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Chapter 1

Sun Power: The Original Pro-Ager

In the beginning, there was light – this is not just a Biblical concept but an ancestral truism. Sunlight is at the centre of all creation and is the ‘spark’ that ignited life. In the very beginning, simple bacteria (called cyanobacteria) used sunlight to make energy through photosynthesis. As they did this, they released oxygen into the air and oceans – slowly transforming the planet’s atmosphere. But here’s the twist: oxygen was actually toxic to early life forms that didn’t know how to use it. Over time, though, some bacteria figured it out. They learnt to use oxygen to make energy more efficiently – a process known as aerobic respiration. Stay with me: this bit really matters . . . Eventually, one of these oxygen-using bacterium was swallowed by a larger cell. But instead of being digested, it stuck around and helped out, because it was so good at making energy. This little helper became what we now call a mitochondrion – the powerhouse of the cell.

Mitochondria produce a molecule called adenosine triphosphate (ATP), energy that powers hundreds of reactions within our cells. Thanks to this new energy source, cells could grow bigger and become more complex. And that changed everything. More energy meant life could evolve into more sophisticated forms: plants, animals . . . and, eventually, us. In simple timeline terms: sunlight led to photosynthesis, which created oxygen, which led to mitochondria, which made complex life possible – including humanity. This is all well and good, you may think, but what does this have to do with health and longevity? As Professor Picard, writing in the journal Scientific American, says: ‘The short answer is that it may have everything to do with human health. Diabetes, neurodegenerative conditions, cancer and even mental health illnesses are all emerging as metabolic disorders involving malfunctioning mitochondria.’

It’s believed that all humans share the same original mitochondria, inherited from a common female ancestor known as Mitochondrial Eve. While she was not the first human (that’s another, no doubt more complex story), she is the most recent common forebear of all humans when it comes to mitochondrial DNA (mtDNA). It’s thought that ‘Eve’ lived in Africa around 150,000 to 200,000 years ago and her mtDNA has been passed down through generations of mothers (note – mitochondria are only inherited from our mothers, because sperm don’t contribute mitochondria to the embryo). This means that your mtDNA is the same as your mother’s, grandmother’s, great-grandmother’s and so on, all the way back to Mitochondrial Eve. In a way, we all carry a tiny piece of our ancient ancestor inside us – her mitochondria powers every cell in our body today. Fascinating! And women are indeed the mighty warriors when it comes to mitochondria. When we look at mitochondrial density, women have around 100,000 mitochondria per cell in their ovaries (compared to 15,000 in the average brain or heart cell). This may help explain why, when the ovaries naturally shut down during menopause, women often experience a noticeable acceleration in ageing across so many aspects of health and wellbeing.

Not only is this all an interesting lesson in anthropology, it also explains why without the sun, we are nothing.

The Sun: Our Primary Pro-Ager

Throughout history, cultures have revered the sun as a life-giving force, a divine presence even. In ancient Egypt, Ra was honoured as the sun god and the Inca civilisation worshipped Inti as a source of power and authority. Sun deities appeared in Mesopotamia, Greece, Rome and Hinduism, where Surya is still worshipped today. In Japan, the Shinto tradition centres on Amaterasu, the sun goddess linked to the imperial family. Across the Americas, Africa and Europe, indigenous and pagan cultures created festivals, rituals and monuments tied to the sun’s rhythms. Here in my local West Country, the world-famous Stonehenge – aligned with the summer solstice sunrise – still draws crowds (and traffic jams) each year to witness this ancient connection.

Sunlight is one of those quiet but profound forces shaping our health in ways we rarely notice – until we start paying attention. Since time began, it has been one of the most powerful and beneficial influences on both brain and body. Yet modern life has dimmed our awareness of its value. We are living light receptors. Our mitochondria respond to the wavelengths of light around us, and each type of light has a different impact depending on the time of day and the sun’s position. Sunlight includes visible and non-visible light:

 

•Visible light – the rainbow spectrum of red, orange, yellow, green, blue, indigo and violet – enters the body through the eyes. This colourful spectrum makes up just 0.0035 per cent of the sun’s total output, but even this tiny sliver is packed with biological instructions. These signals are picked up by receptors in our eyes and skin, many of which trigger mitochondrial responses without us even realising.
•Non-visible light includes ultraviolet and infrared light, as well as radio frequencies like Wi-Fi, Bluetooth, 4G and 5G. These ‘non-native’ electromagnetic fields (NNEMFs) can affect us even if we don’t see or consciously notice them. Infrared, for example, feels warm; NNEMFs may make us feel jittery or fatigued. We’ll look more closely at how these invisible wavelengths affect energy in Chapter 5.
 

For most of human history, light came from the sun, the moon, stars and the occasional bioluminescent creature like fireflies or lanternfish. Indoors, it came from fires, oil lamps and candles – warm, orange sources that harmonised with sunset. We evolved to live by daylight and sleep in darkness. We rose with the sun, worked outdoors and gathered around fires by night. Then came the electric lightbulb and, with it, one of the most profound shifts in human history. Today, we can be bathed in artificial light 24/7 – and while this is convenient, it’s not good for our health. Just as ultra-processed food has stripped our diets of essential nutrients, artificial lighting and screen-heavy indoor lifestyles have stripped us of the light we evolved with. Modern LEDs are the ‘junk food’ of lighting. This profoundly matters when looking at the role of light in supporting mitochondrial function – and, by extension, the way we age.

