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Again, after that, knowledge was reassessed after
intervention using the same questionnaire (as the post test).
Data was analyzed statistically using frequencies and
percentages and by calculating mean scores, standard
deviations, and confidence limits. It was revealed from the
study that there were different levels of awareness in the
selected participants. But on the post-test it was found that
there was an improvement in the knowledge about causes,
symptoms, food sources, prevention, and treatment of these
deficiency disorders. Thus, nutrition education intervention
using poster was found effective in enhancing awareness
about various deficiency disorders related to nutrients.
Hence, it is suggested that nutrition education should be
provided to the community members as this can enhance
awareness regarding nutritional deficiency disorders and
may eventually improve food habits and practices, detection
of these disorders and health of the communities.

INTRODUCTION

Malnutrition can have long-term impacts on a
person's health, growth, cognition, immunity,
productivity, and wellbeing, particularly in the
context of the developing world where knowledge
about diet is low, poverty levels are high, there is
a lack of adequate food supplies, and health care
facilities are limited [1,2].

Iron deficiency is one of the most common
micronutrient deficiencies around the world and
one of the most common and serious nutritional
deficiency disorders in women and children.Iron
deficiency is also one of the most common
micronutrient deficiencies in the world and a
contributor to anemia [3].Women of reproductive
age suffer from the most common form of iron
deficiency, due to menstrual iron losses and iron
requirements during pregnancy and lactation, and
iron is essential for the synthesis of hemoglobin,
and plays critical role in the body for transport of
oxygen, cellular energy production, immune
function and cognitive function[4]. This is
responsible for weakness, fatigue, lowered work
capacity, lowered immunity and bad pregnancy
outcomes[5].
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Vitamin D deficiency also has been identified as a
major nutritional issue in various ages of the
population. Vitamin D is a fat-soluble vitamin that
has a vital role in calcium and phosphorus
metabolism, bone mineralization, immune
regulation and muscle function. Deficiency causes
rickets in children, osteomalacia in adults, muscle
weakness, a higher incidence of fractures, and
impaired skeletal development[6]. Many parts of
India get lots of sunshine, and vitamin D
deficiency is highly prevalent despite these
conditions due to lack of awareness about vitamin
D preventive measures, poor dietary intake,
lifestyle factors and lack of sunlight exposure.[7]

Prevalence of nutritional deficiencies is still on the
higher end, especially in women and children in
India. The National survey has also reported a high
prevalence of anemia in women of reproductive
age group, and a high rate of Vitamin D deficiency
has also been found.[8] These deficiencies
contribute to increased medical costs, diminished
productivity, stunted child growth, and negative
socioeconomic impacts. Hence, there is a need for
effective preventive measures to reduce the
prevalence and burden of these disorders.[9]

An important determinant for the prevention and
control of nutritional deficiency is diet. Iron
deficiency can be prevented by eating foods that
are rich in iron such as, green leafy vegetables,
pulses, beans, dry fruits, seeds, cereals fortified
with iron and meat, and fish. [10] Vitamin D
deficiency can be prevented through sunlight
exposure and consumption of vitamin-D-rich food
sources such as fatty fish, eggs, fortified milk, and
vitamin-D supplements. [11] The effectiveness of
such prevention measures is limited by people's
lack of awareness of these methods.

Programs on health and nutrition education are
effective methods for increasing people's
knowledge of nutrition needs and behavior.
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Posters, group talks and counseling, and
demonstrations and workshops improve people's
awareness, encourage healthy behaviors and
preventive habits. Women, especially mothers are
the decision makers regarding nutrition for their
family and child [12,13]. Therefore, educating
women about the consequences of nutrition
deficiency disorders would encourage positive
nutrition practice among the mother and the child
[14], and would lead to better nutritional status of
the community. These education programs will
only be effective if these strategies work in
conjunction with other sustainable programs such
as food diversification, promotion of diverse diet
practices, etc. [15,16]. Food fortification and
biofortification are also programs that need to be
implemented  to

consumption in a
complement other interventions that target specific
groups or households in a population [17]. Besides
programs that impact the individual household and
community, for example health,
education programs, fortification and bio-
fortification programs, strategies that address the
underlying causes of micronutrient malnutrition
should be implemented and scale up. Specific
poverty-reduction initiatives will help the poorest
groups, including women and children, have
access to a varied and balanced diet [18,19]. The
government should also establish strong public-

