the positive effects of nutrition education
interventions on various aspects related to anaemia, such as haemoglobin levels, nutritional
knowledge, and adoption of healthy practices. However, it is important to recognize that the
effectiveness of interventions can vary across different populations and contexts. Therefore,
conducting a study in a specific region, such as the Nilgiris district in Tamil Nadu, might provide
valuable insights into the local dynamics and enable a tailored approach to addressing the issue of iron

deficiency anaemia among pregnant women.

The objective of this study was to evaluate the outcome of the nutrition education intervention on the
KAP of pregnant women by assessing the participants' knowledge on iron deficiency anaemia, its
causes, consequences, and management strategies. Additionally, it also explored their attitudes
towards anaemia, including perceptions, beliefs, and cultural factors that may influence their practices
related to iron-rich foods and supplements. With this study, a comprehensive understanding of the
impact of nutrition education on the KAP of pregnant women in the Nilgiris district was obtained. The
findings of the study might contribute to the existing body of knowledge on effective strategies to
combat iron deficiency anaemia in this specific population. Moreover, the study would inform the
development of targeted interventions and recommendations for improving the nutritional status and
overall well-being of pregnant women in the region. It is important to note that the present study was
conducted within a specific timeframe, utilizing appropriate research methodologies, data collection

instruments, and analysis techniques to ensure the reliability and validity of the findings.

Overall, this study holds significant potential to contribute to the field of nutrition and public health
by providing evidence-based insights into the effectiveness of nutrition education interventions in
improving the KAP of pregnant women regarding iron deficiency anaemia in the Nilgiris district of

Tamil Nadu.
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2) MATERIALS AND METHODS

2.1) Study area

The word "Nilgiris" is derived from the words "Neelam" (blue) and "giri" (hill or mountain). The
Silappadikaram contains the earliest record of this name. There is a theory that the Nilgiris name should
have been given by the inhabitants of the plains at the base of the hills due to the recurring violet
blooms of the "kurinji" flower. The Nilgiris, one of the oldest mountain ranges, is situated where Tamil
Nadu, Kerala, and Karnataka converge. The three hill stations in this district are Ooty, known as the
"Queen of Hill Stations," Coonoor, and Kotagiri. With a population of 7,35,394 people, 3,75,251 of
whom are women, it is a portion of the western ghats. Scheduled Castes and Scheduled Tribes
accounted for 32.08% and 4.46% of the population, respectively (The government of Tamil Nadu,
2023). Toda, Kota, Kurumbas, Irulur, Paniyan and Kattunayakan are the six primitive tribes recognized
by government and residing in Nilgiris. The six taluks that make up the Nilgiris District are
Udhagamandalam, Kundah, Coonoor, Kotagiri, Gudalur, and Pandalur. These taluks are divided into
two municipalities, Wellington Contonment and Aruvankadu Township, as well as four Panchayat
Unions: Udhagamandalam, Coonoor, Kotagiri, and Gudalur. There are 15 Revenue Firkas and 88
Revenue Villages in the District. In this district, there are three revenue divisions: Udhagai, Coonoor,
and Gudalur. In this District, there are 11 Town Panchayat and 35 Village Panchayat (The government
of Tamil Nadu, 2023). In the Nilgiris District, Kotagiri, also known as Kothagiri, is a taluk and a
panchayat town. The "Kota" tribes have traditionally lived in the Nilgiris Hills. "Mountain of the

Kotas" is the literal meaning of the name "Kota-giri."

In Nilgiris, 44.2% of women of age 15-49 years are anaemic according to NFHS 5 report and 30.5%
of pregnant women age 15-49 years are anaemic (NFHS-4)(MoHFW, 2021).

The study was conducted among pregnant women in 6
selected villages under Kattabattu PHC of Kotagiri

taluk in Nilgiris district, Tamil Nadu.

Image 2.1: The map of Nilgiris district




2.2) Study design

This is a prospective, interventional design with a single-arm pre-post assessment. It is having a mixed-
methods approach, incorporating both qualitative and quantitative research methods to
comprehensively evaluate the impact of a nutrition education intervention on the knowledge, attitude,
and practice of iron deficiency anemia (IDA) among pregnant women in the Nilgiris district, Tamil

Nadu.

2.3) Study duration

The eight-month duration of the entire study (November 2022 to June 2023) was chosen to evaluate
how the nutrition education intervention affected pregnant women's knowledge, attitudes, and

practices regarding iron deficiency anaemia.

A series of interactive sessions and counselling sessions were held throughout the two-month
nutritional educational intervention period to improve the participants' understanding of iron
deficiency anaemia and encourage healthier eating habits. The remaining five months of the study
were dedicated to the pre-intervention and post-intervention data collection phases, which included
baseline assessments, follow-up surveys, and evaluation of the sustained effects of the education

program.

Based on prior research findings, the two-month length of the nutritional educational intervention was
carefully chosen to give the participants enough time to absorb the information presented and
implement the suggested dietary changes. Throughout the two-month period, frequent monitoring and
feedback sessions were held to address any concerns or questions the pregnant women had in order to
ensure the success of the nutritional education intervention.

Figure 2.1: Study process

Preparatory Intervention Analysis and

phase phase report

| |
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2.4) Selection criteria

2.4.1) Inclusion criteria
1) Pregnant women of first and second trimester.

i) Participants who are going to stay in the same village during the intervention period.

111) Willing to provide written informed consent.

2.4.2) Exclusion criteria
Pregnant women who are in their third trimester was exempted from the study as they can’t participate

in the whole intervention period due to their nearby delivery date.

2.4.3) Withdrawal criteria
The participation in this study was purely voluntary and the participants had the right to withdraw from

this study at any time during the course of the study without giving any reasons.

2.5) Sampling method

The population of this study included pregnant women who are in either first or second trimester living
in six chosen villages near the Kattabattu Primary Health Centre (PHC), which is a part of the Nilgiris
district's Kotagiri taluk. These villages were chosen because they offered a good representation of the

local population and were convenient to collect data from.

Purposive sampling technique was used to select the pregnant women who met the inclusion criteria
and exclusion criteria. The utilization of purposive sampling and the involvement of key healthcare
professionals and local NGOs in the survey process strengthened the validity and reliability of the
study findings, as it allowed for the inclusion of pregnant women who were representative of the

selected villages and who could provide valuable insights into the research topic.

2.6) Sample size

Considering that this study was a pilot study, no formal sample size calculation was performed. 44
pregnant women who met the inclusion criteria within the study were chosen as a sample using a

purposive sampling technique.
Since the study was designed as a pilot study, the focus was primarily on assessing the feasibility,

methodology, and preliminary outcomes of the intervention. Therefore, the sample size of 44 pregnant

women was chosen as a reasonable number to provide initial insights into the impact of the nutrition
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education intervention on the knowledge, attitude, and practice of iron deficiency anemia among

pregnant women.

The purposive selection of 44 pregnant women allowed for a targeted and focused examination of the
intervention's effects within the limited scope of the pilot study. The sample size was determined based
on practical considerations such as available resources, time constraints, and the anticipated ability to

collect and analyze data effectively.

By carrying out the pilot study with this sample size, important knowledge could be gathered to guide
the design and execution of potential future larger-scale studies. Before conducting a more in-depth
study, the results and experiences from the pilot study may help to improve research techniques,

identify obstacles, and inform changes to the intervention.

2.7) Ethical consideration

The study protocol (Appendix: 6.1) was prepared and obtained approval from the Scientific Advisory
Sub Committee of TDU and Institutional Ethics Committee of TDU (Appendix: 6.2). The data
collection began after obtaining approval from the Institutional Ethics Committee of TDU (Protocol
number: TDU/IEC/13E/2023/PR50). Data were collected between April and May 2023. In the first
meeting, the purpose and procedures of the study were explained, and the pregnant women were
assured of voluntary participation, confidentiality of all provided data, and the ability to withdraw at

any time, Informed consents were obtained from the participants before data collection.

2.8) Data collection

2.8.1) Baseline survey: At the commencement of the study, a comprehensive baseline survey was
conducted to gather essential participant information and assess their knowledge, attitudes, and
practices regarding anaemia and its management. This survey aimed to establish a benchmark against
which the impact of the nutrition education intervention could be evaluated. A wide range of topics,
including sociodemographic characteristics like age, education, occupation, and income, were covered
in the baseline questionnaire with reference to Kuppuswamy’s scale (Mohd Saleem, 2019). These
elements shed light on the participants' backgrounds and allow for the investigation of potential
relationships between socio-demographic factors and knowledge, attitude and practices related to

anaemia.
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Furthermore, the baseline survey included questions related to pregnancy history, capturing important
details such as the number of previous pregnancies, birth outcomes, and any previous experiences with
anaemia during pregnancy. This information helps in understanding the participants' prior exposure to

anaemia and its management, which can influence their current knowledge and practices.