Seeing the light

We think of light as something that helps us see, but it also helps the body know. Our eyes aren’t just windows to the soul, they’re internal timekeepers. Tucked deep inside the brain is a tiny, master timekeeper called the suprachiasmatic nucleus (you don’t need to remember that name, or its abbreviation SCN, but it’s nice to know it exists). This little bundle of neurons sits in the hypothalamus and keeps our body ticking in rhythm with the 24-hour day. But here’s the catch – it can’t see the light on its own. It relies on our eyes. Morning sunlight is especially powerful. When it enters the eyes, it reaches specialised light receptors that don’t help us see but instead send direct signals to the brain’s master clock – the SCN. This tells the body it’s daytime, lowering melatonin (our sleep hormone), raising cortisol in a healthy, awakening way, and setting off a cascade of biological activity that boosts mood, metabolism and energy. The effect comes specifically from natural morning light – especially its blue-enriched wavelengths – which has the strongest impact on our circadian rhythm (our internal clock – more on this below). That’s why stepping outside for just ten minutes early in the day can make such a dramatic difference to how energised, focused and balanced we feel, and how well we sleep that night.

This daily light exposure is the key driver of our circadian rhythm and it’s one of the most powerful pro-ageing tools we have. If you take just one thing from this book, let it be this.

What is a circadian rhythm?

This in-built timekeeper syncs the way our body works with the natural rhythm of day and night. The term itself comes from the Latin circa (meaning ‘about’) and dies (meaning ‘day’), so circadian literally means ‘about a day’.

But this rhythm is about far more than just sleep. It governs almost every system in the body, including:

 

•sleep–wake cycles
•metabolism
•hormones
•mood
•immunity
•cognitive performance
•and more . . .
 

If your circadian rhythm is off, everything can feel off – whether that shows up as brain fog, low energy, disrupted digestion or stubborn weight changes.

In 2017, the Nobel Prize in Medicine was awarded to researchers who uncovered the biological mechanisms of this rhythm – and revealed how light is its master controller.

“From an evolutionary perspective, our bodies were designed to follow the sun.”

Morning light activates our brain and metabolism. As the sun sets, our body winds down, melatonin rises and we shift into rest and repair mode. But in modern life, this rhythm is easily thrown off. We stare at screens long after dark. Overhead lighting blazes into the evening. That late-night scroll or streaming session floods our eyes with blue light, tricking the brain into thinking it’s still daytime. Melatonin production drops, sleep quality suffers and recovery slows.

Whether we’re aware of it or not, light is constantly nudging our biology. Even those who are blind or very visually impaired can benefit from this same light signalling. That’s because the eye contains special light-sensitive cells entirely separate from those used for vision. This discovery – that our eyes contain more than just rods and cones – was made by Russell Foster, Professor of Circadian Neuroscience at the University of Oxford, and team, who identified a subset of photoreceptors within the eyes (pRGCs). These receptors use the ‘blue’-light-sensitive photopigment called melanopsin to detect light and send timing cues to the brain. They don’t create visual images, but they’re essential for setting our in-built circadian rhythm. Every single cell in our body is influenced by light regulation and circadian rhythm. Every single one. So, for those who are blind and can’t see their environment, natural light can still play a vital role in regulating sleep, energy and hormones. This just goes to show that light is about far more than simply seeing.

As the day winds down, so should our light exposure. In the evening, when the sun sets and things get dimmer, the absence of blue light signals the brain to ramp up melatonin, preparing us for rest and renewal. This natural 24-hour cycle – your circadian rhythm – is deeply entwined with hormone balance, digestion, mental clarity and even skin regeneration. But modern life sends mixed messages. Screens, emails and bright artificial lighting all confuse the body’s natural signals. The good news? You have more control than you think.

Morning sunlight, dimmer evenings and fewer screens before bed are small, practical shifts that act as powerful cues to help reset your internal clock. This is especially important for women, who may be more susceptible to melanin disruption from bright evening light. Over time, these changes support deeper sleep, steadier energy, brighter skin, better mood and, ultimately, healthier ageing.

Feeling the light

As I mentioned, light is detected by receptors in our skin as well as our eyes. Interestingly, our skin is far more than just a protective barrier – it’s an active light detector that also picks up and processes light to regulate our energy, hormones and metabolism. And how we expose our skin to natural light becomes increasingly important as we age.

In recent decades, we’ve been taught to fear the sun, to always shield our skin and stay in the shade. If this is something you’ve been brought up to believe (as I was until I began my bio-hacking journey), listen up and prepare to be amazed: sunlight acts as a non-visual photoreceptor, meaning that the skin captures ultraviolet, infrared and visible light and converts it into some of the most important biochemical signals that influence our entire body. If we miss out on natural sunlight by covering our skin, we miss out on these important health messengers.

Having researched this with a critical eye for several years now, I’m prepared to go counterculture and say that far from staying in the shade, we should actively seek sunlight on our skin so we can age well. This does not mean damaging the skin by burning it with overexposure, but it does mean taking a far more intelligent and informed view of when and how we should cover up. Ask yourself this: if the sun is so bad for us, why do we get depressed in the winter months when we lack sunshine? Why are those who are low in vitamin D (created by sun on the skin) far more likely to develop autoimmune issues (and fared worse during Covid-19)? Why do we feel so much better once the sun is out? And that’s all before we get into the science of what the sun does for us on a biochemical level. Logic leads me to believe that staying out of the sun could be one of the worst bits of wellbeing advice we’ve been given. I’ll explain why I’ve reached this conclusion and share how to enjoy the sun’s pro-ageing benefits while protecting against skin cancer and premature skin ageing in Chapter 3.

What’s in a Wavelength?

Having established that our eyes and skin respond to the light signals that surround us, let’s look at the different types of light and the impact each has on our health and wellbeing. There’s a big difference between the wavelengths, and each has its own unique function and effect on our biology.

Wavelengths can be divided into ultraviolet light, blue, green, red and infrared light. I’ll cover each in turn, starting with the most well-known form: ultraviolet or UV light.