increase micronutrients

community and would

nutrition

private partnerships to make fortified foods
available to the people who are at risk of having
malnutrition [20]. All these interventions will be
effective only if they are well monitored and
evaluated to see whether they have achieved their
goal of providing adequate nutritional intake in the
population, for example, food bio-fortification or
food enrichment programs should ensure that the
nutrient content of the fortified or enriched foods
meet the daily nutrient requirements of the people
[21,22]. Furthermore, mandatory, coordinated,
equitable, and sustainable fortification and bio-
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fortification policies should be strengthened and
incorporated within broader public social welfare
programs [23]. To make these policies effective,
technical limitations of these programs need to be
addressed and there needs to be standardized
guidelines to monitor fortification programs in
developing countries [24]. In addition to policy
frameworks and guidelines that strengthen food
fortification and bio-fortification programs, a
multi-sectorial approach that integrates agriculture
with nutritional objectives needs to be developed
such as promoting diversified agricultural
practices that include different food crops and
livestock to improve micronutrient content in the
diets [25].

This study was conducted to determine the
knowledge level on iron deficiency anemia and
vitamin D deficiency diseases among the married
women (18-35 yrs) of Jaipur district of Rajasthan.
It was also attempted to evaluate the role of poster
based presentation & interactive discussion
method of Nutrition Education in increasing the
awareness on importance of dietary modification
to prevent these diseases. With these efforts in
mind the study was designed to increase the
knowledge & awareness for the prevention &
control of the deficiency diseases in the society.

Aim of the Study

The study aims to evaluate the knowledge
regarding the role of diet in preventing iron
deficiency anaemia (IDA) and Vitamin D
deficiency disorders and to sensitise married
women by implementing nutrition education
intervention programme.

Objectives of the Study

1. To measure how aware married women
currently are about iron and vitamin D
deficiency conditions.
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2. To screen out women and children likely to be
at risk for iron and vitamin D deficiency
disorders.

3. To test participant awareness about the
etiology, manifestations, preventive strategies
and therapy of iron deficiency anemia and
vitamin D deficiency disorders.

4. To provide participants with information on
cost-effective dietary sources for iron and
vitamin D.

5. To create awareness on health outcome of
malnutrition related disorders.

6. To assess the effectiveness of nutrition
education through pre-test and post-test
evaluation.

7. To promote healthy nutritional behaviour
towards prevention of iron and vitamin D
deficiency disorder.

MATERIALS AND METHODS
Study Design

This pre-post intervention study was conducted in
community environment to know the knowledge
about the role of food in the prevention of iron and
vitamin D deficiency disorder among married
women and the effectivity of nutrition educational
intervention.

Study Area

The study area chosen for the research is a specific
community area located within Jaipur district,
Rajasthan. The participants selected were married
women residing in this community area.

Study Population

Participants of this research were married women
aged 18 to 35 years. Women who agreed to take
part and were present during the period of the
research were included in the study.
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Sample Size and Sampling Technique

30 married women were randomly selected and
informed about the aim of the study before
obtaining informed consent for enrolment.

Inclusion Criteria

e Married between the ages of 18 and 35 years.
e Agreeable to participate in the study.
e Present during the data collection.

Exclusion Criteria

e Women younger than 18 years of age and older
than 35 years of age.

e Women who did not consent to participate in
the study.

e who were not present during data collection.

Study Tool

In order to evaluate awareness on iron deficiency
anemia and vitamin D deficiency disorder, data
structured

was collected with a pretested

questionnaire consisting of three parts:
Section I: Demographic Information

The present section presented information on age,
education, family type, and
socioeconomic status of the participants.

employment,

Section II: Assessment Questionnaire

A structured questionnaire assessed participants
awareness of:

e iron deficiency anaemia;

e vitamin D deficiency disorders;

e cause and risk factors;

e signs and symptoms;

e sources of dietary iron and vitamin D;
e prevention; and
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e treatment and management
Section II1: Educational Assessment

Pre- and post-test questionnaires were used to
measure shifts in awareness before and after the
intervention.

