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Mental health issues like depression and anxiety are widespread across the globe. In the

U.S. alone, nearly one in five adults is affected by mental iliness each year

Magnesium plays a central role in brain function, mood regulation, and stress response;

deficiency is common and linked to anxiety, depression, poor sleep, and cognitive decline

Vitamin D directly influences brain chemistry and inflammation, supports dopamine

production, and is frequently low in individuals with mood disorders

These two nutrients work synergistically. Magnesium activates vitamin D, while vitamin D
enhances magnesium absorption; co-supplementation provides greater mental health
benefits than either alone

The best way to increase vitamin D is through regular midday sun exposure, while
magnesium is increased through supplementation with well-absorbed forms like

glycinate, malate, or L-threonate

Mental health issues are becoming more widespread, with depression and anxiety
leading the way. The World Health Organization (WHO) estimates that about 280 million

people live with depression worldwide,” while 301 million deal with anxiety.2 In the U.S.

alone, about one in five adults is affected by some form of mental iliness each year.?
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Many people diagnosed with mental health problems rely on medication to get through
daily life. But two easily accessible, often overlooked nutrients — magnesium and
vitamin D — have a well-established link to mental health and help manage symptoms

more effectively, without the side effects that often come with pharmaceuticals.**

What's the Link Between Magnesium and Mental Health?

Magnesium is the second most abundant intracellular cation and is essential for the
proper function of your brain and nervous system. It supports over 300 enzymatic
reactions, including those involved in regulating mood, stress response, and emotional
stability. This is why low magnesium levels have been consistently associated with

higher rates of depression, anxiety, and other mood disorders.¢

» One of magnesium's primary roles is controlling neural excitability — It acts as a
gatekeeper for NMDA receptors, which respond to glutamate, the brain's main

excitatory neurotransmitter. Glutamate is vital for learning and memory.

However, in excess, it becomes toxic to neurons and fuels anxiety, agitation, and
eventually neurodegeneration. Magnesium blocks these receptors when they're not
needed, keeping glutamate in check and preventing the overstimulation that makes
it harder to feel calm, focused, or emotionally steady.

» Magnesium supports gamma-aminobutyric acid (GABA) — GABA is your brain's
main inhibitory neurotransmitter. It works like a brake pedal in the nervous system,
helping you wind down, recover from stress, and sleep. Low magnesium levels

weaken this brake system.

It leaves the brain stuck in a state of tension or alertness, which often shows up as
restlessness, racing thoughts, or physical symptoms like jaw clenching or muscle

tightness. Over time, this contributes to burnout, anxiety, and mood instability.



* It supports neuroplasticity and stress resilience — Adequate levels of magnesium
support neuroplasticity by enhancing synaptic remodeling and boosting brain-
derived neurotrophic factor (BDNF), a protein that regulates neuronal repair and
connectivity. Without enough magnesium, the brain becomes less flexible and more

susceptible to the damaging effects of chronic stress.

* It regulates the stress-response system — The hypothalamic-pituitary-adrenal
(HPA) axis, which regulates the body's response to stress, is directly affected by
magnesium availability. In animal models, magnesium deficiency leads to increased
release of corticosterone and induces anxiety-like behavior. These findings point to
magnesium'’s role in tempering the neuroendocrine response to chronic stress, an

effect that prevents the onset of mood disorders.”

* It relieves anxiety by calming fear circuits — A review of 18 studies found that
magnesium supplementation reduces subjective anxiety across diverse
populations, including healthy individuals under acute stress and those with

diagnosed anxiety disorders.?

Magnesium regulates limbic system activity and reduces the release of excitatory
neurotransmitters that heighten fear and arousal. Some patients experience
noticeable symptom relief within days of starting supplementation.

* Magnesium lowers inflammation and protects the brain — Chronically low
magnesium levels contribute to elevated cytokines and oxidative stress in the brain,

both of which are now recognized as drivers of depression and cognitive decline.

Research shows that people with low magnesium intake are more likely to develop
depressive symptoms, and clinical trials have shown that correcting magnesium
deficiency improves mood, especially in individuals with mild to moderate
symptoms.°

» Deficiency is widespread and often overlooked — More than 45% of Americans are
deficient in magnesium.'® Part of the problem is that standard blood tests don't

reflect how much magnesium is actually available in tissues, especially the brain.



Most magnesium is stored inside cells, so serum levels often appear normal even
when functional deficiency exists. That means many people are walking around
with too little magnesium to support optimal brain function, and they're not being
told.
To learn more about the effects of magnesium on your overall brain health, read
"Boosting Magnesium Levels Could Slow Brain Aging and Lower Dementia Risk,

Research Shows."