Most often talked about in cosmetic terms, these wavelengths of light are often described as UVA (for ‘ageing’) and UVB (for ‘burning’), but, as you’ll come to see in Chapter 3, this is simplistic and only a very small part of the story. Both UVA and UVB are key players for promoting overall health and wellbeing. The latest research suggests that our bodies need both to age well and thrive, and growing numbers of researchers (including some leading dermatologists) now argue that UV’s reputation as solely being a skin-destroyer has been overplayed. While it’s true that pure UVA light can break down some of the collagen and elastin fibres in the skin (see my note below on how this has been studied for context), and incorrect exposure to UVB light can burn the skin, both also provide valuable skin and body benefits when we learn how.

UVA

A powerful benefit of UVA light is its ability to help our bodies produce nitric oxide (NO), a molecule that plays a key role in healthy ageing. While we can also produce NO by exercising and eating specific foods such as beetroot, simply spending time in natural sunlight allows our skin to make it without having to do anything. Why is NO important? It helps our blood vessels relax and widen, improving circulation. This means better delivery of oxygen and nutrients to our cells, and more efficient removal of waste – all essential processes for maintaining vitality as we age. Improved blood flow supports everything from brain and heart health to skin tone and immune resilience.

Interestingly, our bodies store nitrate- and nitrite-derived compounds in the skin, and UVA exposure triggers their release as NO. Natural early sunlight, therefore, supports our cardiovascular and immune systems in ways beyond vitamin D. This pioneering research into UVA unlocking NO from the skin has been led by Professor Richard Weller, Chair of Medical Dermatology at the University of Edinburgh, with studies showing that UVA exposure can lower blood pressure, reduce inflammation and gently regulate immune function – all without needing supplements or strenuous effort (Professor Weller’s TEDx talk on all this is a good listen). Our immune system is in a different state depending on whether it is day or night  – stronger and more healing at night as more immune cells flow through the blood at night time, with some types of T-cells more abundant in blood during the day. Yet another reminder of how our connection to natural light supports long-term health and ageing.

UVA light also helps regulate our body’s internal clock. A light-sensitive receptor called neuropsin, found in the skin and eyes, responds specifically to UVA light, helping to align our circadian rhythms. Morning exposure to UVA helps reset these internal rhythms, particularly in the skin and eyes, setting the stage for better hormonal balance throughout the day. While neuropsin doesn’t directly trigger melatonin, it supports the timing of its release later in the evening, helping to promote more restful sleep. Aim to get UVA exposure within 30 to 90 minutes after sunrise, when it’s strong enough to support your body’s internal clock but still gentle on the skin.

As you can see, there’s far more to UVA than simply being a skincare baddie. Alongside NO production, UVA light helps with our hormone regulation, melanin production and metabolic processes such as fat burning and appetite regulation. Varying levels of UVA are ever-present from sunrise to sunset, regardless of season or weather conditions. Unlike UVB (which we’ll come to), UVA is more constant throughout the day and can penetrate through clouds, some glass and even some clothing. Unlike UVB, which is reduced in colder months at high latitudes, some UVA remains present even in the depths of winter. UVA is pervasive. The biological message is loud and clear – we’re meant to receive some UVA light, year-round, whatever the weather.

So, what about the studies showing how UVA damages and adversely affects the skin? That’s an important question, and to answer this we need to investigate how these studies are carried out. Take a closer look and you’ll find they tend to use isolated forms of UVA light on mice (nocturnal creatures with a different circadian rhythm) in a laboratory setting. But this is not the same as the UVA that reaches us humans from the sun. UVA in sunlight doesn’t reach the earth in a single wavelength beamed down from above in isolation. It’s always accompanied by a solar spectrum of other wavelengths, each with its own action – some of which significantly mitigate skin damage. Comparing the effects of pure UVA light on nocturnal mice or skin cells in a petri-dish with the effects of our own living skin in natural multi-wavelength sunlight is like comparing apples with oranges. They’re both fruit, but they’re not the same.

UVA deeply penetrates the skin, which is why it’s feared for disrupting the dermis (the layer of skin that lies beneath our upper epidermis). But the reason it goes in deep is because that’s where it’s needed to trigger a cascade of hormonal responses that influence energy levels, fat storage and overall metabolic function. Once we better understand how to use UVA exposure to our advantage, we can tap into its many potential pro-ageing benefits (such as weight regulation), while reducing the skin-damaging risks associated with overexposure.

UVA for weight loss

One of the most fascinating effects of UVA light is its ability to stimulate proopiomelanocortin – another annoyingly long name you don’t need to remember, or its abbreviation POMC; just know that it’s a master hormone precursor that works in several key ways in the body. When UVA light reaches the skin, POMC triggers the release of alpha-melanocyte-stimulating hormones, which not only enhance melanin production for natural sun protection but also boost fat metabolism. ‘Does UVA make us slimmer then?’ I hear you ask. Well, this process seems to encourage the body to burn stored fat more efficiently, supporting weight management and energy balance, crucial advantages when our metabolism naturally slows with age. So, I would say that mindful UVA exposure may help with weight loss.

You also need to know about leptin, a hormone that tells your brain when you’re full, regulating appetite and metabolism. For leptin to work properly, its signals need to reach the brain clearly – and this, again, is where early-morning UVA light comes in. Just after sunrise, gentle UVA (not UVB) rays help set your body clock and support healthy leptin signalling, making it easier to manage hunger, energy and metabolism throughout the day. UVA exposure also promotes the release of beta-endorphins, which can improve mood and naturally reduce appetite. Is this why we tend to feel happier when the sun shines? Probably. It also suggests that moderate morning and afternoon sun exposure helps regulate food cravings and supports more measured eating, making it a simple yet effective tool for maintaining a healthy weight without extreme dieting. That’s a significant win.