Educational Intervention

After the baseline data collection was over,
nutrition education was provided via posters and
group discussions. The participants were educated
on:

Iron Deficiency Anemia

e Definition and Causes

e Risk Factors

e Signs and Symptoms

e Complications

e Iron Rich Foods

e Prevention and Treatment

Vitamin D Deficiency Disorders

e Definition and causes

e Risk factors

e Signs and symptoms

e Rickets and osteomalacia

e Sources of vitamin D

e Importance of sunlight exposure
e Prevention and treatment

Participants were encouraged to ask questions and
contribute to the conversation to facilitate a better
understanding of nutritional deficiency disorders.

Data Collection Procedure
The study was conducted in four phases:

Phase I: Baseline Survey

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

We asked all the study participants a series of
questions about their demographic characteristics
and awareness levels.

Phase I1: Pre-Test Assessment

A structured questionnaire was used to evaluate
the pre-intervention knowledge
deficiency anemia and vitamin D deficiency
disorders.

about iron

Phase II1: Nutrition Education Intervention

To address nutrition education needs, poster
presentations displayed and group
discussions were held on the dietary approaches to
the prevention of iron and vitamin D deficiency

WwEre

disorders.
Phase IV: Post-Test Assessment

A follow-up survey was also conducted after the
intervention to evaluate any changes in the
awareness and knowledge of the participants.

Statistical Analysis

Data were collected and organized in Microsoft
Excel. Descriptive statistics were employed to
summarize data, and measures of central tendency
(mean) and dispersion (standard deviation,
standard error, 95% confidence intervals), as well
as frequencies and percentages were calculated to
describe the study results. Changes in the mean
pre-test awareness scores were compared to those
for the post-test scores to evaluate the impact of
the education intervention.

Research Hypothesis

Null Hypothesis (Ho): A nutrition education
intervention did not significantly increase
awareness of the role of diet in preventing iron and
vitamin D deficiency disorders in married women.
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Alternative Hypothesis (Hi): Intervention on
nutrition education improved awareness on the
role of diet in prevention of iron and vitamin D
deficient disorders among married women.

RESULTS

This study was conducted to assess the awareness
among the married women about the role of diet in
the prevention of iron and vitamin D deficiency
disorders. A total of 30 married women in the age
range of 18 to 35 years participated in the study. A
pre-test was conducted using a structured
questionnaire to evaluate the level of awareness

about diet and iron and vitamin D deficiency
disorders at the beginning of the study. After that,
a post-test was conducted to evaluate the
effectiveness of intervention (post-test knowledge
score) through presentation and discussion on
nutrition posters.

Demographic Characteristics of Participants

The study sample comprised 30 women from the
18 to 35 age group randomly selected from the
community in Jaipur, Rajasthan, India who were
married.

Table 1. Demographic Characteristics of Participants (n = 30)

Parameter Value
Total Participants 30
Gender Female
Marital Status Married
Age Group 18-35 Years
Study Area Jaipur, Rajasthan

Assessment of Women and Children at Risk of
Iron and Vitamin D Deficiency Disorders

We gave out a questionnaire to the women and
children who were likely at risk of nutritional
deficiency disorders. The questionnaire asked
about anaemia, underweight, childhood nutritional
disorders, feeding practices, episodes of recurrent
illness and nutritional morbidity. We observed that
several people had some risk factors for nutritional

disorders and there was a need for sensitisation on
preventive nutritional practices and prompt
handling of deficiency disorders.

Furthermore, a hypothesis test indicated that the
mean age of those considered to be at risk for
developing anemia is 26.18 + 5.96 years old, and
the 95% CI for that age is between 24.69 years and
27.67 years.

Table 2. Statistical Analysis of Women at Risk of Anemia

Parameter Value
Sample Size 16
Mean Age (Years) 26.18
Standard Deviation 5.96
Standard Error 1.49
95% Confidence Interval 24.69-27.67
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Pre-Test Awareness Assessment

Prior to the educational intervention, a pre-test
questionnaire was conducted to ascertain the
awareness of the subjects about iron deficiency
anemia and vitamin D deficiency disorders
including their aetiology,
prevention and cure.

signs,  sources,

The pre-test mean awareness score was recorded
at 11.06 + 5.45 out of 20. The 95% confidence
interval for the mean score ranged from 9.11 to
13.01. The study revealed that some women were
ignorant on the dietary intake of Iron and Vitamin
D, and on the preventive and management
strategies of deficiency diseases.