A semi-structured questionnaire was used to evaluate the participants' knowledge, attitudes, and
practices regarding anaemia and its management. This carefully crafted questionnaire addresses
important facets of anaemia, such as its causes, symptoms, effects, prevention, and treatment. Since
the questionnaire was semi-structured, it was flexible to delve deeper into participants' responses,

ensuring a thorough understanding of their knowledge, attitudes, and practices.

Epicollect5, an Android app, was used to facilitate effective data management and collection. The
user-friendly interface of this app made data entry and synchronization simple, removing the need for
manual data entry and lowering the likelihood of transcription errors. Epicollect5 was used, which
simplified data collection and improved data accuracy and integrity.

(https://five.epicollect.net/project/ida).

Image 2.2: Image of Epicollect S app

«. epicollect5 ° Hi,Sandra 3 MyProjects  ( Create Project  [&) Find Project [/} User Guide 2] Logout

Free and easy-to-use mobile data-gathering platform. Available on § @

Try our new (beta) app for i0S

LA Z) RUE

My Project

Create your project and forms Collect data online or offline View, analyse and export your data
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2.8.2) Follow up: Throughout the 6-week intervention period, regular follow-up assessments were
conducted to monitor the participants' progress and evaluate the impact of the nutrition education
intervention. These follow-up assessments aimed to capture changes in participants' haemoglobin

levels and their adoption of locally available iron-rich foods in their diets.

Monthly monitoring was performed, during which the participants' medical records, specifically their
Antenatal Care (ANC) cards, were checked to record any changes in their haemoglobin levels. The
ANC cards serve as valuable sources of information, containing vital records of prenatal check-ups,
laboratory test results, and other relevant medical data. By monitoring the participants' haemoglobin
levels over time, the effectiveness of the nutrition education intervention in addressing iron deficiency

anaemia (IDA) could be assessed.

In addition to monitoring haemoglobin levels, participants were also observed for their adaptation of
locally available iron-rich foods in their diets. The intervention likely included education on
identifying and incorporating nutritious, iron-rich foods that are easily accessible within the local
community. By encouraging participants to adopt such dietary changes, the intervention aimed to

improve their iron intake and mitigate the risk of IDA.

It's important to remember that the study's participants' health and wellbeing came first. During the
follow-up assessments, if any participant displayed symptoms or signs of severe anaemia, they were
advised to visit their obstetrician or a local hospital for a more thorough, standardized diagnosis and
treatment. This referral made sure that participants with severe anaemia received prompt, specialized

medical care that went above and beyond the intervention of the study.

By incorporating regular follow-up assessments, monitoring haemoglobin levels, tracking dietary
changes, and facilitating appropriate healthcare referrals, the study aimed to comprehensively evaluate
the impact of the nutrition education intervention on the participants' knowledge, attitudes, practices,

and ultimately, their management of iron deficiency anaemia during pregnancy.
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2.8.3) Endline survey: An endline survey of the participants was conducted after the 6-week
intervention period to evaluate the result of the nutrition education intervention on their understanding

of iron deficiency anaemia (IDA) and practices for managing it.

The endline survey aimed to evaluate the effectiveness of the nutrition education intervention by
comparing the participants' knowledge, attitudes, and practices before and after the intervention. It
provided an opportunity to measure any changes or improvements in their understanding of IDA, its

causes, symptoms, consequences, prevention, and treatment.

During the endline survey, a semi-structured questionnaire was used to collect the required data. This
questionnaire was carefully created to cover a variety of IDA-related topics, such as participant
knowledge of the condition, their attitudes towards adopting iron-rich diets, and their routines for

treating and preventing IDA.

To ensure efficient data collection and management, the Epicollect5 app was utilized for administering

the endline survey.

2.9 Nutrition education program

The intervention package (Appendix: 6.3) consisted of nutrition education and anaemia-related
knowledge. PowerPoint presentations and videos were used to present the educational material. The
nutrition education component focused on the importance of nutrition during pregnancy. Participants
received education on the significance of consuming a well-balanced diet that met their increased
nutritional needs during this critical period. Information was provided on the specific nutrients required
for a healthy pregnancy, including iron, which played a vital role in preventing anaemia. Participants
learned about the sources of locally available iron-rich foods and were encouraged to incorporate them

into their daily meals.
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Image 2.3: Providing nutrition education to the participants

2.9.1) Nutrition education: The nutrition education component covered topics related to iron
absorption. Participants learned about the factors that could enhance or inhibit iron absorption in the
body. Practical information was provided on how to maximize iron absorption, such as consuming
iron-rich foods alongside sources of vitamin C, and avoiding substances that hindered iron absorption,
such as tea or coffee. This knowledge empowered participants to optimize the nutritional value of their

meals and enhance the effectiveness of their dietary iron intake.

2.9.2) Anaemia and its consequences:
This lecture contained accurate, updated, acceptable, and simple information about the definition of

IDA, manifestations, risk factors, consequences, epidemiological description etc.

Emphasis was placed on the connection between iron and haemoglobin, highlighting how iron
deficiency could impair the production of healthy red blood cells and compromise the oxygen-carrying
capacity of the blood. Participants were provided with knowledge specific to anaemia in pregnancy,
as this was a critical period when iron requirements were significantly higher. They learned about the
potential consequences of untreated anaemia during pregnancy, including increased risks of preterm

birth, low birth weight, and maternal complications.
The delivery of the intervention took place over a period of 6 weeks, with weekly sessions conducted

in the local language, Tamil. Information, Education, and Communication materials, such as flipcharts,

brochures, and video clips, were utilized to enhance the participants' learning experience. These
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materials presented key messages, visual aids, and practical tips related to nutrition education and the

prevention and management of iron deficiency anaemia.

By providing nutrition education and anaemia-related knowledge, the intervention package equipped
pregnant women with the necessary tools and knowledge to make informed choices about their diet
and effectively manage anaemia during pregnancy. This comprehensive approach addressed both the
nutritional aspect and the specific concerns related to iron deficiency anaemia, ensuring a holistic and

empowering intervention for the participants.

2.10) Intervention plan

Week 1 31 week | Anaemia: What, causes, signs and symptoms, types
of April (Overview of IDA and its management)

Week 2 4™ week | IDA: Prevalence, IDA-prone population, iron-haemoglobin

of April connection
Week 3 1" week | Anaemia in pregnancy and standard care
of May

Week 4 2"week Iron rich plant-based food (vegetables, fruits etc.) and

of May Iron rich animal foods
Week 5 3" week | Meals that are iron rich
of May

Week 6 4™ week | Enhancers and Inhibitors for iron absorption
of May
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Image 2.4: Group photo with some of the participants

2.11) Data analysis

Data analysis was performed using Microsoft Excel. Descriptive statistics - means, standard
deviations, percentages, and frequencies were used to describe the participant’s characteristics. A

paired sample t-test was used for a pretest and posttest comparison of the study variables.
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Figure 2.2: Study profile

|| Assessed for eligibility (n=51) ||

Enrollment > Do not meeting inclusion criteria
(n=7)
Allocation
" Enrollment (n=44) ||
l || Follow-up ||
Intervention group
(n=44)
Received nutrition
education program
Lost to follow up:
Missed post-test questionnaire data
(n=3)
1 || Analysis ||

“ Analyzed (n=41)
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3) RESULTS AND DISCUSSION
3.1) Baseline Characteristics of Pregnant Women

3.1.1) Sociodemographic Characteristics

The study included a total of 41 pregnant women in the Nilgiris district, Tamil Nadu. The majority of
participants fell into the age group of 20-25 (63.4%), followed by 25-30 (24.4%), with smaller
proportions in other age categories. In terms of education, the majority had a graduate degree (53.7%),
while smaller proportions held higher secondary certificates (19.5%), high school certificates (14.6%),
or post-graduate/professional degrees (4.9%). The majority of participants were unemployed (70.7%),
with some being semi-skilled workers (14.6%) or engaged in other occupations. Regarding geography,
most participants resided in rural areas (78%), and the remaining were from semi-urban areas (22%).
The sample encompassed various castes, with 14.6% belonging to ST, 39% to SC, and 46.3% to OBC.
Among the participants, 61% came from joint families, while 39% belonged to nuclear families. A
significant proportion of the participants (87.8%) were classified as below the poverty line (Table
3.1.1) and (Table 3.1.2).