UVA for skin protection

Wait – UVA protects the skin? Isn’t that the one that causes ageing? It seems counter-intuitive, I know, but bear with me. When timed wisely, UVA exposure offers significant skin and whole-body benefits, particularly as we age. As we’ve seen, one of UVA’s key roles is triggering the release of NO from the skin’s upper layers. This relaxes blood vessels, improves circulation and enhances the delivery of nutrients and oxygen – giving the skin that natural, healthy glow we’re all after. It’s also good news for the heart and mood, both of which become increasingly important for us to watch during midlife and beyond.

Most scientific studies link UVA with skin damage – such as DNA changes, immune suppression and collagen breakdown – rather than repair. But increasingly, some researchers and clinicians suggest that UVA may also play a role in triggering the body’s own repair systems. I’ve covered this in detail in Chapter 3.

Another important effect of both UVA and UVB in sunlight is their role in supporting the production of melanin. While best known as the pigment behind a tan, melanin also serves as a natural defence mechanism. One of its more recently identified attributes is its ability to bind harmful metals such as lead, mercury and cadmium through a process called chelation, locking them away and preventing them from damaging cells. It also stores excess iron in tissues such as the brain and skin, helping to buffer oxidative stress – a key driver of inflammation and accelerated ageing. That said, melanin doesn’t remove these metals from the body – it simply stores them. The risk here comes when melanin becomes overloaded and can’t do its job properly – the danger is not from the melanin itself. This is why supporting healthy melanin function is so important.

And that starts with how we expose ourselves to sunlight. Melanin formed gradually, through regular, non-burning sun exposure, is more stable and protective. It helps the skin build resilience and better handle future UV exposure. If we avoid sunlight altogether or jump straight into strong sun after long periods indoors (such as indoor workers heading for their annual two-week beach break), this will make skin much more vulnerable to damage, such as wrinkles and pigmentation. I’ll explain how to manage sun exposure safely in Chapter 3.

UVB

UVB’s main claim to fame – and most important role – is producing vitamin D, the nutritional pro-ageing powerhouse. Although we call it a vitamin, this unique nutrient behaves more like a hormone, influencing everything from bone strength and immunity to mood, skin health and longevity. Unfortunately, as we move through midlife, our ability to produce and utilise vitamin D becomes less efficient, making it even more important for us to get enough of. And while supplements have their place (we’ll get to that), the natural production of vitamin D through the skin brings broader benefits that go far beyond the supplement bottle.

Know this: your skin is far more than a passive barrier. It is a highly responsive light sensor, constantly translating sunlight into signals that affect your whole body. Alongside UVA, UVB light plays a powerful role in triggering biological processes beneath the surface. Beyond simply helping the skin make vitamin D, there is likely another layer to this story. It’s not enough to produce vitamin D in the skin  – we also need it to be transported properly. UVB influences this process too, particularly when the skin is low in sulphated cholesterol (more on this shortly  – see here). When this system falters, the body may struggle to produce or utilise vitamin D effectively – even with abundant sun exposure. This may help explain why some people show low vitamin D levels despite living outdoors in sunny climates.

Vitamin D – the pro-ager

In terms of pro-ageing, vitamin D plays a remarkable role in protecting DNA and preserving telomere length – the protective caps on our chromosomes that influence how quickly our cells age. Women with optimal vitamin D levels often have longer telomeres, associated with lowered inflammation and slower ageing. Since chronic inflammation (or ‘inflammageing’) is linked to wrinkles, joint pain and degenerative disease, vitamin D’s ability to calm this process is likely to be especially valuable.

 

  
Vitamin D and disease

Higher vitamin D levels are consistently linked with lower rates of degenerative disease and stronger immunity. Low levels have been associated with many autoimmune conditions, including multiple sclerosis (MS), Crohn’s disease and ulcerative colitis. Rates of these illnesses rise the further we live from the equator. As leading immunologist Professor Daniel M. Davis points out in his brilliant book Self Defence: A myth-busting guide to immune health, one study followed 187,000 women for twenty-one years and found that vitamin D supplements did indeed reduce the risk of MS (an autoimmune disease) by 40 per cent Another study found that children who spent less than thirty minutes a day outdoors had five times the risk of developing MS compared to those who played outside for over an hour daily. Yet another compelling reason to get kids off screens and into the sunshine. But could there be more than the vitamin D from UVB light at play? In 2010, a pivotal study showed that UV exposure reduced autoimmune disease in mice even when their vitamin D levels didn’t rise. The takeaway? It wasn’t just the vitamin D that offered protection, but the light itself. Sunlight is full-spectrum, delivering not only UVB to create vitamin D but also red and infrared light – wavelengths likely to support mitochondria and cellular melatonin while also reducing oxidative stress.



Does sunscreen block vitamin D?

This is a hotly debated topic in the beauty world as brands and those paid to promote them try to justify year-round use. The answer to this question is nuanced. Firstly, it’s obvious that sunscreens reduce the skin’s ability to synthesise vitamin D because they block the UVB that triggers its conversion of 7-dehydrocholesterol into vitamin D₃. As proven in the lab, where sunscreens are applied in a perfect, even layer at the standardised thickness used for SPF testing, all high-SPF formulations (mineral or synthetic) significantly limit UVB penetration and therefore vitamin D production. However, real life is not lab life. 

Firstly, most of us use far less than the tested amount, miss areas, fail to reapply, and then lose it through sweat or clothing. Sunscreen provides far less protection from UVB exposure than we’re led to believe, proven by regular users having only slightly lower vitamin D levels than non-users due to this (not because they magically allow the conversion of UVB to vitamin D). This imprecision raises an important consideration: if sunscreen is not doing its advertised job, does it create a false sense of security? Does using sunscreen encourage us to stay out longer than is safe in strong sunshine – possibly triggering pre-cancerous cell changes – because we think we’re protected? Given the potential for skin irritation, skin microbiome and circadian disruption, should we even use it at all?

