Modern Malnutrition: The Hidden Cost of Sunlight
Deficiency

Once upon a time, sailors lost their teeth, bled from their gums, and died miserable deaths — not
from infection or warfare, but from a lack of something shockingly simple: vitamin C. The condition
was called scurvy, and once we understood its cause, it all but vanished from modern life.

But now, in the 21st century, another preventable deficiency is quietly taking hold — and this time,
it’s not due to a lack of citrus. It’s sunlight we’re missing, and the consequences may be just as
profound.

From fatigue and poor immune function to depression, chronic inflammation, and impaired
metabolic health, insufficient sunlight is emerging as a silent epidemic — a modern form of
malnutrition hiding in plain sight.

The Sun and the Cell: Why Light Matters More Than We Think

Most people associate sunlight with vitamin D. And yes, UVB radiation triggers vitamin D synthesis in
the skin, which is critical for calcium absorption, bone integrity, and immune health (Wacker &
Holick, 2013). But the role of sunlight in health goes far beyond vitamin D.

Sunlight — particularly its red and near-infrared wavelengths (600—1000 nm) — penetrates deeply
into the skin and underlying tissues, where it stimulates mitochondrial function. Mitochondria, the
cellular powerhouses responsible for producing over 90% of the body’s energy as ATP (adenosine
triphosphate), contain a light-sensitive enzyme called cytochrome c oxidase (CCO). This enzyme
absorbs red and near-infrared light, enhancing ATP production, reducing oxidative stress, and
increasing cellular resilience (Chung et al., 2012; Hamblin, 2016; Pizzorno, 2018).

When CCO absorbs these wavelengths, it temporarily releases nitric oxide, which can otherwise
inhibit mitochondrial respiration. This leads to improved oxygen utilization, reduced inflammation,
and a boost in cellular energy availability — all without any direct involvement from vitamin D
(Hamblin, 2016).

Why Mitochondrial Dysfunction Matters — Especially with Age

As we age, mitochondrial efficiency declines. Damaged or dysfunctional mitochondria generate less
energy, increase oxidative stress, and impair cellular repair. Mitochondrial decline is now considered
a hallmark of aging and is closely tied to a wide range of chronic diseases (Pizzorno, 2018).

Conditions linked to mitochondrial dysfunction include:

e Alzheimer’s Disease — impaired glucose metabolism and mitochondrial damage in neurons

Parkinson’s Disease — dysfunction in Complex | of the electron transport chain

e Type 2 Diabetes — reduced insulin sensitivity and impaired mitochondrial fatty acid oxidation
e Cardiovascular Disease — mitochondrial oxidative stress and endothelial dysfunction

e Sarcopenia — loss of muscle mass linked to reduced mitochondrial density

e Cancer — altered mitochondrial metabolism and apoptosis resistance
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e Chronic Fatigue Syndrome (ME/CFS) — energy metabolism impairments at the mitochondrial
level

e Macular Degeneration — photoreceptor mitochondrial damage in retinal aging

e General Frailty and Functional Decline — systemic energy deficits in muscle, brain, and
immune cells (Pizzorno, 2018)

Even mood disorders such as depression are increasingly linked to mitochondrial inflammation and
dysregulation in the brain — pathways that can be modulated by near-infrared light (Hamblin, 2016).

Photo-biomodulation: Light as a Cellular Nutrient

These insights have led to the development of photo-biomodulation therapy (PBM) — the targeted
use of red and near-infrared light to improve mitochondrial function and tissue health.

Studies show that PBM can:
e Stimulate mitochondrial biogenesis
e Reduce neuroinflammation and improve cognitive performance
e Support muscle strength and endurance in older adults
e Promote wound healing and reduce pain

e Protect the brain and heart during injury or oxidative stress (Chung et al., 2012; Hamblin,
2016)

Unlike pharmacological treatments, photo-biomodulation enhances the body's intrinsic repair
systems — without the systemic side effects of drugs — making it especially appealing for age-
related chronic disease management.

Is Vitamin D Just the Tip of the Iceberg?

Vitamin D is often seen as the main benefit of sun exposure, but some researchers suggest it might
be just a marker of healthy behaviour rather than the primary mechanism behind the benefits of
sunlight (Boucher, 2022). People with higher vitamin D levels likely spend more time outdoors, are
more physically active, and receive more full-spectrum sunlight, including the beneficial red and
infrared wavelengths that affect mitochondrial health.

This could help explain why vitamin D supplementation often fails to replicate the profound benefits
seen in populations who achieve adequate levels via natural sunlight (Wacker & Holick, 2013). While
vitamin D is necessary, it may not tell the full story — and might simply serve as a proxy for light
exposure and related biological inputs.

Sunscreen, Infrared, and What We’re Missing

Public health campaigns have rightly focused on UV protection to prevent skin cancer. Sunscreen
blocks UV radiation, especially UVB, and therefore prevents vitamin D synthesis. However, sunscreen
does not block infrared light, meaning some mitochondrial stimulation still occurs if you’re physically
outdoors in sunlight (Juzeniene & Moan, 2012).

The problem arises when people avoid the sun altogether, or live under artificial indoor lighting that
completely lacks the biological spectrum we evolved with. Modern LEDs and fluorescent lights emit
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mostly blue light and are deficient in both red and infrared, making them inadequate substitutes for
sunlight in supporting cellular health.

Reframing Sunlight as a Nutritional Input

We track protein, vitamins, sleep, and steps — but what about light?

In the same way scurvy emerged from vitamin C deficiency, “light deficiency” may now be silently
contributing to widespread fatigue, inflammation, and disease. Most people today spend over 90%
of their lives indoors, rarely receiving enough full-spectrum light to support optimal cellular function
(Pizzorno, 2018).

Light is more than illumination — it’s a fundamental input for human biology. It drives circadian
rhythm, mitochondrial energy production, hormonal signalling, and mental health. Ignoring it may be
one of the great blind spots in modern health.

Conclusion: A Forgotten Essential

Scurvy was once a mysterious and deadly condition — until we discovered it was simply a lack of
citrus. Today, we may be facing a new scurvy, caused not by missing fruit, but by missing sunlight.

The solution is not to recklessly sunbathe at midday or ignore the risks of skin cancer. It’s to restore a
balanced relationship with sunlight — through smart exposure, morning light walks, use of near-
infrared devices, and architecture that invites light back into our daily lives.

Because sometimes, the most powerful medicine isn’t a pill — it’s a sunrise.
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