How Vitamin D Supports Your Mental Health

Vitamin D receptors and the enzymes required for its activation are present in several
regions of the brain involved in emotion and behavior, including the prefrontal cortex,
hippocampus, cingulate gyrus, thalamus, and substantia nigra. The widespread
distribution of these receptors supports the idea that vitamin D plays a regulatory role in
brain function and therefore your mental health.""."2

+ Vitamin D is metabolized locally in the brain — Experimental models have shown
that vitamin D crosses the blood-brain barrier and directly influences neural activity.
Brain tissue expresses both 1a-hydroxylase, which converts vitamin D to its active
form, and 24-hydroxylase, which helps regulate its levels. These local systems
suggest that vitamin D is not only transported to the brain but also metabolized

within it.’

* Supports neuronal growth and neurotransmitter balance — Vitamin D helps the
brain grow, maintain, and repair its nerve cells by regulating key proteins that
support neuron health, including BDNF, nerve growth factor (NGF), and glial cell line-
derived neurotrophic factor (GDNF). These proteins are like growth signals that
keep your brain flexible, resilient, and able to adapt to stress.

Vitamin D also plays a role in making important brain chemicals like dopamine,
which help regulate mood, motivation, and emotional balance. Together, these
actions help vitamin D keep your brain chemistry steady and supportive of

emotional well-being.
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* Reduces neuroinflammation through immune modulation — Vitamin D plays an
important role in regulating the immune system, both in the brain and throughout
the body. It lowers the production of inflammatory molecules like TNF-a and IL-6,
while increasing anti-inflammatory signals such as IL-10. This matters because
chronic inflammation has been linked to depression, anxiety, and other mood

disorders.

Vitamin D receptors are found on microglia, the brain's immune cells. When
activated, they help keep these cells from becoming overactive and triggering
harmful inflammation. By quieting this inflammatory response, vitamin D helps
create a more balanced and supportive environment for emotional and cognitive
health.

* Low levels are consistently linked to mood disorders — Individuals with low serum
25(0H)D (circulating vitamin D) concentrations are more likely to report feelings of
sadness, hopelessness, and reduced interest in daily activities. Population studies
across different age groups, including adolescents, adults, and the elderly, have
observed that lower vitamin D levels are correlated with a higher risk of depression.

Given its role in brain development and mood regulation, vitamin D offers an important,
low-risk avenue for supporting mental health. Read "The Role of Vitamin D Deficiency in

Mental lliness" to learn more.

The Synergistic Effects of Magnesium and Vitamin D

Magnesium and vitamin D do more than support mental health independently — they
rely on each other to work properly. These nutrients are metabolically intertwined, and
deficiencies in one interfere with the function of the other. When used together, they
offer enhanced support for mood regulation, cognitive performance, and stress

resilience that exceeds the effect of either nutrient alone.

« Magnesium and vitamin D work hand in hand — Vitamin D boosts magnesium
absorption in your gut, while magnesium helps convert inactive vitamin D into its

active form. That means if your magnesium is low, vitamin D won't work properly,
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and vice versa. These two nutrients also work synergistically with vitamin K2.

Combining all three supplements significantly reduces the amount of vitamin D
needed to maintain optimal health. A study of 2,920 individuals indicated that many
of those not taking magnesium and K2 required a remarkable 244% more oral
vitamin D to achieve similar healthy levels compared to those who took magnesium
and K2.

Magnesium buffers against vitamin D-induced calcium overload — One of vitamin
D's roles is to increase calcium absorption, but this can become harmful if not
properly balanced. As mentioned above, magnesium acts as a physiological
counterbalance, regulating calcium flow into cells. Ensuring adequate magnesium

intake keeps this calcium signaling in check.

Together they reduce inflammation more effectively — Both nutrients have
independent anti-inflammatory effects, but they also amplify each other's immune-
modulating power. Magnesium deficiency increases the expression of pro-
inflammatory cytokines, while optimal magnesium levels help vitamin D suppress
these inflammatory markers more effectively.

They work in tandem to regulate neurotransmitter systems — The complementary
actions of magnesium and vitamin D balance excitatory and inhibitory
neurotransmission and stabilize mood-related brain chemistry. When both nutrients
are replete, the brain is more likely to function in a calm, focused, emotionally

regulated state.