3.1.2) Obstetric history

All 41 pregnant women had a pregnancy card, indicating good access to antenatal care. In terms of
haemoglobin (Hb) levels, 17.1% had Hb levels below 11 gm/dl which indicate they are anaemic. The
majority of the women were in the second trimester (73.2%) of their pregnancy. Regarding the
obstetric history, the most common status was G1P1LOAO and G1POLOAO (21.3%), indicating the
number of gravidae, parity, living children, and abortions. There were varying proportions of women
with different obstetric histories. The majority did not have a history of premature delivery, anaemia
in previous delivery, or a previous C-section. Most women (90.2%) were taking iron folic acid tablets

during their current pregnancy (Table 3.2)
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Table 3.1.1: Participants' demographic information (n = 41)

Components n (%)
Age

18-20 1 24
20-25 26 63.4
25-30 10 24.4
30-35 3 7.3
>35 1 24
Education

Middle school certificate 7.3
High school certificate 6 14.6
Higher secondary certificate 19.5
Graduate degree 22 53.7
Post graduate or professional degree 2 4.9
Occupation

Unemployed 29 70.7
Semi-skilled worker 14.6
Skilled worker 4.9
Arithmetic skill jobs 24
Semi professional 3 7.3
Geography

Rural area 32 78.0
Semi Urban area 9 22.0
Caste

ST 6 14.6
SC 16 39.0
OBC 19 46.3
Type of family

Joint 25 61.0
Nuclear 16 39.0
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Table 3.1.2: Participants' socioeconomic information (n = 41)

Economic category n (%)
Below poverty 36 87.8
Above poverty 5 12.2
Type of house

Semi pucca 32 78.0
Pucca 9 22.0
Own house

No 9 22.0
Yes 32 78.0
Separate room for kitchen

No 3 7.3
Yes 38 92.7
Fuel use for cooking

Wood 12 29.3
LPG 29 70.7
Agricultural land

No land 39 95.1
< 2 acres /unknown acreage 2 4.9
Own any livestock

No 39 95.1
Yes 2 4.9
Source of lighting

Electricity 40 97.6
Solar 1 2.4
Source of drinking water

Public well 1 2.4
Public tap 18 43.9
Shared well 1 2.4
Shared tap 7 17.1
Own well 6 14.6
Own tap 8 19.5
Toilet facility

No facility available 1 2.4
Own pit toilet 32 78.0
Own flush toilet 8 19.5
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Table 3.2: Participants' obstetric history (n = 41)

Pregnancy history n (%)
Have pregnancy card

Yes 41 100.0
Hb in g/dl

<11 7 17.1
11to 13 24 58.5
>13 7 17.1
Not taken 3 7.3
Trimester

First trimester 11 26.8
Second trimester 30 73.2
GPLA Status

GI1POLOAO 12 29.3
GIP1LOAO 12 293
G2P1L0OAO 1 2.4
G2P1L1AO 9 22.0
G2P2L1AO 6 14.6
G4P2L2A1 1 2.4

History of premature delivery

Yes 2 4.9
No 15 36.6
NA 24 58.5
History of anaemia in previous delivery

Yes 2 4.9
No 15 36.6
NA 24 58.5
Type of previous childbirth

C- section 1 2.4
Vaginal delivery 16 39.0
NA 24 58.5
Taking Iron folic acid tablet

Yes 37 90.2
No 4 9.8
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3.1.3) Level of knowledge, attitude, and practice regarding IDA

Regarding knowledge, only 31.7% of all participants reported adequate overall knowledge about IDA.
For example, 82.9% were unaware about the causes of anaemia, only 9.8% of participants knows food
that increases iron absorption and none of them knows the food which decreases iron absorption. The
knowledge about how to diagnose anaemia and the consequences of IDA in pregnancy is 36.6% and

34.1% respectively. However, most know about easily absorbed iron rich foods (52.2%). (Table 3.3)

Regarding attitude, 41.5% of all participants reported an overall positive perception toward IDA.
70.4% like the taste of iron rich food or meal and 50% believed that IDA is a serious problem.
However, only 43.1% of participants were confident in preparing foods with iron rich ingredients.

(Table 3.4)

Regarding practice, 42.2% of all participants reported overall healthy practices related to IDA. For
example,93.2% reported consumption of at least one iron rich food daily, and 84.1% reported that they
usually consumed Vitamin-C rich fruits. Despite this, no one was consuming it correctly during the
meal. In the same manner,29.5% reported the consumption of caffeine either in the form of coffee or
tea; only 38.7% consumed this correctly two hours after the meal. Furthermore, usage of home
remedies on locally available plants to prevent and treat anaemia were 22.7% and 27.3% respectively.

(Table 3.5)
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Table 3.3: Participants' responses on knowledge part in the KAP questionnaire (n = 41)

SI. Before After
No. Item Answer (n) Yo (n) Yo
Know 12 293 37 90.2
Partiall
1 Know about anaemia know Y 14 34.1 4 9.8
Don't 15 366 0 i
know
Know 6 146 33 80.5
Partiall
2 Causes of anaemia Kknow Yo 2.4 8 19.5
Don't 34 829 0 i
know
Yes 15 36.6 41 100.0
3 How to diagnose anaemia
No 26 634 0 -
Yes 20 48.8 40 97.6
4 Iron rich food easily absorbed
No 21 51.2 1 2.4
Yes 4 9.8 26 63.4
5 Food that increases iron absorption
No 37 90.2 15 36.6
6 Food that decreases iron Y©S 0 - 32 78.0
absorption No 41 1000 9 22.0
7 Consequences of IDA for pregnant Y €S 14 4.1 41 100.0
women No 27 659 0 -
g Home remedies based on locally YeS 15 36.6 41 100.0
available plants to prevent anaemia [, 26 63.4 0 )
9 Home remedies based on locally YeS 16 390 35 85.4
available plants to treat anaemia No 25 61.0 6 14.6

* Adequate knowledge marked bold
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Table 3.4: Participants' responses on attitude part in the KAP questionnaire (n = 41)

Sl Before o After
No. Item Answer (n) 2 (n) %o
Not serious 2 4.9 0 -
1 How serious QO you think IDA Don't know 19 46.3 0 i
in pregnancy is
Serious 20 48.8 41 100.0
Confident 18 43.9 26 63.4
How confident do you feel onticen
2 about preparing meals with Don't know 17 41.5 12 29.3
. ch i dient
O TR IEredients Not confident 6 14.6 3 7.3
Dislike 6 14.6 8 19.5
How much do you like the
3 taste of iron rich food/ meal Not sure 7 17.1 4 08
Like 28 68.3 29 70.7
Follow Home ) 49 1 24
remedy
Consult
Allopathy 39 95.1 18 43.9
4 Approach ~ when  family Doctor
members show anaemia
Follow Home
remedy,
Consult 0 - 22 53.7
Allopathy
Doctor

*Positive perception marked bold
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Table 3.5: Participants' responses on practice part in the KAP questionnaire (n = 41)

SI. Before o After o
No. Item Answer (n) Yo (n) Yo
1 Intake of at least one iron
rich food daily No 3 7.3 3 7.3
Yes 38 92.7 38 92.7
2 Usual consumption of
Vitamin C rich fruits No 7 17.1 3 73
Yes 34 82.9 38 92.7
If yes, Timing of intake Before meal 2 59 2 53
During meal 0 - 6 15.8
After meal 28 82.4 24 63.2
Others 1 2.9 3 7.9
Don't know 3 8.8 3 7.9
3 Usual consumption of
Tea/Coffee No 12 29.3 13 31.7
Yes 29 70.7 28 68.3
If yes, Timing of intake 2 hours
before meal 11 37.9 12 429
During meal 2 6.9 1 3.6
Direct after
meal 1 34 1 3.6
2 hours after
meal 12 41.4 14 50.0
No timing 3 10.3 0 -
4 Use home remedles based Yes 9 22.0 13 317
on locally available plants
to prevent anaemia No 32 78.0 28 68.3
5 Use home remedles based Yes 1 26.8 14 4.1
on locally available plants
to treat anaemia No 30 73.2 27 65.9

*Healthy practices marked bold
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3.2) Outcome of nutritional education on KAP of pregnant women in IDA

The pre-study (31.7%) and post-study (91.6%) phases showed a significant increase in knowledge
scores (t = -5.61, df = 10.0, p=0.0001). The statistically significant difference in mean knowledge

scores showed that knowledge significantly increased following the intervention.

From the pre-study (40.2%) to the post-study (72.0) phase, the attitude scores moderately improved (t
= -2.5, df = 3.0, p = 0.042). Even though the p-value was significant, the results may not be
generalizable due to the small (df) for attitude.

From the pre-study (42.1) to the post-study (47.6) phase, there was a discernible change in the practise
scores (t = -3.9, df = 6.0, p = 0.004). There was a p-value significant, indicating a significant

improvement in practices following the intervention (Graph 3.1).

Graph 3.1: KAP on IDA

KAP on IDA (%)
100.0 91.6
80.0 72.0
60.0
40.2 21 47
40.0 31.7
Knowledge Attitude Practice

B Pre-study ™ Post-study

Table 3.6: Paired Sample t-Test before and after nutrition education program (n = 41)

Pre-test — post-tests t df p

Total knowledge score -5.61 10.0 0.0001
Total attitude score -2.5 3.0 0.042
Total practice score -3.9 6.0 0.004
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3.3) Discussion

This study assessed the knowledge attitude and practice of IDA among pregnant women. The results
revealed that before intervention more than half the participants didn’t have adequate knowledge
regarding anaemia. Previous studies also reported similar results (Monika S et al., 2019) (Sunuwar et
al., 2019). This study results highlighted the need to extensively educate women especially pregnant
women about IDA. This study also revealed that less than half the participants engaged in healthy

practices or had a positive attitude related to IDA.

