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ABSTRACT

Food fortification is a crucial public health intervention aimed at addressing nutrient deficiencies and improving
overall health outcomes. There is need in diet enhancement as macronutrient and micronutrient deficiency can lead to
malnutrition in the long run. Young adults are the budding future of the community and their perception on food
fortification and its adaptation can help the policy makers to generate better ways to implement it. This review article
presents findings from a qualitative exploration of awareness regarding food fortification among students in a private
college in Bhubaneswar, Odisha through an academic program. Through focus group discussions (FGDs), we
investigated students' (medical and engineering) understanding of the advantages and disadvantages of food
fortification. Among the medical students, 50% were aware about food fortification, 40% were in favour of it and
only 10% had misconception regarding food fortification. Whereas, among the engineering students, 72.2% were
aware, 45.45% were in favour and none had any misconception or myth related to food fortification. To create
awareness and promote fortified food, engineering students suggested better ideas than medical students. This
analysis revealed insights into perceptions, knowledge gaps, and potential strategies for enhancing awareness and

promoting the adoption of fortified foods.
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INTRODUCTION

Food fortification involves the addition of essential
vitamins, minerals, or other nutrients to staple foods to
address nutrient deficiencies in populations. The most
prevalent deficiencies are those in iron, iodine, folate,
vitamin A, and zinc. These deficiencies frequently
contribute to poor growth, impaired cognitive
development, decreased intelligence, prenatal difficulties,
and an increased risk of morbidity and mortality on an
individual basis.® A dietary intervention is necessary to
enhance energy and nutrient intakes because malnutrition
is a progressive disorder that can get worse over time. As
a "food-based" strategy to improve the diet quality of the

target population, "fortification” has been employed to
raise the nutritional richness of easily ingested food items
as a preventive step. Deficits in micronutrients are
associated with a decline in human capital and economic
growth.? Labelled as "hidden hunger," micronutrient
deficiency affects one-third of consumers worldwide.3*
The consumption of folate, iron, vitamins, iodine, and
minerals has increased dramatically as a result of
fortification, which has supported micronutrient levels.
The majority of fortified food consumers are older
children and young adults. Intervention studies have
shown some promise in addressing micronutrient
deficiencies in particular, which may lower the
population's risk of anemia, other illnesses, and all-cause
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mortality.* lodine, iron, folate, and vitamin A are among
the nutrients whose availability has significantly
increased in some places as a result of food fortification
(FF), according to compelling data.® Despite its proven
effectiveness in combating malnutrition, awareness of
food fortification remains limited among various
demographic groups, including students. One of the
biggest obstacles to supplying "novel" fortified meals is
consumer acceptability. The coverage and consumption
of fortified foods are lower than expected because of
inadequate design and/or implementation. A programme
needs to meet a minimal number of requirements in order
to have an impact.® It is critical for world health to
eradicate micronutrient deficiencies.®® Ending hunger and
malnutrition by 2025 is the first millennium development
goal (MDG).® The primary obstacle to the uptake of
fortified foods is still the absence of empirical data on
consumer awareness, preference, and demand.® Although
awareness of fortified food products may not always
result in a purchase, it can influence a consumer's choice
to make a purchase. It has been shown that awareness-
raising intervention tactics can be implemented more
effectively when the level of knowledge of the customers
is known.®

Understanding students' perceptions of the advantages
and disadvantages of food fortification is essential for
informing educational campaigns and public health
initiatives aimed at promoting its uptake.

METHODS

As part of an academic program, FGDs were conducted
referring to WHO guidelines, after due permission from
institutional head and department head. Since this was an
academic activity, ethics permission was waived off.

The study employed qualitative research design through
FGDs to explore awareness regarding food fortification
among 2 distinct groups: 1% year students of engineering
school and 1% year students of medical school of a
university in Bhubaneswar, Odisha. Participants were
purposively selected based on their enrollment in either
the engineering or medical program. Each focus group
comprised of 9-10 participants to facilitate interaction and
ensure representation of diverse perspectives, irrespective
of gender. Discussion in each group took place for 30-40
minutes and were held in Hindi and English. It was
recorded audio-visually, in addition to taking notes
concurrently. Consent to participate and being recorded,
was obtained prior to the discussion.

Discussions were initiated by a semi-structured checklist
which covered topics such as knowledge of fortified
foods, perceived benefits and drawbacks of fortification,
and suggestions for increasing awareness. Facilitators
posed questions informally to the participants and
recorded their involvement and responses using
templates. It was ensured that no prompting was made.

Thematic analysis was employed to identify key themes
and patterns in the data. The transcripts and infograms of
the discussion were analysed.

Main theme

Do you know what is Food fortification? Do you think
food fortification should be carried out? Are there any
specific factors or barriers that might prevent individuals
from consuming fortified foods? If yes, specify factors or
barriers that might prevent individuals from consuming
fortified foods.

