
Malnutrition is often imagined as a symptom of poverty — the child with a distended
stomach or the adult with sunken cheeks. But beneath the surface, malnutrition is also
a molecular crisis. It is the absence of essential vitamins, minerals, and nutrients that
are required for the body’s most basic functions. It is not just about feeling hungry; it
is about cells breaking down, systemic failures, and the body quietly deteriorating from
the inside out. And while science holds many solutions, politics, inequality, and
economics determine who benefits — and who does not.

What Malnutrition Looks Like on a Cellular Level

Malnutrition can come in many forms: undernutrition, micronutrient deficiency, or
even overnutrition. Each form disrupts the normal function of cells in specific and
devastating ways:

Kwashiorkor, or protein malnutrition, leads to muscle weakness, impaired immune
function, stunted growth, muscle fibre shrinkage, disrupted mitochondrial function,
and impaired enzyme and hormone synthesis.

Anaemia, or iron deficiency, leads to hypoxia (oxygen starvation of tissues) as iron
is needed to create haemoglobin, a component found in red blood cells. This vital
component binds to oxygen and carries it to cells throughout the body. Its absence,
in extreme cases, can be fatal, as the body is not receiving enough oxygen. At a
cellular level, all processes slow down significantly due to low ATP production in
the mitochondria.

Vitamin D deficiency leads to the development of rickets in children and
osteomalacia in adults. Vitamin D is essential for calcium absorption and, in turn,
bone health. Without it, bones weaken and, in some cases, become deformed.

Iodine deficiency, especially during pregnancy, can cause irreversible intellectual
damage to infants.
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Who Is the Most Affected?

Malnutrition is not confined to poor or less developed countries; it is also found in
wealthier nations. In these places, people often suffer from hidden hunger — consuming
enough calories, but not enough nutrients, largely due to diets high in ultra-processed
food. Currently, 828 million people globally face hunger, and this number continues to
rise.

However, recent innovations provide hope. Micronutrient powders called “sprinkles” can
be added to meals to combat vitamin and mineral deficiencies. In rural Africa, edible
vaccines and probiotic yoghurt fortified with vitamin A or iron are being used. One of the
most promising breakthroughs is the use of CRISPR gene-editing technology to enhance
the nutritional value of staple crops. Unlike traditional genetic modification, CRISPR
allows scientists to make precise edits to plant DNA, boosting vitamin and mineral
content without adding foreign substances. For example, researchers have developed
CRISPR-edited rice with increased iron content and tomatoes enriched with vitamin D.

These innovations show that the fight against malnutrition is shifting from emergency
food aid to science-backed solutions addressing hunger in both wealthy and impoverished
regions. The goal is clear: to ensure that every person, regardless of where they live, has
access to the nutrients their body and brain need to survive.
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