We hypothesized that implementing a nutrition education program effectively improves knowledge,
attitude and practice regarding IDA among pregnant women. This hypothesis was supported as the
participant’s, post intervention, significantly improved in these aspects compared to pre-study. Prior
evidence demonstrated that implementing a structured and comprehensive educational program is an
effective strategy for improving knowledge, attitude and practice among women even if it is a short
duration (Abu-Baker et al., 2021; Jalambo et al., 2017; Kulkarni, 2015). For example, studies in Jordan
conducted one month of educational intervention and showed significant score improvements from
pretest to posttests (Abu-Baker et al., 2021). Additionally, studies in India used educational
interventions for 7 to more than 10 days and found a significant improvement in test results (Gopal &
Chand, 2017). Thus, these findings added to prior evidence that supports the implementation of
educational programs among pregnant women. This study offers important details about the

advantages of educational intervention as a workable remedy.

3.3.1) Limitations of this study

Despite important and significant findings, this study has some limitations. Firstly, the study was
conducted over a short period of time, which may limit the ability to capture long-term effects or
changes. Secondly, the absence of a control group makes it difficult to determine the specific impact
of the intervention, as there was no basis for comparison. Additionally, the study had a relatively small
sample size, which may restrict the generalizability of the findings to a larger population. Furthermore,
it should be noted that the participants in the study were predominantly educated (90%), which may
limit the generalizability of the results to less educated populations. Lastly, the presence of interviewer
bias cannot be ruled out, as the data collection involved direct interviews with the participants. These
limitations should be considered when interpreting the results and future studies should address these

aspects to provide a more comprehensive understanding of the topic.
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4) CONCLUSION

» Iron deficiency anaemia is a major health problem among pregnant women

» Their knowledge, attitude, and practice in this regard need to be improved, and educational
intervention is a successful way to do this.

» At baseline, the study found that participants knew little about anaemia and its causes, but
following the nutrition education intervention, knowledge and attitude scores significantly
improved.

» Even though knowledge and attitude scores significantly improved, the change in practice
scores was only moderate, indicating the need for additional interventions and support to turn
knowledge into action.

» Further research is recommended to explore long-term effects and sustainability of the
intervention, as well as the potential impact on anaemia prevalence rates in the study

population.
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6) APPENDIX

6.1) Study protocol
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Dr. Sandra Das

Designation

Intern, M.Sc. Life Sciences in Ayurveda
Biology (course at TDU) *

Complete postal address

The University of Trans-Disciplinary Health
sciences and Technology;

# 74/2, Jarakabande Kaval, Attur post, Via
Yelahanka, Bengaluru — 560064, Karnataka

Mobile number 8547129650

E mail sandra.d@tdu.edu.in

Site of study Kotagiri thaluk, Nilgiris district, Tamil Nadu

Title of project Evaluation of outcome of nutrition education
on Knowledge, Attitude and Practice of Iron
deficiency anaemia among pregnant women
in Nilgiris district Tamil Nadu

SI. no Name Signature

Principal Investigator

Dr. Sandra Das

Supervisor

Dr. Prakash BN

Type of study: local/ national/ international

local

type of trial: multi center/ single center

Single center

* This is a part of my M.Sc. dissertation project work.
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PROTOCOL NAME
Evaluation of outcome of nutrition education on Knowledge, Attitude and Practice of Iron
deficiency anaemia among pregnant women in Nilgiris district Tamil Nadu

PROTOCOL NUMBER: TDU/IEC/13E/2023/PR50
PROTOCOL VERSION DATE: Versionl dated 23-03-2023

Name and title of the investigator(s) and supervisor responsible for the study with address
and phone number(s):
1. Dr. Sandra Das — Principal investigator

Intern, M.Sc. Life Sciences in Ayurveda Biology,
TDU, # 74/2, Jarakabande Kaval, Attur post, Via Yelahanka, Bengaluru — 560064,
Karnataka

2. Dr. Prakash BN — Supervisor

Associate Professor, Centre for Community Health, Clinical Research and Education
TDU, # 74/2, Jarakabande Kaval, Attur post, Via Yelahanka, Bengaluru — 560064,

Name and address of the person authorized to sign the protocol and amendments:
Dr. Prakash B.N., The University of Trans-Disciplinary Health sciences and Technology

Roles and responsibilities of the investigators:

;l('). Name Role Responsibilities
1 Dr. Sandra Das Principal e Protocol development
investigator e Designing prerequisites of study like
questionnaires, educational materials for
awareness programs.
e Conducting nutritional awareness
program on IDA.
e Monitoring data and data analysis.
2 Dr. Prakash BN Supervisor e Protocol development, ensuring that the
study is conducted as per the design.
e Monitoring data and data analysis.
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INTRODUCTION

Iron deficiency anaemia:
Anaemia is a condition when there are not enough red blood cells or there is not enough

haemoglobin in them. The capacity of the blood to transfer oxygen to the body's tissues will be
reduced if you have too few or malformed red blood cells, not enough haemoglobin, or both.
Haemoglobin is required to carry oxygen. This leads to signs including exhaustion, weakness,
light-headedness, and shortness of breath, among others. Age, sex, elevation of habitation,
smoking habits, and pregnancy status all affect the ideal haemoglobin concentration required
to meet physiologic needs. The most common causes of anaemia include nutritional
deficiencies, particularly iron deficiency(1).

When the body lacks enough iron, which is required for the production of haemoglobin, iron
deficiency anaemia (IDA) develops. As our diet is the primary source of iron, inadequate
dietary intake of iron, issues with iron absorption, blood loss that causes iron loss, and other
medical illnesses, such as kidney failure and inflammation, etc., are the main causes of iron
deficiency anaemia. (Abu-Baker et al., 2021).

The effects of anaemia on a woman's ability to produce and have children are severe, and this
has serious consequences. Due to menstrual iron loss and the high iron requirements of a
developing foetus during pregnancy, which are roughly twice as high as those in the non-
pregnant state, women are more likely than men to have iron deficiency. Worldwide, it is
estimated that about 20 per cent of maternal deaths are caused by anaemia; in addition, anaemia
contributes partly to 50 percent of all maternal deaths(Parker et al., 2012). Several studies have
identified anaemia as a risk factor for intrauterine foetal death, premature birth, low birth
weight and other adverse neonatal outcomes(3—7).

According to National Family Health Survey 5 (NFHS-5), non- pregnant women age 15-49
years who are anaemic is 57.2% whereas it was 53.2% as reported in NFHS-4. Pregnant women
age 15-49 years who are anaemic is 52.2% (NFHS — 4) which has increased by 1.8% as
mentioned in NFHS — 5(MoHFW, 2021). Tamil Nadu 30.5% of pregnant women were anaemic
according to NFHS-4 data(9). According to WHO, Hemoglobin levels less than 11.0 g/dL are
considered anaemia during pregnancy, and it can be categorised into three severity levels: mild
anaemia (Hb levels 9 to 10.9 g/dL), moderate anaemia (Hb levels 7 to 8.9 g/dL), and severe
anaemia (Hb levels less than 7 g/dL).

Diet diversification, food fortification and supplementation are three specific recommendations
by WHO for Indian population to fight against Anaemia(Anuradha guptha et al., 2013).
Nutrition education to the anaemic population is one of the key strategies to implement these
three recommendations.

It has been observed in earlier studies that nutrition education to anaemic patients have played
significant role in improving their knowledge, attitude and practice towards anaemia and its
management. The study conducted among 363 adolescent school going female students in
Jordan showed significantly (p<0.05) higher total scores of knowledge, attitude and practice in
the intervention group (n=194) than compared to the control group (n=169), with one month
nutrition education as an intervention(Abu-Baker et al., 2021). In the same manner, a
randomized control trial (RCT) conducted in Gaza strip, Palestine, involving 89 girls aged 15—
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19 years has shown pre-post-test results indicating significant improvement in knowledge
(» <0.001) and positive attitude scores (p <0.001), and adoption of desired practice (p <0.002)
in the intervention group who attended nutrition education lectures for three months (Ghosh et
al., 2022; Jalambo et al., 2017).

A study in Ghana that adopted nutrition education as an intervention focused on pregnant
women for 10 weeks showed a significant improvement in haemoglobin level (p=0.002) in the
intervention group compared to control group. The change in the maternal nutritional
knowledge score (p<<0.001) on anaemia and iron rich foods was also high in the intervention
group(Sunuwar et al., 2019). Similarly, a study conducted for the impact of the use of single
vs. combination of media on nutritional knowledge and haemoglobin status of women in a rural
hill area in Uttarakhand State, India having print media group (n = 59), multimedia group (n =
53) and control group (n = 111) showed significant rise in the print media group and the
multimedia group in nutrition knowledge as compared to control group(Upadhyay S et al.,
2011).