Co-supplementation improves mood and neuroinflammatory markers — In a
randomized controlled trial, obese women with mild to moderate depressive
symptoms received either vitamin D, magnesium, both, or placebo for eight weeks.
The co-supplementation group showed significant improvements in mood, along
with favorable changes in BDNF, inflammatory markers, and serum vitamin D and

magnesium levels.'s
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In another randomized study involving children with ADHD who received vitamin D
and magnesium for eight weeks, findings showed significant improvements in
emotional problems, peer difficulties, total difficulties, and internalizing symptoms
compared to those receiving a placebo. These gains were most pronounced in
children with low baseline levels of both nutrients.’s

Take a deeper dive into how these nutrients work together to support your mental health

in "Can This Dynamic Duo Curb Your Anxiety and Depression?"

How to Optimize Your Vitamin D Levels Effectively

Vitamin D synthesis in the body depends heavily on sun exposure, making natural
sunlight the most effective and biologically efficient way to raise your levels. Although
supplementation is sometimes necessary, sun-derived vitamin D provides additional

health benefits that go beyond what supplements offer.

 Sunlight is the body's primary source of vitamin D — Your skin converts UVB
radiation from the sun into vitamin D3, a process that occurs most efficiently when
bare skin is exposed to midday sunlight without sunscreen. This natural pathway
supports not only serum vitamin D levels but also a wide range of downstream
benefits, including improved mental health, reduced inflammation, and enhanced

longevity.

In fact, many of the benefits historically attributed to vitamin D supplements, such
as reduced cancer risk, lower all-cause mortality, and better psychological
outcomes, are driven by sun exposure itself. To explore the full-body benefits of sun
exposure beyond vitamin D, read "Beyond Vitamin D Production — How Sensible

Sun Exposure Supports Overall Health.'

* Sun exposure is safest and most effective after removing vegetable oils from your
diet — Linoleic acid (LA), found in most industrial vegetable oils, makes your skin
highly sensitive to UV-induced oxidative stress and DNA damage. Once stored in fat
tissue, LA remains in the body for months or even years, slowly leaking back into
circulation.
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If you've been consuming seed oils regularly, sun exposure near solar noon triggers
inflammatory reactions. To lower your risk, keep your total LA intake below 2% of
daily calories. This means eliminating seed oils from your diet, including soybean,
corn, canola, sunflower, safflower, cottonseed, and grapeseed oils. Replace them

with healthy fats like grass fed tallow, butter, and ghee instead.

Give your body time to clear the backlog. Wait four to six months before increasing
midday exposure. During this detox period, stick to early morning or late afternoon

sun to support vitamin D synthesis without provoking oxidative stress.

Your personal vitamin D response depends on skin tone and body fat — People with
darker skin need longer sun exposure to produce the same amount of vitamin D as
those with lighter skin, because melanin acts as a natural sunscreen. Additionally,
since vitamin D is fat-soluble, individuals with higher body fat require more frequent
exposure, as fat tissues sequester both vitamin D and seed-oil-derived oxidized
compounds.

Use the "sunburn test" to guide safe exposure — The easiest way to determine your
limit is to monitor your skin for pinkness. If your skin becomes slightly flushed but

not burned, you're in the optimal range for vitamin D production.

Over time, as LA clears from your tissue, your tolerance to UV light increases and
the risk of burning or long-term damage decreases. Most people build their
tolerance gradually by extending time in the sun without ever reaching the threshold

of visible sunburn.

Timing matters — During Daylight Saving Time, solar noon typically occurs around 1
p.m., with peak UVB exposure between 10 a.m. and 4 p.m. After six months of an

LA-free diet, you can safely aim for sun exposure during this window.

Start with five to 15 minutes, depending on your skin tone, then slowly increase as
needed. For year-round vitamin D synthesis, aim for exposure during times when
your shadow is shorter than your height — a quick visual cue that UVB rays are

strong enough to stimulate production.



» Support sun exposure with protective compounds — If full seed oil elimination isn't
yet complete or if you need to be out during peak hours, certain supplements and
topical agents help protect against oxidative stress:

o Take 12 milligrams of astaxanthin daily to enhance your skin's UV resistance.

> Apply topical niacinamide (vitamin B3) cream before sun exposure to protect

against UV-induced DNA damage.

o Take a baby aspirin 30 to 60 minutes before sun exposure to help prevent LA

conversion to harmful oxidized linoleic acid metabolites (OXLAMSs).

» Another revolutionary strategy is to get pentadecanoic acid (C15:0) — C15:0, a
stable odd-chain saturated fat found in grass fed dairy and ruminant fats,
selectively displaces LA from skin cell membranes and speeds up its clearance

from adipose tissue, protecting you from skin damage.

Most people get only 100 to 200 milligrams of C15:0 per day. | personally take 2
grams daily. At this dose, research suggests your skin's outermost cells
(keratinocytes) begin incorporating C15:0 in place of LA. Over time, this substitution
lowers LA content in the skin. Some studies show a 25% to 30% drop in skin LA
within three to four months.