Table 3. Pre-Test Awareness Scores

Parameter

Value

Sample Size

30

Mean Score

11.06

Standard Deviation

5.45

Standard Error

0.995

95% Confidence
Interval

9.11-13.01

Maximum Score

20

Minimum Score

0

The pre-test scores were also tested for hypothesis
testing and resulted in the t statistic of 1.0650 and
the p value of 0.29566. Because the p value was
greater than the significance level 0.05, the null
hypothesis for the pre-test scores was not rejected.

Nutrition Education Intervention

After the pre-test, participants took part in a
nutrition education session through posters and
discussion regarding the etiology, signs and
symptoms, adverse effects, prevention and dietary
management of iron deficiency anemia and
vitamin D deficiency disorders and were informed
about economic sources of iron and vitamin D as

well as importance of a balanced diet and
preventive measures.

Post-Test Awareness Assessment

The knowledge gained from the educational
intervention was evaluated via the use of post-test
which was administered using the same tool.

The average post-test level of awareness rose to
16.46 = 3.74 on a maximum score of 20, with a
95% CI from 15.12 to 17.80 (indicating a
significant increase). Participants had improved
knowledge on the symptoms, food sources,
prevention and treatment for iron deficiency
anemia and vitamin D-deficiency disorders.

Table 4. Post-Test Awareness Scores

Parameter

Value

Sample Size

30

Mean Score

16.46

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES
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Standard Deviation 3.74
Standard Error 0.68
95% Confidence 15.12-17.80
Interval

Post-test scores also had their means tested by
hypothesis testing and showed that the mean was
within the targeted mean of 15 to 17. Results of
confidence interval analysis showed an increase in

Table 5. Comparison of Awareness Scores B

the level of participants' knowledge after the
educational intervention.

Comparison of Pre-Test and Post-Test Scores

efore and After Educational Intervention

Parameter Pre- Post-Test
Test
Mean Score 11.06 16.46
Standard Deviation 5.45 3.74
Mean Improvement 0 5.40
95% Confidence 9.11- 15.12-17.80
Interval 13.01

The scores before the intervention were compared
with the scores after the intervention, and an
improvement of the average scores after the
intervention was revealed. There was a difference
of 5.40 points (the average score before the
intervention was 11.06 and after the intervention
was 16.46). These results suggest that the poster
nutrition education program had a positive effect
on increasing the knowledge of the participants on
iron deficiency anemia, vitamin D deficiency
disorders and how to prevent through diet.

Overall Findings

The study and the educational program were
carried out as planned. The participants gained a
greater understanding of malnutrition disorders
after the poster displays and discussions. It appears
that educational programs on nutrition at the
community level can be successfully employed to
improve knowledge of iron-deficiency anemia and
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vitamin D-deficiency disorders and to encourage
better dietary habits among women.

DISCUSSION

Objective: To assess awareness on the role of diet
in prevention of iron and vitamin D deficiency
disorders among married women of 18 to 35 years
of age in Jaipur, Rajasthan, and to evaluate the
impact of nutrition education. Nutritional
deficiency disorders have been a major public
health problem in developing countries especially
among women of reproductive age group and
children. Iron deficiency anemia and vitamin D
deficiency are the major public health concern as
micronutrient deficiency which results in adverse
effects to health, productivity, immunity and
quality of life.

Pre-test mean level of knowledge was moderate
about iron deficiency anemia and vitamin D
deficiency. The 95% Confidence Interval (CI) of
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pre-test knowledge was 9.11 to 13.01. The score
was 11.06 £ 5.45. This result revealed that many
subjects were not fully aware about the etiology,
symptoms, food and
treatment related to both of deficiency diseases,

sources, prevention,
which implied that most women were less aware
about nutritional deficiency problems.

Also, the assessment questionnaire identified
women and children who may be at risk of
nutritional deficiency diseases. The data indicated
the mean age of females at risk of anemia was
26.18 + 5.96 years with a confidence interval of
24.69 and 27.67 years. Thus, women who were in
their reproductive years might be at higher risk of
developing iron deficiency anemia because of
menstrual blood loss, pregnancy, lactation, poor
eating patterns and increased metabolic needs.