Sub-theme

How familiar are you with the concept of food
fortification? Can you provide any example of fortified
foods? What do you perceive to be the benefits of
consuming fortified foods? Are you aware of any
potential drawbacks/ concerns associated with food
fortification? If yes, what are the potential drawbacks/
concerns associated with food fortification? How do you
think food fortification can contribute to addressing
nutritional deficiencies in the population? Do you have
the perception of fortified food being expensive? Have
you ever encountered any misconceptions or myths about
food fortification? If yes, what are the misconceptions or
myths about food fortification you have encountered?
Could you suggest ways to promote awareness regarding
food fortification?

After the FGD session was over, the groups were
apprised  regarding nutritional  requirements and
deficiencies, food fortification’s concept and public
health impact, and strategies for community engagement
and advocacy and other community-based interventions.

RESULTS

Several themes emerged from the FGD, highlighting
students' perspectives on food fortification. Perceived
advantages of food fortification included improved
nutritional status, prevention of nutrient deficiencies, and
potential health benefits. However, concerns were also
raised regarding the quality and safety of fortified foods,
potential adverse effects, and ethical considerations
surrounding fortification practices.

Medical student FGD

The FGD group comprised of 10 medical students, 6/10
(60%) participated in the discussion; with equal
participation irrespective of gender, 5/10 (50%) were
aware regarding food fortification and 4/10 (40%) were in
favour of FF.

The 4/10 (40%) shared views on barriers that might
prevent individuals from consuming fortified food. 4
participants said price, illiteracy and altered taste of food
after fortification to be the barriers while 1 (10%)
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participant specified distrust of consumer on food
manufacturers, undermining confidence on fortified food
to be a barrier.

When asked to provide any examples of fortified foods,
4/10 (40%) gave the response-rice and salt, while 2/10
(20%) said Bournvita to be fortified food.

The 1/10 (10%) participant reported to have encountered
a misconceptions/myth regarding food fortification which
was “unnaturalness of fortificants like synthetic vitamins
and minerals”.

The 5/10 (50%) participants reported that through social
media, TV and health awareness camps, fortified food
can be promoted to enhance its acceptance. The infogram
(Figure 1) represents the response and interaction of the
medical students during the activity.

P3 P4

P2 P5

p1 Facilitator P6

P10 P7

P9 P8

Boys -

Girls -

Figure 1: Infogram for FGD among the medical
students.

Engineering student FGD

The FGD group comprised of 11 engineering students.
Figure 2 depicts the interaction of the students during the
FGD.

The 8/11 (72.7%) participated in the discussion; with
majority participation by the girls, 8/11 (72.7%) were
aware regarding food fortification, 5/11 (45.45%) were in
favour of FF and 5/11 (45.45%) shared views on barriers
that might prevent individuals from consuming fortified
food. They specified taste, price, and illiteracy to be the
barriers to acceptance of fortified food.

None of the participants had encountered any
misconceptions/myth regarding food fortification. When
asked to provide any examples of fortified foods, 7/11
(63.63%) reported fortified salt. The 7/11 (63.63%)

participants reported that through social media,
newspaper, TV and radio, fortified food can be promoted.
Two out of these participants (2/7; 28.57%), suggested
that having large symbols or signs indicating fortified
food on display labels over food product could be
beneficial to create awareness and promote fortified food.
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Figure 2: Infogram for FGD among the engineering
students.

DISCUSSION

Varying levels of awareness regarding fortified foods was
demonstrated by the participants in both the groups, with
some expressing familiarity with fortified products such
as iodized salt, while others exhibited limited knowledge
in the present study among medical and engineering
students.

In our study, 50% of medical students were aware
regarding food fortification, whereas 72.7% of
engineering students were aware regarding food
fortification. In a study done by Linda et al in Kenya, just
28% of the participants knew what was meant by the term
“food fortification”.!® Similar results found in another
study in Kenya, where merely 32.9% of participants
possessed knowledge regarding food fortification.® A
study done by Battalwar et al in females, found out that
43% participants were aware about the definition of food
fortification.'! In a study done by Geetha et al 44.78% of
urban respondents and 49.59% of rural respondents were
aware of biofortification.* The 40% medical students and
45.45% engineering students were found out to be
favouring food fortification in our study whereas, 56% of
participants favoured fortified food because it is healthy;
as reported by Battalwar et al in their study.*!