The most reliable form of protection comes from what doesn’t wash or rub off. For the fairer skinned, this means more shade, clothing, hats, and avoiding direct midday sun. You could then add a sunscreen as a final layer for bits of the body less easily shaded, such as face, neck, and hands. This is especially important for midlife and older women not replacing their estrogen with HRT, as declining levels leaves the skin thinner, drier, and more vulnerable to damage. Physical barriers block UV more reliably than any topical product and offer the strongest protection for long-term skin quality. A pro-ageing approach for the skin prioritises shade and clothing, uses sunscreen strategically if at all, and embraces gentle, non-burning light at low-UV-index times to support circadian rhythm and cellular health.

 

  
The calcium connection

The skin benefits from this nutrient too: vitamin D supports cell renewal, collagen production and hydration, helping to reduce thinning and dryness. It also improves calcium absorption, essential for bone strength – a key concern post-menopause. But here’s the thing: calcium needs guidance. Vitamin D should always be paired with vitamin K2 and magnesium to help direct calcium to the bones and away from soft tissues like the arteries. Without this balance, calcium can accumulate in the wrong places (such as our arteries), contributing to arterial stiffness and increasing the risk of heart disease.

This is where coronary artery calcium (CAC) scoring becomes a valuable, often underused, tool for heart disease for us midlifers. CAC scoring is a non-invasive scan that measures calcium deposits in the arteries around the heart. Unlike cholesterol tests, which provide indirect estimates, a CAC score offers a clearer picture of actual plaque build-up and cardiovascular risk. A combination of diet, supplementation and (when appropriate) CAC testing can mean a more informed and proactive approach to heart health. This is especially important for menopausal women as progesterone, estradiol (the most beneficial type of estrogen) and testosterone levels drop, impacting both cardiovascular and bone health. (See more on testing for a healthy heart here.)



Vitamin D and the brain

Vitamin D isn’t just for bones and immunity – it reduces diabetes risk and is vital for brain health too. Low levels have been linked to brain fog, low mood and increased risk of cognitive decline. By enhancing the production of dopamine and serotonin, vitamin D supports emotional balance, mental clarity and overall resilience. It’s one of the nutrients I’ve long recommended for navigating midlife with more energy and calm. The best way to optimise vitamin D is through safe, consistent sun exposure, especially around midday when UVB levels are strongest (but avoid burning), though you can also support production with another controversial and confusing subject: cholesterol.

This essential fat gets a bad rap, but it’s essential for hormone production, healthy skin and brain function. Our bodies need cholesterol (especially our brain, which, despite its relatively small size, contains around 20 per cent of the body’s total amount). Though, again, the conversation is nuanced. We need our skin to make a specific form – sulphated cholesterol – to make vitamin D. Some researchers suggest that this form also supports blood vessel health and acts as a kind of sun-activated fuel for the body.

Cholesterol itself is only found in animal products – plants don’t contain cholesterol, so plant-based eaters are at risk here. We get sulphated cholesterol by eating cholesterol-rich foods like egg yolks, shellfish, oily fish and grass-fed meats, and sulphur-rich foods, such as eggs, garlic, onions and cruciferous vegetables (think broccoli and cabbage). However, it is mostly made in the skin with sunlight and can’t be fully replaced by diet or supplements, so, for optimal levels of sulphated cholesterol (and sulphated vitamin D), some sun exposure is biologically essential. A vegan who avoids the sun will be missing out.

Vitamin D supplements

This complex bit of UVB biochemistry raises an obvious question – can’t I just take a supplement? The answer to this is yes, and no. While supplements are very helpful, they’re not a total substitute for what the body produces through sunlight. As I mentioned, natural vitamin D synthesis is finely tuned and creates other beneficial compounds such as lumisterol and tachysterol (compounds that support our immune system) and anti-inflammatory agents such as histamine and prostaglandins that dampen down inflammation in the body. Ergo, UVB brings benefits far beyond simple vitamin D supplementation. That said, the change of season, our location and lifestyle often make supplements essential – especially for those of us in the UK and other northern latitudes. Those with darker skin tones (who produce less vitamin D from sunlight) often also need supplementation.

I think the best approach is a blend of both: regular safe sun exposure when possible, with well-formulated supplements (with K2 and magnesium) when needed. This duality gives us the full spectrum of vitamin D’s benefits, from stronger bones and better immunity to potentially clearer thinking and slower ageing.

 

  
Vitamin D: Ultimate health hacks

1. Expose skin to midday sun when possible (without burning – the length of time depends on your skin type, see here).

2. Eat some healthy fats and cholesterol-rich foods to support production.

3. Include sulphur-donor foods such as eggs, garlic and broccoli.

4. Keep your DHA levels high with oily fish (or supplements).



UVB for thyroid health

Before we leave the benefits of UVB light, it’s worth mentioning its influence on yet another hormone (yes, there are a lot of them . . .) – adrenocorticotropic hormone, or ACTH. This hormone helps regulate cortisol, which in turn supports thyroid function and overall energy metabolism. Since your thyroid governs metabolic rate, body temperature and fat-burning capacity, a little healthy UVB exposure may indirectly help maintain a more efficient metabolism.