Considering the findings of these studies, the present study proposes to evaluate the outcome
of a nutrition education among pregnant women on improving the KAP on iron deficiency
anaemia in Nilgiris district of Tamil Nadu.

STUDY OBJECTIVE

To evaluate the outcome of a nutrition education program on change in the KAP on IDA
of pregnant women in Nilgiris, Tamil Nadu.

METHODOLOGY

Study area

The Nilgiris, one of the oldest mountain ranges, is situated where Tamil Nadu, Kerala, and
Karnataka converge. With a population of 7,35,394 people, 3,75,251 of whom are women, it
is a portion of the western ghats. Scheduled Castes and Scheduled Tribes accounted for 32.08%
and 4.46% of the population, respectively(The government of Tamil Nadu, 2023). Toda, Kota,
Kurumbas, Irulur, Paniyan and Kattunayakan are the six primitive tribes recognized by
government and residing in Nilgiris. In Nilgiris, 44.2% of women of age 15-49 years are
anaemic according to NFHS 5 report and 30.5% of pregnant women age 15-49 years are
anaemic (NFHS-4) (MoHFW, 2021).

The study will be conducted among pregnant women in 5 selected villages under Kattabattu
PHC of Kotagiri taluk in Nilgiris district, Tamil Nadu. Detailed list of villages is given in
Annexure-1.

Study design

This is a prospective, interventional, (single arm) pre-post study. The study will include mixed
methods employing qualitative and quantitative research methods.
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Quantitative data of demography, socio economic status, education, occupation, pregnant
history and qualitative data of knowledge, attitude and practice of IDA will be documented
using a semi structured questionnaire. Questionnaire is attached as Annexure-2.

Study duration
The study will have a total duration of seven months from preparation to end of the study. The
nutrition education intervention will be for 2 months.

Selection criteria

Inclusion criteria:
e Pregnant women of first and second trimester.
e Participants who are going to stay in the same village during the intervention period.
e Willing to provide written informed consent.

Exclusion criteria:

Pregnant women who are in their third trimester will be exempted from the study as they can’t
participate in the whole intervention period due to their nearby delivery date.

Withdrawal criteria:

The participation in this study is purely voluntary and the participants have the right to
withdraw from this study at any time during the course of the study without giving any reasons.

Sampling method

The sampling unit for the study will be the pregnant women residing in the selected five villages
of Kattabattu PHC, Kotagiri taluk in Nilgiris district. Purposive sampling method will be used
to identify the pregnant women for the survey.

The survey will be conducted by the PI with the help of Village Health Nurses, ASHA workers
from the identified villages and local NGO.

Sample size
As this is a pilot study, sample size has not been calculated. 40 pregnant women will be
purposively selected for the study in the selected study area.

Data Collection
Baseline survey: At study entry, a baseline questionnaire will record participants information

(like socio demographic status); pregnancy history; knowledge, attitude and practice on
anaemia and its management. The data will be collected through a semi structured
questionnaire (Annexure-2) using an android app - Epicollect5
(https://five.epicollect.net/project/ida)

Follow up: During the intervention of 8 weeks, the participants will be monitored and record
the changes in their haemoglobin by checking their medical records (ANC card). Participants
will also be monitored for the adaptation of locally available iron rich foods in their diet. If
any participants show the signs of severe anaemia, they will refer to local health facilities or
their obstetrician for further standard diagnosis and health care.
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Endline survey: At the end of eight weeks of intervention, endline survey will be done among
the participants to know the outcome of nutrition education on the knowledge, attitude and
practice regarding Iron deficiency anaemia and its management, using a semi-structured
questionnaire through Epicollect5 app.

Intervention

The intervention package consists of nutrition education and anaemia related knowledge.
Nutrition education: This consists of topics on importance of nutrition food during pregnancy;
Information on the locally available plants/foods which are having high iron content and the
foods which increases and decreases iron absorption.

Anaemia and its consequences: Knowledge on general information on anaemia, its causes, the
signs and symptoms, prevalence of IDA, Iron-haemoglobin connection, anaemia in pregnancy
will be shared with the participants.

The participants will receive training on nutrition education and prevention and management
of Iron Deficiency Anaemia over a period of 8 weeks (weekly once) through Information,
Education and Communication materials in Tamil language using flipchart (Annexure — 4)
brochure, audio and video clippings.

Intervention (for 8 weeks)

1% week Anaemia: What, causes, signs and symptoms, types
(Overview of IDA and its management)

2" week | IDA: Prevalence, IDA-prone population, iron-haemoglobin
connection

3 week Anaemia in pregnancy and standard care

4™ week | Iron rich plant-based food (vegetables, fruits etc.)

5% week Iron rich animal foods

6" week Meals that are iron rich

7" week Enhancers for iron absorption

8t week Inhibitors for iron absorption

Statistical plan

Statistical methods: Data collected through surveys will be entered in excel worksheets and
paired “t” will be used to see the change in KAP of an individual woman. Or Chi-square tests will
be used to explore relationships between KAP levels and women’s characteristics and also among
their K — A — P levels using Epi info or SPSS software. All the statistical analysis will be
represented in mean + standard deviation or percentage. Baseline and endline data will be
compared using paired t-test or Wilcoxon signed rank t-test. 80% of compliance will be
considered for analysis.

38| Page



ETHICAL CONSIDERATION:

Prior informed consent: Prior to commencing the study, IEC (Institutional Ethics Committee)
approval will be sought for the study protocol, informed consent forms and other relevant
documents. Confidentiality of the patients will be maintained. IEC will be informed about study
updates as indicate by the committee. Prior informed consent will be obtained from the
participant before collecting the data. A format of the same is given in Annexure-3.

If any amendment is needed to update protocol during the study, IEC will be notified first.
Approval will be sought prior to implementing significant changes. IEC will be informed by
the PI upon completion of the study and the study report will be submitted to IEC in accordance
with agreed timelines.

EXPECTED OUTCOME

The expected outcome from this study are

e A baseline report on KAP on iron deficiency anaemia by pregnant women in Nilgiris
district.

e Outcome of training program on KAP on iron deficiency anaemia and its management by
the pregnant women.

The primary data from this study will help us to develop project proposals and to implement
long term health education programs and design appropriate health care intervention programs.
This also helps us to sensitize local health authorities on the local health issues, thus leading to
proper health care and health system planning.

FINANCE

As this is a part of MSc dissertation work, there is no specific funding support for the study.
However, local, incidental expenses will be covered under the Rural India Support Trust
(RIST) project.

PUBLICATION PLAN

The findings of the study will be published in M.Sc. dissertation, peer reviewed journals, or
popular articles (Tamil & English) or book chapter. Local communities will receive the
information on health care management methods in local language for Iron deficiency anaemia.
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ANNEXURE

Annexure 1: List of villages selected for the study
1. Happy valley

2. Donnington
3. Aggal

4. Naduhatty
5. Hadathurai
6. Darmono

Annexure 2: KAP questionnaire on Iron Deficiency Anaemia

Purpose of the questionnaire: To know knowledge, attitude and practice of iron deficiency
anaemia among pregnant women in Nilgiris district.
Components of the questionnaire:
» Participant information
= Pregnancy related information
» Knowledge, attitude and practice related to iron deficiency anaemia
Target group: Pregnant women in the selected villages of Nilgiris district.

A) Participant information

Date of the survey:
Participant ID:

Name of the participant:
Age:

Address:

AL S o I

Education:

7. Occupation:

8. Name of village and panchayath:
9. Mobile number:

10. Nature of geography:

a. Rural area
b. Semi urban area
c. Urban

11. Caste / tribe (specify)

a. SC d. General category
b. ST e. Others (specify)
c. OBC

If ST
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Todas = Paniya

= Kota = Kattunayakans
=  Kurumba =  Any other, specify
= Jrula

12. Type of family
a. Joint family
b. Nuclear

13. Which economic category do you belong to according to Govt. categorization?

a. Above poverty level
b. Below poverty level
c. Antyodaya Anna Yojana (Family cards)

d. Others

14. Type of house
a. Pucca
b. Semi-pucca
c. Katcha

15. Do you have any own house

a. Yes
b. No

16. Do you have a separate room for kitchen

a. Yes
b. No
17. What type of fuel does your household mainly use for cooking?
a. Wood
b. Crop residues
c. Dung cakes
d. Coal/coke/lignite
e. Charcoal
f. Kerosine
g. LPG
h. Bio gas
1. Electricity

18. How much agriculture land does this household own?

a. 5 acres or more

b. 2-4.9 acres

c. <2 acres /unknown
d. No land

18.1 Out of this land how much is irrigated
a. All
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b. Some
c. None
d. Don’t know

19. Does this household own any livestock?

a. Yes
b. No
20. What is the main source of lighting for your household
a. Electricity
b. Kerosene
c. Gas
d. Candle/oil

21. What is the main source of drinking water for members of your household?
22. What kind of toilet facility does your household have?