Without C15:0, it usually takes two to three years of strict low-LA intake to clear out
80% of your stored supply. In my experience, combining both C15:0 plus LA
restriction gets you there in 12 to 18 months. For the full breakdown of this strategy,

read "The Fast-Track Path to Clearing Vegetable Oils from Your Skin.'

» Use supplements strategically — If you live in a northern latitude, spend most of
your time indoors, or have trouble reaching optimal blood levels through sun alone,
supplementation is a helpful tool. Ideally, aim for vitamin D levels between 60 and
80 ng/mL (150 and 200 nmol/L) for optimal health. Learn more about how to
properly supplement with vitamin D in "Acute Care Hospital Reports Improved

Patient Outcomes After Vitamin D Project.’
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Why | Recommend Magnesium Supplements Over Food Alone

Even with a whole-food, plant-rich diet, many people are still running low on magnesium,
and that's not necessarily because of poor habits. The deeper problem is systemic —
modern agriculture has stripped magnesium from the soil, leaving today's vegetables
with a fraction of the mineral content they once had. You could eat perfectly and still

come up short.

 Soil depletion has lowered magnesium in food — Industrial farming has exhausted
topsoil magnesium levels, especially in commercially grown produce. This means
even if you eat a generous amount of leafy greens, you're likely not getting the
magnesium your brain and nervous system require. And of the magnesium you do
eat, only about 30% to 40% is absorbed by the body, depending on gut health,
stomach acid, and the presence of other nutrients.

* Food-first isn't enough when your brain is underpowered — Normally, the best
approach to nutrient repletion is through food. But magnesium is one exception. If
your nervous system is overworked or depleted, supplementation is often required
to bridge the gap and restore function. Especially when the goal is preserving
mental health, food alone rarely delivers a full recovery.

* Avoid nuts and seeds despite their magnesium content — While pumpkin seeds and
almonds are often recommended for boosting magnesium, they also contain high
levels of LA. For people with gut issues, inflammation, or mood instability, these
"healthy fats" do more harm than good.

» Choose the right type of magnesium for your needs — Not all magnesium
supplements are created equal. | recommend sticking with magnesium glycinate,
magnesium malate, or magnesium L-threonate for long-term use. These forms are

well tolerated and actually get into your tissues, where they matter.

Glycinate is calming, making it ideal for stress, anxiety, and sleep issues. Malate
helps with energy production, which is useful if you feel tired all the time. L-

threonate is frequently recommended for sleep, memory, and mental focus. | don't



recommend magnesium oxide, as it mostly passes through your system unused.
Supplementation is a powerful tool, but it works best as part of a larger strategy. Lower
your stress load, walk daily, sleep deeply, and eat diverse whole foods. Magnesium and
vitamin D supplements support these functions, but they don't replace them. Keep an
eye on your body's cues and adjust as needed. But remember — restoring mental health

takes more than a supplement; it requires a comprehensive healthy lifestyle.

Frequently Asked Questions (FAQs) About Vitamin D,
Magnesium, and Mental Health

Q: Can low magnesium levels cause anxiety or depression?

A: Yes. Being deficient in magnesium is strongly linked to anxiety, depression, and
other mood disorders. Magnesium regulates neurotransmitters like glutamate and
GABA, supports stress resilience, and helps control inflammation in the brain, all of
which affect emotional balance and mental performance.

Q: How does vitamin D affect mental health?

A: Vitamin D supports brain health by regulating serotonin and dopamine levels,
reducing inflammation, and promoting neuroplasticity. Deficiency has been
consistently associated with increased risk of depression, anxiety, and cognitive
decline. Vitamin D receptors are found throughout the brain, including areas

involved in mood regulation.

Q: What's the connection between magnesium and vitamin D?

A: Magnesium is required to convert vitamin D into its active form in the body. At the

same time, vitamin D enhances magnesium absorption, helping your body retain and
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use more of it. These two nutrients depend on each other to work properly.

Q: How do | increase my vitamin D naturally?

A: The most effective way to boost vitamin D is through sun exposure. Midday sun,
without sunscreen and after eliminating LA-rich vegetable oils from your diet, allows
your skin to produce vitamin D3 naturally. Start with short sessions and increase
gradually based on your skin tone and tolerance. Supplements are useful when sun

exposure isn't possible.

Q: Why isn't food alone enough to meet magnesium needs?

A: Modern soil depletion and low absorption rates mean most people don't get
enough magnesium from food, even with a healthy diet. Only 30% to 40% of dietary
magnesium is absorbed, and stress, gut issues, and seed oils worsen the problem.

Supplements are often necessary for restoring optimal levels, especially for mental
health.
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