This becomes particularly relevant for women managing thyroid conditions, perimenopausal or postmenopausal weight changes, or those taking levothyroxine for an underactive thyroid. You might assume sunlight has little to do with your thyroid – but in reality, UVB light can help regulate the very systems your thyroid depends on: vitamin D metabolism, immune function (calming autoimmune activity often seen in Hashimoto’s thyroiditis), circadian timing and mitochondrial energy. Regular, safe UVB exposure doesn’t replace medication, but it optimises the environment in which your thyroid operates. The effect isn’t measured in single lab values – it’s cumulative. Ten or fifteen minutes of mid-morning or midday sunlight on arms and legs a few times a week (when the UV index is above 3) may, over time, support the hormonal, immune and circadian systems that underpin thyroid health. These benefits build gradually, as your cells, hormones and body clocks begin working in synchrony again – true ‘systems’ biology in action. Has your doctor ever told you this?

Visible light: Blue, green and red

Within the spectrum of the light we can see, blue sits at one end, stimulating alertness and mental focus. Natural blue light, found in greater proportion to UV light in early-morning sunlight, plays a vital role in triggering serotonin production, sets up our circadian rhythm and regulates cortisol – it’s the body’s built-in hormonal wake-up call. But not all blue light is beneficial. Artificial sources – from screens and indoor lighting in the evening – can suppress melatonin, disrupt circadian rhythms and lead to poor sleep. This is especially important in midlife, when hormonal changes already pose a challenge.

Sitting in the softer middle of the spectrum, green light is an emerging area of interest. Though less is known about its long-term effects, early research suggests that it calms the nervous system and reduces migraine intensity. We tend to feel far more at ease in green-lit settings – think of forests and parks – which hints at the subtle therapeutic power of greenery and outdoor light.

At the other end of the spectrum lies red light, gently tipping us into the territory of healing. Red light interacts with skin and outer tissue layers, stimulating collagen, supporting wound repair and improving circulation. It’s a cornerstone of red-light therapy – from LED face masks to therapeutic red-light panels – and works together with near-infrared light to support mitochondrial health. Red light can be soaked up naturally in the morning or late afternoon (whether the sun is shining or not) or delivered through technology such as IR light panels or saunas (see here).

Infrared (IR) light

Let’s now look at a less well-known form of light, infrared or IR light – something that’s been gaining ground among the general wellness community, and with longevity bio-hackers especially. An invisible yet powerful force that penetrates deeply into muscles, joints and even brain tissue, IR light supports mitochondrial energy production, reduces inflammation and enhances tissue repair.

IR light is divided into near (NIR), mid (MIR) and far (FIR). NIR is the most energising, helping us to sleep better, recover faster and feel more upbeat. Together with red light, it’s the quiet powerhouse behind photobiomodulation (PBM) – the use of light to boost cellular energy, repair and regeneration. MIR generates heat in the upper layers of the body, while FIR reaches deeper, gently warming the body from within. Unlike NIR, which energises cells directly, MIR and FIR work primarily through warmth – improving circulation, encouraging detoxification through sweat and calming the nervous system. FIR, found in IR saunas, is especially soothing during hormonal changes (such as menopause), and can help ease chronic tension and fatigue.

The effects of IR light are subtle yet profound, with wide-ranging benefits, from skin tone to mitochondrial energy, inflammation and even our emotional wellbeing. At the heart of this process are our mitochondria, those powerful little energy generators I keep coming back to. Light, especially in the red and NIR spectrum, stimulates a crucial mitochondrial enzyme called cytochrome c oxidase (sorry for yet another technical term, but I want to give you the full picture). This helps our cells produce ATP, the energy currency of the body, more efficiently. The result is improved energy production, enhanced repair mechanisms and greater resilience throughout the whole body.

Beyond this unseen cellular level, IR light also has a remarkable impact on the skin. It stimulates collagen production, helps to soften fine lines and improves tone and elasticity. These effects unfold gradually, through consistency rather than quick fixes, which is why at-home gadgets such as IR light panels and IR saunas can be such a good idea (I’m a fan), as they can be used little and often. (See following pages for more on these devices.) IR light also plays a role in reducing chronic inflammation, one of the key drivers of so many age-related diseases. It stimulates our circulation and lymphatic flow, which, in turn, supports detoxification and a clearer complexion. It’s also linked to lifting our mood and improving sleep, probably due to its influence on our nervous system and hormones.

Natural sunlight is the most complete and cheapest source of IR light, especially during early morning and late afternoon, when red and NIR wavelengths are abundant and UV exposure is low. Just 10–15 minutes outdoors during these golden hours can help reset your circadian rhythm, balance melatonin and cortisol, improve skin pigmentation and generally nourish your skin and eyes in ways artificial light can’t match. For those with limited sun exposure – whether due to long winters, indoor lifestyles or being housebound with chronic health concerns – IR light panels and saunas can be a valuable health supplement.

IR saunas

Unlike traditional saunas that heat the air around you, IR saunas use IR light to gently warm the body directly, allowing for a deeper (more comfortable) experience. Emerging research suggests that this modern form of heat therapy brings with it a mass of body benefits, especially as we age. IR saunas can also support detoxification through gentle, sustained sweating. As we age, our body’s natural detox pathways can become less efficient, making it harder to clear environmental toxins, heavy metals and metabolic waste. Regular use of an IR sauna helps stimulate the lymphatic system and supports liver function by promoting circulation and enhancing elimination of waste matter through the skin. Detoxification at this level supports cellular health, a key foundation of ageing well.

Because IR heat penetrates the skin and increases blood flow, it gently increases our heart rate, mimicking the effects of mild to moderate cardiovascular exercise. No – this doesn’t mean we can hang up our trainers, but this ‘passive cardio’ effect can be helpful for those struggling with joint issues or chronic fatigue. Enhanced circulation nourishes tissues with oxygen and nutrients, while also supporting skin health and cognitive function. Over time, consistent use of an IR sauna may contribute to improved heart rate variability, or HRV (a measure of the tiny variations in time between each heartbeat, reflecting how well your body is balancing stress and recovery), a key metric monitored by longevity gurus. Regular IR sauna sessions have also been shown to help with blood pressure regulation and overall heart health. Some of the most exciting discoveries around IR light are to do with these light waves expanding the amount of ‘structured’ water around our cells (more on this in Chapter 4) and the way in which our mitochondria respond positively to NIR light.