Own flush toilet
Shared flush toilet
Public flush toilet
Own pit toilet
Shared pit toilet
Public pit toilet
23. Does the household own any one of the following

A bed

A pressor cooker

A chair

A cot

A table

A clock

A wrist watch

A radio

A tailoring machine

A mobile phone

A fridge

ATV
. A two-wheeler

e oae o

P BT ARTITER MO QA0 o

A car

B) Information about pregnancy
1. Do you have pregnancy card?

a. Yes
b. No
1.1.  Height (in cm)
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1.2.  Weight (in kg)
1.3.  Hb (in gm/dl)
2. Trimester

a. First trimester
b. Second trimester
c. Third trimester

3. Expected date of delivery
4. GPLA status

5. History of premature delivery

a. Yes
b. No
c. NA

6. Any history of anaemia in previous pregnancy

a. Yes
b. No
c. NA

7. Type of previous childbirth

a. Vaginal delivery

b. Assisted vaginal delivery

c. C-section

d. Others?? If other, namely

8. Have you ever been taken iron + folic acid supplementation in your recent pregnancy

a. Yes
b. No
8.1.  If yes, name of the medicine and dosage

KAP regarding iron deficiency anaemia
1. Have heard about iron deficiency anaemia/Raktasogai.

a. Yes
b. No

2. Ifyes, what are the signs and symptoms of IDA

a. Weakness/fatigue

b. Pallor

c. Unusual rapid heartbeat
d. Shortness of breath
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e. Difficulty in concentration
f. Headache
g. If any other specify................

3. Do you know causes of IDA

a. Yes
b. No

4. Ifyes, what are the causes

a. Lack of dietary iron
b. Sickness/infection
c. Heavy menstrual bleeding
d. Food diversity is changed over a period of time
e. Monetary problems in buying healthy food
f. Ifany other specify.....................
5. Do you know how to diagnose anaemia
a. Yes
b. No
6. Ifyes, what are the methods of diagnosis
7. Do you know iron rich food easily absorbed
a. Yes
b. No

7.1.  Ifyes, which are they

8. Do you know food that increases iron absorption

a. Yes
b. No

9. Ifyes, which are they?
10. Do you know food that decreases iron absorption

a. Yes
b. No

11. If yes, which are they?
12. Do you know about the consequences of iron deficiency anaemia for pregnant women

a. Yes
b. No

13. How serious do you think iron deficiency anaemia is

a. Not serious
b. Serious
c. Not sure

14. How confident do you feel about preparing meals with iron rich ingredients
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a. Not confident
b. May be
c. Confident
15. How much do you like the taste of an iron rich food item or meal
a. Like
b. Dislike
c. Not sure

16. What is your approach for when any of your family members show symptoms of

anaemia?
a. Follow Home remedy
b. Consult Folk healers
c. Consult Allopathy Doctor (Government Hospital /private clinics)
d. Consult Siddha Doctor (Government Hospital / private clinics)
e. Others (please mention) ..................

17. Reason for approaching the concerned health care provider?

a. Affordable d. Thave health coverage card
b. Easy access e. Family physician
c. Itis best treatment for IDA f.  Others specify................

18. Do you take of at least one iron rich food daily

a. Yes
b. No

19. Do you usually consume Vitamin C rich fruits

a. Yes
b. No

20. Ifyes, timing of intake

a. Before meal d. Other
b. During meal e. Don’t know
c. After meal

21. Usual consumption of tea/ coffee

a. Yes
b. No

22. if yes, timing of intake

a. 2 hours before meal e. 2 hours after meal
b. Direct before meal f. No timing

c. During meal g. Don’t know

d. Direct after meal
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23.

24.

25.
26.

27.

28.
29.
30.

Do you know home remedies based on locally available plants to prevent anaemia

a. Yes
b. No

Do you use home remedies based on locally available plants to prevent anaemia

a. Yes
b. No

If yes, what do you prepare and how?
Do you know home remedies based on locally available plants to treat anaemia

a. Yes
b. No

Do you use home remedies based on locally available plants to treat anaemia

a. Yes
b. No

If yes, what do you prepare and how?
Photo of the participant
Collected by
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Annexure 3: Information for participants and prior informed consent

e Title of the study: Evaluation of outcome of nutrition education on Knowledge, Attitude and
Practice of Iron deficiency anaemia among pregnant women in Nilgiris district Tamil Nadu

e Purpose of this study: The purpose of the study is to update knowledge on iron deficiency
anaemia among pregnant women in selected villages of Nilgiris district, Tamil Nadu

e Study procedure:
1. Pregnant women from selected villages can participate in the KAP survey
2. This survey may take about 20-30 minutes

3. During the survey the participants will be asked about general information, socio economic
status, pregnancy related information and knowledge, attitude and practice regarding iron
deficiency anaemia.

o Benefit to participant: pregnant women who participate in this study will get an opportunity
to learn about the locally available fruits and vegetables that contain iron and also the
importance of taking iron rich meal during pregnancy.

e Maintenance of confidentiality of records: The participants have the right to confidentiality
regarding the privacy of their personal information. The information from this study will not
be revealed the identity of any individual or household in any publications.

¢ Freedom to withdraw from the study at any time: The participation in this study is purely
voluntary and the participants have the right to withdraw from this study at any time during the
course of the study without giving any reasons.

e Name, address and contact details of the investigators:

Name Address Phone number
Dr. Sandra Das TDU, 74/2 Post Attur via | 8547129650
Yelahanka  Jarakabande
Kaval, Bangaluru,
Karnataka 560064
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1.

LIMIG& M LIITET I8 615 8 8 IT60T & 8616V

pefledr gemevliL: sWOLBILIQey  Beu®fl  bmalLgHev  sFLiLleoofll
QuetoTHeflemL G  @UELUFFSEH Gomumh @QUsHs CoFmam&:sisTear  mle,
UG MPENM MHMID BenL(pemm UMM 2erl’ | F&558 sevalluller ellemereysserfleor
LS LILTH

QBs pweller CHMeEsWL: SWLBTH, Bu&H K LMl LsHe CHIHASHSHHLILLL
SArmm&efley sFleolll QuetrseaflenL G @ULUFFSES Geomur®h @QUsHs
GFmens GMISS Mlemal LSILLILILECSH b uleNer GBHTéHeLD.

L1Q LIL] 60 L (D6 M:

CHIBOsSO&GEHIULL  SyTnhisameard GCFibhs &Sl Quesrser CoeLi

&H6e00TEH6 &G LILN6L LIBIGHM&HEVITLD

2. @QhS &HeooTE & MHILIL] &M 20-30 BILOILBI&H6T 24,86V

3. Qyuleer GUIMEI LIIGHMLIMETT& 6L LD G\LIMTSIEUTET &&6U6086T, Felnd QLIMTIHETTSTT Blenev,
SULILUWLD QSMTLIUMET S$HEHEUVEHET MM Q@OLUFSFSS GomurTh QUsHs CoFmemd
QSTLIUITET M6, O 6DGLnenm LDMMILD e (Lpenm LM G&LsLILGILD.

UBICHEMHUMET(HHETET [HeTenln: @bHs pluleley umCHEmGLL  &FLiNewofll
QUIETIT&H 5 G @ BLNLFFSS 2 6T6T 2 6TeeH LILPMHIGET LDMHMID &TUISMS6T LMmMID
Syl HITeLSH T 6V @@L FFS S BlemmbS 2_6UTEm6U 2 L Q&5 TeT6eU & 60T
WERWS GGG LM omlw eumilliL] SenL & @ LD.

U eysefler paFIWSHetemmenwll UFTLGHH: LBICHHUTOTIHET &HIG6T
SeoflILL L &eueder seoflwflemmenill LMl FHEAWSES6Tenns G 2 [flenn 2 6oor(h).
@bS UNET S&HAIMSGET  HSEQETMH  Seofl BUT s GO LUSS 60T
L WMeTHMS 6THS G euefluihserflayid QeueflliLG &S TS

abs CHISH D uallev QwHe elvGaushanear &FsHeTn: QHs ylleie
LIBIGHMLIS WMHMIeVILD &6dTeoT THAULDITETS LDMMILD LIBIGHMLIMETIE6T 6THS &ITI6uor(LOLD
Qaflallgasmne uellear CUMEl 6hs CHISGHID @bs el @bhHIl
aevGasmE 2 flemin 2_evor().

Leveormleumengserfles QuwW T, Wwaeaufl nMmmIb QSTLTL] eSleUrBIgG6iT:

QU wseurfl Q5 TemeLCLIF
6T6uoT
LT&LIJ &FM600TL_IJIT &IT6rV TDU, 74/2 GumeruL_ | 8547129650
%SSMNT euflwima
QUIELaMMHIGT
BUSUDHESH STEU6Y,
QUMI&HeEH([H, &SHJHTLIT
560064
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INFORMED CONSENT LETTER Date:

Project title:

Evaluation of the outcome of nutrition education on Knowledge, Attitude and Practice of Iron
deficiency anaemia among pregnant women in Nilgiris district, Tamil Nadu

I, Mrs./Ms. - wife/daughter of
fully understand the objectives of the aforesaid study. I have been informed in detail about the

procedures of the study through the ‘Information Sheet’ supplied to me well before my initiation to
the study.