Both medical (40%) and engineering (45.45%) students
said price, illiteracy and altered taste of food after
fortification to be the barriers that might prevent
individuals from consuming fortified food in present
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study. The 10% among the medical students specified
distrust of consumer on food manufacturers, undermining
confidence on fortified food to be a barrier while, a study
done by Chiba et al in Japan found that the main reasons
for not having fortified food were; 32.1% thought their
regular diet would be sufficient for them, 24.1% did not
want to spend money on fortified meals, while 28.1%
thought it was pricey.'? Battalwar et al in her study on
female participants listed lack of knowledge, cost, lack of
benefit, and lack of availability in their location as the
main obstacles to consuming fortified food.!! In a study
by Gupta et al they listed a number of reasons why
fortified programmes haven't been implemented,
including a lack of information about the status of
micronutrient deficiencies, a lack of awareness of the
seriousness of these deficiencies and the financial burden
they place on the healthcare system, a lack of knowledge
about food consumption patterns, concerns from the food
industry regarding consumer acceptance, costs, and
effects on competition, and a lack of proactive political
and administrative leadership to plan, launch, oversee,
and maintain mass fortification programmes.*3

In the current study, 40% of medical students said rice
and salt; 20% said Bournvita to be examples of fortified
food. The 63.63% of engineering students reported
fortified salt as example of fortified food where the
awareness level is higher than the finding reported in the
study by Battalwar et al where 54% participants said that
breakfast cereals, biscuits, salt, milk products are fortified
with vitamins/minerals in India.™

It was found that 10% of medical students reported to
have encountered a misconceptions/myth regarding food
fortification which was “‘Unnaturalness of fortificants like
synthetic vitamins and minerals”. Whereas, none of the
participants from engineering college had encountered
any such misconceptions/myth. In study done by Geetha
et al 64% of the respondents thought that biofortification
meant physically adding micronutrients to food products
while they were being processed, and 45% thought it
meant giving nutrients through tablets, syrups, or pills.*
In economically backward nations, households have
restricted access to fortified food items, and many are not
inclined to buy these enriched food items which might be
attributed to their awareness level as well.® White et al
added that, the access to health promotion, education, and
grocery stores is restricted for many consumers,
particularly the poor. Cost, accessibility, and availability
of fortified food products remain persistent challenges.

Consumers face a variety of obstacles when it comes to
selecting fortified foods, including high costs compared
to income, skepticism regarding label claims, naturalness,
and insufficient health-related information.® When asked
about suggestions to promote awareness regarding food
fortification, 50% of medical students reported that it can
be done through social media, TV and health awareness
camps, whereas 63.63% participants from engineering
reported that it can be done through social media,

newspaper, TV and radio. 2 out of these engineering
students (28.57%), suggested that having large symbols
or signs indicating fortified food on display labels over
food product could be beneficial to create awareness and
promote fortified food. In a study by Serubugo et al they
proposed that children need all the necessary nutrients in
suitable amounts because they are a group that is still
developing their body structure.® The marketing message
ought to focus on making mothers aware of the
advantages that fortified food products offer for their
kids. In order to urge all women of childbearing age to eat
fortified food products for the health of their newborns,
health practitioners and marketers should specifically
target the pregnant mother group of customers through
clinics and television advertising. This is because mothers
compete with their babies for nutrients.®

In study by Geetha et al when enquired about the need for
product promotion and advertising, Ads and promotions
for biofortified products to be made, 86% respondents in
urban areas and 90% respondents in rural areas were in
favour of it.** Previous study has shown that the nutrition
content of advertisements can promote the use of fortified
foods among consumers.'” Especially in cities, grocery
stores are brimming with goods with health-promoting
labels like "high in omega-3, low in sodium, and reduced
fat".1® Client is encouraged to purchase 32 health-fortified
items by these promotional phrases. The marketing
messaging prompts a purchasing action by informing and
convincing customers of advantages of reinforced
goods.'® Vicentini, Liberatore and Mastrocola through
their study, emphasized on production of new goods with
images and directions about food fortified with health
benefits gaining market share.?®2° Might be attributed to
fact that visual awareness create better impact and tends
to last longer. It has also been observed that graphic
designs significantly influence consumers' decisions to
purchase healthful foods.?® Extra health information
boosts customer assurance.?® The demand for enriched
dairy products has expanded as a result of nutritionists'
and doctors' advice, and marketers and doctors work
together to provide reliable information.?

Findings underscore importance of targeted educational
interventions to enhance awareness of food fortification
among students. Strategies such as incorporating nutrition
education into curricula, leveraging digital media
platforms for information dissemination, and engaging
students in interactive learning experiences can help
address knowledge gaps and promote informed decision-
making regarding fortified foods. Moreover, efforts to
address concerns related to the safety and efficacy of
fortification processes are warranted to foster trust and
acceptance among consumers.

CONCLUSION
Promoting awareness among college students regarding

food fortification is essential for improving nutritional
outcomes and fostering healthy dietary habits.
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This qualitative exploration provides valuable insights
into students' awareness of food fortification and
highlights the need for targeted educational initiatives to
promote its benefits and address concerns. By enhancing
awareness and understanding of food fortification among
students, we can contribute to improved nutrition
outcomes and better health for all.

Incorporate into curriculum about food fortification into
relevant courses across disciplines such as nutrition,
public health, and food science.

Implement interactive learning activities such as quizzes
and competitions to reinforce knowledge and engage
students, also organize workshops, seminars and guest
lectures focused on food fortification. Encourage student-
led research projects and initiatives on food fortification,
allowing students to explore relevant topics, conduct
surveys, and contribute to this area.
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