One of the more visible benefits of IR saunas that I’ve noticed is improvement to my own skin. This is likely down to increased blood flow stimulating collagen production and its effects on my mitochondria. Although you don’t get as hot and sweaty as with a conventional sauna, you can still perspire, and sweating also helps purge impurities from the pores, leading to clearer skin. I’d say the skin benefits are a real win, alongside muscle recovery too. Penetrating more deeply into the skin than traditional heat saunas means that joints and muscles can be targeted, increasing circulation and reducing inflammation. Helpful for those with painful joints – arthritis even – this can encourage more consistent movement and activity, something that’s also essential for maintaining strength and mobility into later life.

IR light panels

It’s important to understand the differences between IR saunas and IR light panels as they are not the same. IR saunas warm the body from the inside out, encouraging detoxification and circulation through sweat. By contrast, red and NIR light panels deliver PBM – light energy that penetrates tissues while hardly raising body temperature. The best IR saunas combine both. A less expensive – and often more convenient – option is an IR or red-light panel. These not only take up much less space (I keep mine flat against the wall), but they can be positioned in front of you while you get on with something else at the same time (a great way to multi-task). Light panels are also helpful for those who can’t tolerate heat but still want the therapeutic benefits. They are non-thermal, meaning they don’t heat up. Instead, the photons in the light interact directly with our mitochondria and other light-receptive structures called opsins, which control and regulate a wide range of cellular processes in the body, including how well we age.

Ageing well isn’t just about physical health, of course, and our emotional wellbeing is just as important. Regular IR sessions, whether from a sauna or a light panel, have been shown to lower cortisol levels, the body’s main stress hormone, while promoting the release of endorphins and feel-good neurotransmitters, such as serotonin. This can translate to improved sleep quality, better stress resilience and enhanced mental clarity – all key ingredients for a vibrant midlife and far beyond.

If you’re tempted to buy any kind of IR device, ideally look for those that combine both red and NIR wavelengths – as I explained, they are not the same. A good density of each wavelength gives most bang for your buck, as it’s important to ensure the light is going to reach the tissues in meaningful amounts. Low-EMF and flicker ratings are also worth considering, especially when used close to the body or face. I’ll expand on this in the next chapter when discussing the issues around artificial light. Transparency matters too, so, when choosing, opt for companies that provide independent testing data to prove their efficiency. While we can see red light, IR light is, of course, invisible, so you need to be sure you’re getting what you paid for! (See Useful Resources, here, for the brands I rate.)

To sum up, IR and red-light therapy, whether freely given by the morning or evening sun or from an indoor device, is a gentle yet potent part of pro-ageing. It asks little of us and offers us much. Try creating a ritual around it – perhaps first thing while you enjoy a bit of barefoot grounding or a few minutes of meditating, journalling or stretching (or simply sitting with a cup of tea). Allow this practice to become more than just another item on a wellness checklist. It can become a moment of connection with yourself. In the context of ageing well, this kind of connection – even if only a few moments of outdoor morning light – is not only therapeutic, I consider it to be essential.

“Each wavelength of light touches a different aspect of our physiology. When we understand how they interact, we can start to use light more deliberately to support our health and longevity.”

 

  
Light waves for life

Here’s a concise guide to the key wavelengths and their pro-ageing benefits.

 

Infrared (IR) light

Infrared A (700–1400nm): This deeply penetrating light reaches the mitochondria, boosting ATP (energy) production and supporting cellular repair. It improves circulation, reduces inflammation and actually encourages collagen formation. It’s also why sunlight feels warm, even on a cool day. IR often works in synergy with UVA to promote healing and blood flow.

 

Visible light (380–700nm)

Blue light (380–500nm): This enhances alertness and supports serotonin by helping to regulate circadian rhythms. Natural blue light in the morning supports energy and mood, while single-wave blue light (from screens and LEDs) at night can suppress melatonin and disrupt sleep.

Green light (500–570nm): Emerging research suggests that green light may ease migraines and promote calm. Early-morning exposure to blue-green wavelengths influences melanopsin cells in the eyes, helping to regulate melatonin and circadian timing, influencing serotonin and mood.

Red light (620–700nm): This partners with IR to enhance mitochondrial function, skin repair and wound healing. Popular in LED red-light therapy (such as LED face masks) for skin, joints and inflammation, but available for free at sunrise and sunset (even if the sky doesn’t look red, it’s there – the colour is more to do with air particles, humidity and pollution).

 

Ultraviolet (UV) light (100–400nm)

UVA (315–400nm): UVA penetrates deeply, activating hormonal pathways, melanin production and NO release. Morning UVA helps with the setting of our circadian clock and triggering neurotransmitters like dopamine and serotonin. Animal studies show that UVA also supports the endocannabinoid system – a whole network of receptors that respond to THC/CBD (the active components of cannabis) that can affect mood, pain, immune function and stress levels. While the molecules our body makes aren’t the same as those in cannabis, they act on the same network of receptors. UVA light can increase levels of one of these – anandamide, the so-called ‘bliss molecule’ – which helps explain the calm, uplifted feeling many of us notice after sunlight exposure. But moderation matters: too much UVA can increase oxidative stress and break down collagen.

UVB (280–315nm): UVB is essential for vitamin D synthesis, supporting bone density, immunity and metabolic health, including reducing diabetes risk. Brief, regular exposure is the most effective and safest way to maintain healthy vitamin D levels.