I am convinced that it will be useful in enhancing the knowledge and will help to improve the quality
of the life by using local herbal resources for Iron deficiency anaemia.

I am willing to participate in the survey to share my knowledge, attitude and practice on iron deficiency
anaemia.

I understand that my participation in this study is voluntary and that I have the right to refuse or
withdraw my consent at any time during its tenure by informing the investigator. I also understand that
my identity will not be revealed to third parties or to the media (electronic or otherwise). I shall not
restrict the use of any data or result obtained from this study, provided such usage is only for scientific
purpose.

The contents of this Informed Consent Letter have been explained to me to my satisfaction in the
language I am conversant with. Hence, I am signing this document of my free volition, thus consenting
to participate in the study.

Signature of the investigator: Signature of the participant:

Name of the investigator: Name and Address:
Signature of witness:

Name and Address:
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B&HeUVMIHS @LILISE &19.510 CsH:

S LGB 6T HemevLiL]:

SOILBTEH, Beu&Afl el LEH e srliientlll QuetrgseflenCGuw @IULEFFSS &GmmUT(h
QUsSs5 GFMen&SHETET M6, ASUGULLMM WMHMID BHeoLwenm LMWl 261 | FF5 S
sevallwilesr elemereayserfler DG LILT(H

IBIT60T, B(HLOS/S(HLOS). Lneneorell/ L0 &s6T
GMFaMlw LI LILNeT CHTHEBIGmET (WWennwms Liflhg G &merer
Geueuor(hLD. BITEOT LI LI6MLG QSTLMIG6ISMNE (LTGCL 6T60T&H (& QUPMIGLILL L ‘H&H6U6) SHT6T’
eLneuLd LIQ LIS edT BemL(emmaseT Lmml elifleunss eTeors &S Q& lale&LILL (HeTens.

@38 9njlemel CIMLUMSSIUT6V LILSI6TITSHTS @IHaHEGLWD WMHMID @ULUEFFESES Gemmurh
@IS CoFMend:SE 2 6Teeh NN QUETHEIG 6T LILIETLHSSI6USET eLO6UID aUTLDE &S
HI5mGE CLLMBSHS 2 56)LD 6T6oTM [HIT60T [HLOL] G CMmedT.

QBGLYEFSE GoDUTH @QUsSs CFMTms GNSS 6aal SiMle), TGO WLHMID
LWMAeWL URIHS QSTaTaISMETES &HetsasGLILN0 URCHEME HMeT SWTIMS
@\ (H& N CM6T.

@Qbs ey BHTeT URGCHMUG SHeTeTTIeUNTETESl  eTedTLamSWD, puleumerflLd
QsflallILIgGeT epeuld HET LSNGETVESHON 6HS GCHISHeVD 6Terdl  6LILIS 660
LMIGEHCAT Vg HGLUL QUMGCT  6TeTeh@ 2 flemld 2 6Tengl  6T6TLIem S U LD
U BSIQ&HTETHCMEIT.  6T60rgl  emLWmerd  epedrmmd  SILUNerB&HECHT eveus!
26T_HHIGEHHCHT (LWleTarrem evevg Coaum) QaleflliLGSSLILILTS 6T6TLemMSGU|LD [BT6oT
LB SIQ&TETRCmeT. @bhs <plieled @EmbHE GUDUIULL HJe| Ledl WIge|serler
LUwerumlenl  BreT SLGUUMSS WLILCLET, ASGSHHW Uwerum® mlellusy
CBMTEHSHM&HTES L HIGL.

@hS SHIVNIHS RUILSN HIQSHSH T 2 6TeTL_SH&HMBIG6T HT6T MHeH QMLIUNe 6rarsE
P LT 6fle@d euemdsulley alleng:as ULl (heTeTer. eTerGel, eTeorgl ell(HLILIGSH 61 CLIflev @H S
2,6600T ST 60 &R WML HSRCm6T, eTeoTGou yulaflev LMICHMSE @LILI&HC & TeTEH Cmedr.

Sy leumerflesr 6m&GWIMLILILD: LmIG&MLIMETHledr 6m&BQWIMLILILD:

N & myemevor W merifledr QLIuwl: QUWT MHMmILD Wasaiifl:

FTLEF em&QUWS S

QUWT MHMILD WaaIl:
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APPENDIX
6.2) IEC approval letter

https://drive.google.com/file/d

WnUE8n4r3rvab9c¢8pHOFSDFmiaN9IfIU/view?usp=sharing

THE UNIVERSITY OF TRANS-DISCIFLINARY
HEALTH SCIENCES & TECHNOLOGY
Famatia State Frivats Uriversty

Institutional Ethics Committee for Human Research

“Protecting Partici Guiding Researchers”

‘Communication of Decision of the Institutional Ethics Committee

Ref. No.: TDU/IEC/2023/2 Date: 20/04/2023
valid till: 19/04/2024

To,

Dr: Sandra Das

Intern, M.Sc Life Sciences (Ayurveda Biology),

TDU, Bengaluru

The study protocol submitted by you for expedited review was reviewed by subcommittee of
Institutional Ethics Committee of TDU. The details of the protocol are as follows:

Protocol No.: TDU/IEC/13E/2023/PR50: Version: V3 Dated: 23.03.2023

Protocol Title: Evaluation of outcome of nutrition education on Knowledge, Attitude and Practice

of Iron deficiency anaemia among pregnant women in Nilgiris district Tamil Nadu
Principal Investigator: Dr. Sandra Das, TDU

The following members of IEC were participated in the review process:

lglc-l. Name /Designation/Address

Dr. Olinda Timms, Chairperson

1 | Adjunct Professor, Division of Health and Humanities,
St. Johns Research Institute, Bengaluru
Dr. Nirmala Murthy, Member

2 | Health M: t C } Honorary President,

Foundation for Research in Health Systems, Bengaluru

Dr. Sanjay A Pai, Member

3 | Consultant Pathologist and Head, Pathology and Laboratory Medicine,

Manipal Hospital Yeshwanthpur, Bengaluru

IEC bers revi d the ing d it:
1 [ Study protocal Yes 5 [ Amendment NA
2 Participant’s nfo on Yes 6 | Consent form Yes
sheet
3 | Investigator's brochurs NA 7 | Investigators CV's Yes
4 1t scales Yes & | Case record form Yes
NA: Not Applicable

MNo. 7412, Jarakabande Kaval, Post Attur, Via Yelahanka, Bengaluru - 560 084
Ph: 080 28562000; Fax: 020 28567026; Website: www.tdu.eduw.in

THE UMIVERSITY OF TRANS-DISCIPLINARY
HEALTH SCIENCES & TECHNOLOGY
Kamatoka Stk Private Universty

Protocol was discussed and reviewed in detail. IEC has approved this protocol after certain
modifications were made.

The committee approves the study to be conducted in the presented form. The approval is valid
for one year. The investigator must take re-approval after one year if the study is not initiated.
The investigator is requested to submit periodic progress report on or before 30t June and
31% December of every year ill the completion of the study. IEC must be informed about any
change, medification or deviation from the protocel. Approval for amendment, changes must be
obtained prior to impl ion. The exact alteration/: dment should be specified and
indicated where the amendment occurred in the orginal project. (Page no. clause no. etc.).

Investigators should conduct the study as per the recommendation by ICMR, 2017, GCP and
other regulatory guidelines. IEC members have the right to monitor the study with prior
Intimation.

‘With Best Wishes,

Signature of the Chairperson,
Institutional Ethics Committee
Name: Dr: Olinda Timms

Date: 20th April 2023
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APPENDIX

6.3) Intervention package

During intervention, the IEC material in the local language was used.

PREGMANCY STAGES
s = s
IEC MATERIAL 3 ‘ 3
DK DETHIEHDY ANAIMLA AWORG PRIGRART WONEN [ -
FOETAL DEVELOPMENT AMNAEMIA

IDEFINITICS

Anessin is & comdition in whick the sumber of RSC or the K
i 9 J".I comcantration within them i lewes than |n:i'|rli.
- = =inn e =ara WHO ceiteria for anemis are as folows
o Hbsin adull mali <1308 o,
* Hivin adub feeabes <1201
* His i ishants and childeas <1051 4
_; * His i prinas) worsen o 15,7l h !

TYPES o SN AR
Kl M b el e Gy ik e L i W s b s B bl B .