After the nutrition education intervention, a
significant increase in the level of awareness was
found among the participants with a mean score of
16.46 += 3.74 (CI 15.12 to 17.80). The score
difference between pre and post test was 5.40
which is the difference seen in the level of
awareness of the participant regarding IDA,
Vitamin D deficiency, food sources, prevention
and treatment of disease. This could be because
poster presentation and interactive discussion is an
effective teaching technique and also as visual
information as a teaching tool to facilitate
understanding and to explain health problems that
sometimes are difficult to understand and explain
by the participants within the community
especially in a complex manner. This is also made
possible by the interactive discussion as it helps
clarify issues for them to be explained by the
facilitator, thereby enhancing the practical
knowledge and understanding of the community
about healthy eating patterns. The findings are
consistent with other research that community
nutrition education interventions can increase
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awareness and promote positive health-related
behaviors.

Women are still significantly affected by iron
deficiency anemia, a widespread condition in India
despite the availability of treatments to prevent
and address it. Lack of knowledge about iron-rich
foods, poor dietary intake, inadequate absorption,
and late detection are some of the factors
contributing to this disease. A similar scenario
exists for vitamin D. Despite abundant sunlight
availability, this population has a huge population
affected by vitamin D deficiency. Lack of sun
exposure, limited outdoor activity, and low dietary
intake of foods high in vitamin D are some of the
major factors that lead to this disease. Thus,
interventions that improve awareness of nutrient-
dense foods, and lifestyle are necessary to control
the prevalence of these conditions.

This result revealed that women play a vital role in
promoting nutrition and health status of the
household. Increased understanding of women can
affect food consumption, nutrition, and health
status of women and children. Understanding
about iron rich food, vitamin D rich food, adequate
food, supplementation and sunbathing could
prevent the nutritional deficiency and increase
nutrition and health status.

Community-oriented programs using relatively
easy-to-use means such as posters and group
discussions were found to be effective. These can
be embedded within public health and maternal-
child health and community nutrition promotion
programmes, to raise awareness on the issue of
nutritional deficiency disorders.

However, there are not many limitations to the
research. The findings are limited by the small
number of subjects and the fact that the subjects
were collected from a particular locality, so these
findings might not be generalisable. It was also
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unable to assess long term knowledge and
behaviour change, and only assessed short term
knowledge improvement. More studies with large
population and longer duration of follow up need
to be conducted to determine whether the
knowledge on nutrition obtained from nutrition
education translates into nutritional practices and
health benefits. Finally, the results of this study
showed that nutrition education interventions have
a positive impact on the
awareness of iron and vitamin D deficiency
disorders. This increased awareness can enable
women and children to make better informed and

improvement of

healthy dietary decisions, encourage early
identification and management of these deficiency
diseases, and prevent nutrition problems.

CONCLUSION

A study was planned to assess the awareness on
the role of diet in preventing the iron and vitamin
D deficiency disorders among the married women
of 18 to 35 years of age in the city of Jaipur,
Rajasthan of India. The data obtained in the
present study revealed that the women have some
knowledge on the various nutritional deficiency
disorders but the awareness was less about their
signs and symptoms, food sources,
prevention and treatment of iron deficiency
anemia and vitamin D deficiency disorders.

causes,

Our pre-assessment showed a mean score of
11.06+5.45(95%CI=9.11-13.01). Post
intervention with a poster presentation and a
discussion group, the post score improved to
16.46+3.74(95%CI=15.12-17.80). Therefore, the
intervention showed improvement in the
awareness score by 5.40 which is effective in
enhancing the knowledge of nutritional deficiency
disorders and diet functions in these disorders.
Nutrition education was recommended as simple
and inexpensive intervention in the present study,
because the awareness of iron rich food, Vitamin
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D rich food, balanced nutrition, nutritional
supplement and lifestyle modification can
contribute in improving the nutritional deficiency
disorders in a timely manner. To further improve
the nutrition literacy of women, health education
and nutrition counseling can be promoted and
integrated into the public health programmes and
the women can be reached through community-
based campaigns of awareness. Such intervention
will be likely to reduce the prevalence of iron
deficiency anaemia and vitamin D deficiency
disorders in the community, as well as improve the
nutritional status of mothers and children and
consequently that of the community in general.
This study, therefore, recommends a nutrition
education approach as a successful intervention
strategy that has the potential to create awareness
and understanding of iron and vitamin D
deficiency disorders among women and encourage
initiation of lifestyle changes to prevent these
conditions.
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