 

Scan the QR code below for a comprehensive guide to the different light spectrums and wavelengths:

 

[image: QR code leading to: www.lizearlewellbeing.com/read/health/light-wavelength-guide]

 



Talking tech

In addition to IR saunas and light panels, technology offers a few other ways to replicate some of the essential cues that bright light provides. Especially helpful during the darker months are SAD light boxes and UVB lamps for vitamin D support. SAD light boxes are designed to simulate the bright light of a clear spring morning. They emit full-spectrum light, without UV rays, and are clinically used to help treat seasonal affective disorder (SAD), a type of winter depression linked to low light exposure. But their benefits go beyond mood. Regular morning use can help reset your circadian rhythm, supporting better sleep, more stable cortisol levels and improved daytime alertness. Used ideally within the first hour of waking, a light box should be placed at eye level, around 30–60cm away and used for 20–30 minutes while you go about your morning routine – a spot of reading, journalling or sipping tea. You don’t need to stare directly into the light; indirect exposure is enough to activate the brain’s light-sensitive pathways.

Other targeted devices include violet- and cyan-blue-enriched lamps, which mimic the short-wavelength light of a bright morning sky. These wavelengths are especially powerful at stimulating melanopsin in the eye’s intrinsically photosensitive retinal ganglion cells (ipRGCs), helping synchronise your circadian clock. Used consistently, they can reinforce wake-up cues in winter or low-light environments, complementing the broader spectrum of SAD lamps.

To support vitamin D levels in the winter months, though, as we’ve seen, we need UVB light, which is something SAD lamps don’t provide. This is where specific vitamin D lights, such as Sperti lamps, come in. Probably the best-known brand of vitamin D lamp, Sperti is one of the few FDA-approved UVB lamps for safe, at-home use. Unlike tanning beds or general UV lamps, the Sperti emits a precise and controlled dose of pure UVB, designed specifically to stimulate vitamin D production in the skin, much like midday summer sun. For those living in northern latitudes where the sun’s angle is too low in winter to trigger natural synthesis, even on clear days, they’re a useful way of mimicking natural light exposure safely and efficiently. Sessions are brief, typically limited to two to five minutes per side, two to three times a week, with bare skin exposed (such as arms, legs or torso). They’re also very useful for those who are housebound, or for women who have to cover up for religious or cultural reasons. While other medical-grade UVB phototherapy lamps, aside from Sperti, do exist, they’re used primarily for skin conditions such as psoriasis or vitiligo. They aren’t typically marketed for general wellness or vitamin D use and are most often found in medical centres. Sunbeds and generic UV lamps, although rising again in popularity within the wellbeing world, are not the same and emit a mix of UVA and UVB. As it’s hard to know precisely which wavelengths and light strengths they use, they’re not something I’d suggest using without knowing the specifications.

I do think that SAD light boxes and vitamin D lamps can help bridge the seasonal gap between sunlight and wellbeing. They’re not replacements for taking some time in nature, but I would say they’re helpful tools. For those looking to live by the light and age with intention, they offer not just a way to feel better in winter but remind us to align and connect with the sun, even when the skies are grey.

Light devices for low sun support




	Device type


	Purpose


	UVB?


	Safe for

home use?


	Primary benefit







	SAD light box


	Mood, circadian rhythm, energy


	No


	Yes


	Supports sleep, mood and daily body clock





	Sperti vitamin D lamp


	Vitamin D production


	Yes


	Yes, medically 

licensed


	Stimulates skin-based vitamin D in winter





	Medical UVB phototherapy lamp


	Dermatology (e.g. psoriasis)


	Yes


	Yes, but usually clinical use


	Prescribed for skin conditions; not for general use





	Tanning bed / generic UV lamp


	Cosmetic tanning


	Mixed


	More data needed


	Not recommended – higher risk of skin damage









 

 

For those of us living in the northern hemisphere (the UK and much of northern America and Europe), spring is the perfect time to think about building up some sun exposure. During the colder months, we’ve hopefully been getting proper light signals from daylight into our eyes, but, as the weather warms, we can start to think about including these signals on our skin too.

 

To find out what happens when the clocks change, scan the QR code below:

 

[image: QR code leading to: www.lizearlewellbeing.com/read/health/health-impact-clocks-change]

 

Everyone’s tolerance to the sun is different, depending on skin tone and type. The trick is to build healthy sun exposure gradually, little by little, and never allow the skin to redden or burn. Apps can be a useful way of measuring vitamin D production, the angle and strength of the sun, as well as time your exposure to it – I like My Circadian and D-Minder (you’ll find links to the apps I have on my phone in the Useful Resources section here). We’ll be looking more closely at skin tone and healthy sun exposure in Chapter 3.

 

Natural light is free, abundant and profoundly transformative. It’s one of the simplest, most overlooked tools for ageing well, hiding in plain sight, right above us. When we neglect it, we do so at our own risk. Which brings me to the other side of the light equation – artificial light – and how modern living disrupts the very rhythms nature has worked so hard to get right.

Takeaways: Light as a pro-ageing superpower

•Sunlight is one of the most powerful, free tools for healthy ageing, supporting energy, mood, metabolism, immune health, sleep and more.
•Morning light (rich in blue, red and IR wavelengths) helps set your body clock, regulate hormones and boost alertness and mood.
•UVA light stimulates NO, melanin and leptin, all of which support skin health, circulation and weight regulation.
•Midday sunlight delivers peak UVB for vitamin D synthesis – vital for bone strength, immune function and metabolic health.
•Evening light, dominated by red and IR, calms the nervous system and prepares the body for rest and repair.
•Daily exposure to natural light – especially in the first hour after waking – helps anchor your circadian rhythm. Aim for five to ten minutes outdoors without sunglasses or glasses.
 

Bottom line: Treat light like daily
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