Moo AraToe. HeTECAs AN T BRTTOAS IETAE A
T = B S 30=1 00 57V TS i 100 L T

1 | 5 gl il i i i e
5 Py
4 g Ve i
dulraniied Wai i
i el el el i
5 b
4 el i
L el W bl i
b il et
- Malabrma gt hus Snree e ey
= Pasle a wak fofawnalen

54| Page



SYMIFTOMNS

ron Doficimncy

Symploms that can be axsessed thiough one's sye.
* Pidvicis if il &

* Padenies in omgue colour in ID&

* Padiiicis of @y in 10&

* it sl i DA
* Enlormychili- spoos nalls
v Angulai deimatits

Ferw prvuiliar Sesives of peoph with 108,

8. PICA- People with FICA compubibvely eal mon food lems with no
rulritieesl valos, Examgde: rud, ant hil s, paper, paint et
2. Deslbiv b il e femind i

A TR
(a3

DA FREVALENCE
* Children 3545
* FregnantA5-600

DA PRONE POPLILATION

* Repeoductive agi Sermilis
" Fregman womes

= Eldaily

™ Low ifsar

* Undar wight

* v i vilamin © goor Sl

IR0 HAEMOGLOBIN COMSMECTION

* Levwef thiih Sarmnal mambed of BEC Ih Body s DA
= TR bedy's eon ls in BEBC

= lron b am ecential dement for blocd production
* Daily neguiressent of ires

A b rradee =1 T gy fdasy

1A I P b= 2 Do ey

A lescrrl made or females I Ty fdiey

55| Page



ANAEMIA IN PREGMNANCY

= Commosmsl medoal dsondar In pregnancy,
* | dirviloping coustiies- J-P0E of pregr
= [t ks reiponsible for slisificant high mavernal and fwtal momnality rate

wrkiwida.

il wainah i TR

Amsireda i pregnancy B Selingd & haemoglobin comoen fallon b ks
rhan 11 gssldl

CLASSIFICATION

* i 510 5gmd

* Moderate: 7.8-95m,fdl
o Sramre g

o Very s odgm,dl

IR0 REGUNREMENTS I PREGMNANCY
DiFing pregnassy appiocdmabely 1500 &g inon & nesded for;
natarnal Baermghobis [400-500mE) w
= Theit Tt anvel placerita [300-2007m)
* Replacamanl of daly ks 1R ough uriee, ibesl and

akin [I50mE)
* Reglacermenl of Blood los et Sl [ D00mE) &
= Lastation [l dary]

* Incrsiis

IRk AND FOLIC AOD REQUIRERENTS Ik FREGHANCY
pon- 30-dmi
* Folc scid- {Ldmg

* [Eherarita

It b recomimessded for pregnant women
1o el Foaleicual arersia, pusi pecal
sigals, low Birth welghl and preberm
birth of Babkes

EFFECTS OF ANAEMIA ON MOTHER

* Reduced reshtance 1o infection

v Bard i @i vy 1o withetaed penit parium Baemerrbage

= Siraln of ewves an uncomplicated laboss misy cawee cardiac lailuine

* Fratarm labour w - |

R i I
N

* Potantisl threat 1o like
i

EFFECTS TO BAEY
v i e e Baypssadin and g owth retardation
* Pre maturiby

v Lo Blith swsigha

& i T mifiths il o L Besaor
alure

v rniand ik ol pafisatal morkidity
ared manality

56 | Pa

o
gec



= Ayoidance of Femguent child births

= opplementary ion theresy

= Diat molfcatlon

= Eaily detection of Talliag Meemsogklis
lireed

IROM RICH PLAMT BASED FOODS

» Sowven planil-basnd Tosd thal afe ridh In lmon, sach i lentls,
el bk, spinach, afd rakiing, can b good solunoe of ion Tor
empntarlans and v

» Thi bisiarwailabilivy of rem froms these foods can b Pcreased by
eeenlsining e with Ssads that are high in viessin O such as dirus
Fuits, tornatoers, and bell peppers.

= lren-sich lnaly proess, Sach ad methi or fenugreeh ledsel of spisadh,
In piar it e ilp Baosl non vk

v lecerporating ros-rich foods B whole graies, ok o joses and
b i, Inle pous diel can halp pravest inos delicency

* rom-fch whale graies, sseh o brevwn fos, can Belp boos Fon hevels s
he ey

» ros-rich Fuits Bk gueda and Tigs can Bl boost Fom leeels inothe

57| Pa

o
gec
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" [reesbch hgumes, such as lesals eed peas, can hels prevest iros
delkcienoy,

* pod-iich ool vaialabies B and i hidlg
Brirsl e bewels b Lo Beondy,

® lron-rich difed Fuits, soch e rabins and dried apicons, ces help bessr
o vl I i By,

* Including inen-rich plant-Based foods In every meeal, sk i soylean
ared Lol cam help preves inoe defidency

r.

* Ind udi‘n.g'in:rn rich nuts and seeds in your diet, such as pumpkin
and susfower seeds, an help prevent inon deficiency anesila
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* Incuding irmm-rich mots, sech & alnonds and ceshews, and seeds,

such i chla ard o, In your @t can help prevent ivon efckency
EnaeTiia

IRON RICH ANIMAL FOODS

BAEAT AND EGG
= Beef
= Lamb
Ll 1”"\.El||
= Chicken

* Pork

» Db bemef

* Liver

* Eggs jany style)

SEA FOODS
* Shrimg

* Clams

* Scallops
* Oyshers

* Tuna

* Zardnes
* Hadoace
* Mackere

MEALS THAT ARE IROM RICH

v Breadchast- A bowd of idli | d rice cades) served with aside
of sambar [lentil soup] and & glass of fresh tomato julos, The idll
and samnhar provide non-heme [ron, while dee mmats joice helps
trrenhance che sbsorpdon of nen

* Lumch: A plate of steamed rice with a side of rasam [spicy lentil
soup) and a bowl of mived vegemable curry. The Fisan and mived
wegetable corry provide addidonal iron from lendls and beaty
FrEens

| il —-1
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* Dinner: A Beawd of kitchar [rice and kentl poreidge) with a side of
brinjal [eggplant] curry and a glass of bumernsili, The kitckar] and
brinjal CHEITY &t gﬂﬂd sourtes of Iron, ared the humermilk cin hﬂp
Lo inbance thie ah:nrpﬁonnrlmn

* Breakfust: A bowl of mille pormidge made with inon- rick fosmil
milllet, served with aside of saunbed amaranth leaves and a glass
of fresh cemeder coconut water The miller porridge snd amaranth
leawes provide non-heme [rom, while the fender cooon ot water
hil s 0 Enhande chie sbeonpton of on

=l

* Lumnch: & place of sueam el rice with @ cid e of svarelals [hyacint
bean] curry and a bowd of mixed vegetable str-fry. The avamelods
amed paiesd vegerabsles provide addiconal inem Prom legures and
leafy gresns

* Dimner: A bowl of horse gram soup with a side of yam curry and a
plass of bomme il Horse gram and yam are good sources of bnon,
& chee buoermillc can kelp oo enhance the absorpion of iron.

ENHANCERS FOR IROMN ABSORPTION

» Comsuming Iron-rich plant-based foacads with food s high in vitmin
. such s amla or Indlan goose berry, i enhance iron absorpton

RS

» Covoicing Toced I irom peos can add e ron o pour meals
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* Diriking enough water |5 ImporGnt oy proper iom stsorption, so
be sure i sty hpdratsd tronghout te day

* Including iron-rich foods in every meal, soch as fordfied rice, @n
help prevent imom deficlency anemia

Irom supplements can be & helphul addicon t yoar diet IFyow hve
livar I Jiswecds, Ut be sure 0o speak with & doctor belone smrdng
Gy SUpplEment

7

INHIBITORS FOR |IRON ABSORPTION

 Eating 1ron-vich foeds along with caid ich foadds, such i millk
and curd, can reduce inon ahsorpon, 50 (U8 Bestto have Dhéf a1
SepanmE meals

* Drinking téa and coffes betieen mesls can decrease inon
koo, £010'S bt e have them at sepana e dmes from
rich foods
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APPENDIX

6.4) Photographs from the field

Image 1: Assessing eligibility of a pregnant woman for the study with the help of VHNs and ASHA
workers

z O :
T Fr DHTLDLI FvHBWSB T BE»eouILD

b 3 SLL AL G
Bib3> SLILDU FBTBTT Nfaneousdssco 24 1oaoh GrsrapLb
SSBI Gl GlFafled|UIT & e e SBEDaIaFIDTS rsanb
= ig&gumr‘r ﬁan mrl[r__rﬂmamub urrr'niiasl_'lu(BLb
— 3

BTN SBUGHONT SBTHIT Lanlsa Heodid
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Image 3: Explaining about the study before signing consent form

By | s /.14.21 28
) v 2" 8822 29

B = 2.9.16,23°20
wep &°10. 51724 31
T 4 .11.18 a®
w5 .12.19126
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Image 5: Participants signing the consent form
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Image 7

Image 8
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Image 9: Group photo with participant and ASHA worker
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