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Guest: Louisa Nicola

Disclaimer 1: The sources presented here, directly (or as closely as possible), look at statements
made by the guest in this episode. In order to report on each topic thoroughly, an extensive search

and review (beyond the scope of this document) would be required.

Disclaimer 2: The information provided in this podcast and any associated materials is not
intended to replace professional medical advice. For any medical concerns, it is essential to consult

a qualified health professional.
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Alzheimer’s Disease Prevalence By Gender

“I'm really here to tackle one disease, and that is Alzheimer's disease, mainly for women,

because two thirds of all Alzheimer's disease cases are female.”

Across global studies, women consistently show higher Alzheimer’s prevalence than men in
older age groups. The “two-thirds are women” figure comes from large U.S. epidemiologic

summaries and is repeated in recent reviews.

References 1-7.

Alzheimer’s Disease Risk Factors

“if we go through and we have a look at all of the people that currently have Alzheimer's
disease, 95% of them could have been prevented because this is not a disease of genetics.
It's a disease of lifestyle. Only around three to 5% of the total dementia cases are driven by

what we call 100 penetrant, 100% penetrant, genes penetrant, meaning we're we're born with
our, with our genetic makeup. Meaning that, for example, if you have a genetic mutation on
chromosome four, that's how you're born. You've got a genetic mistake on chromosome four,

you will get Huntington's disease. There is nothing we can do about that. That's how you were
born. But when it comes to Alzheimer's disease, there's around 20 to 30 genes involved in the
disease, only around 3% of the disease cases. Right now, were driven through those genetic

mutations.”

Alzheimer’s disease risk reflects both non-modifiable and modifiable factors. Non-modifiable
factors include age, which is the dominant risk factor; sex (women have higher prevalence); and
genetic susceptibility, such as APOE €4 and rare mutations in APP, PSEN1, and PSEN2. These largely
determine a person’s baseline vulnerability but cannot be changed. In contrast, modifiable factors
are medical, lifestyle, and psychosocial exposures that can raise or lower risk across life. Major
maodifiable risks include low education and limited cognitive stimulation, vascular and metabolic
conditions (midlife hypertension, diabetes, obesity, dyslipidemia), smoking, physical inactivity,
depression, social isolation, hearing loss, unhealthy diet, heavy alcohol use, sleep disruption, and

poor management of comorbidities.



Large epidemiologic and modeling studies estimate that around 30-40% of
Alzheimer’s/dementia cases worldwide are attributable to these modifiable factors, meaning that in
principle, roughly one in three cases could be delayed or avoided if they were effectively prevented
or treated at the right life stage. The remaining =60-70% of risk is thought to be driven by
non-modifiable factors (age, genetics, baseline biology) and by currently unmeasured or unknown

factors.

References 8-22.

The SMART Trial: Alzheimer’s Disease and Resistance Training

“One of the most compelling studies was probably the, um, the smart trial where they, uh, took
a group of people with mild cognitive impairment and gave them two to three weeks, uh, two
to three times per week of resistance training. And they not only preserved their cognitive
functions, but they enhanced their processing speed, they enhanced their fluid intelligence, and

they had slowing of the gray matter.”

The guest is referring to the SMART (Study of Mental and Resistance Training) trial. This trial
was a randomised, double-blind, double-sham controlled study in 100 older adults with mild
cognitive impairment that tested 6 months of high-intensity progressive resistance training (PRT)
and/or computerised cognitive training (CCT), performed 2—3 times per week with follow-up to 18
months. Participants were assigned to active or sham resistance training (whole-body, high-load vs
seated callisthenics) crossed with active or sham cognitive training (multidomain computerised

training vs watching videos and quizzes).

The primary outcomes were global cognition (ADAS-Cog) and functional independence, with
secondary outcomes including specific tests of executive function, memory, and processing speed.
Resistance training significantly improved global cognition at 6 months and led to a higher proportion
of participants achieving “normal” ADAS-Cog scores (48% vs 27% without resistance training), while
benefits in executive function (e.g., matrix reasoning) and overall cognitive domain scores were

maintained over 18 months.



50

45

40

35

30

25

20

15

10

Percent with Normal ADAS-Cog Score

RESISTANCE No RESISTANCE COGNITIVE No COGNITIVE

B Baseline 06 month

Fig. 2. Proportion of participants with ADAS-Cog total score within normal range at
baseline and after 6 months of training. *Resistance training was associated with a
significantly increased proportion of participants with normal ADAS-Cog scores
(increasing from 24% at baseline to 48% after training compared with 20% to 27% in the
nonresistance training participants: adjusted OR (95% Cls) = 3.50 (1.18, 10.48), P < .03).
By contrast, there was no significant effect of CT on ADAS-Cog status at 6 months
(increasing from 29% to 48% normal) comparefd with noncognitive training participants
(increasing from 14% to 27% normal; OR 1.00 (0.34, 2.95; P > .99).
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Fig. 3. Changes in Executive and Global Domain scores at 18 months by randomization
group. Data represent the 18-month z-score change and standard error for each group.
COMBINED = PRT + CT; CONTROL = sham cognitive and sham exercise. Greater z-
score changes indicate more improvement. A, Executive Domain changes at 18 months.
The PRT Group improvement was significantly greater than the Combined Group
improvement (*P = .02). No other comparisons were significant (P > .05). B, Global
Domain changes at 18 months. The PRT Group improvement was significantly greater
than the Combined Group improvement (**P < .04). No other comparisons were sig-
nificant (P > .05).

Figures extracted from Singh et al. 2014.

Additionally, 6 months of high-intensity progressive resistance training led to a selective
increase in grey matter (cortical thickness) in the posterior cingulate cortex, whereas participants not
doing PRT showed the expected age- and disease-related atrophy in this region. Importantly, the
magnitude of posterior cingulate grey-matter increase was significantly correlated with improvement
in global cognition on the ADAS-Cog, and mediation analysis suggested that change in posterior

cingulate thickness partly mediated the cognitive benefit of PRT.



References 23-26.

APOE4-Related Risk of Developing Alzheimer’s Disease

“But when you have a copy of the APOE4 gene, it raises your risk of getting the disease. If you
have one copy of the disease. If you have one copy of the gene, it raises your risk by two to
three times. If you have two copies of the gene, it raises your risk by 10 times. If you are a male,
here's the devastating thing. If you are a female with one copy of the gene, you are at doubled
the risk, then your male counterpart. So one copy of the gene of APOE4 gene for a female raises

your risk by about sixfold, whereas two copies raises your risk by 15 fold.”

Compared with people with no APOE4 (usually APOE3/3):

e One APOE4 allele (APOE3/4) typically raises Alzheimer’s disease (AD) risk by about
2-4 fold.
e Two APOE4 alleles (APOE4/4) raise risk roughly 8—12-fold, with some

biomarker-defined case—control work reporting odds ratios >20.

Scientific research shows that APOE4’s effect on Alzheimer’s risk is often stronger in women than in
men, especially for those with one copy. Some studies found women with one copy of APOE4 have a
higher risk increase than men with one copy, sometimes several-fold higher relative to same-sex
non-carriers. For example, a meta-analysis reported women with one APOE4 allele had ~4-fold

increased risk, while men with one allele showed little or no increased risk in some cohorts.

References 27-32.



APOE €4 Allele in Nigerians

“Louisa: You can get the APOE4 gene checked out with your doctor. It's a simple blood test. But
this is what | want everybody to understand. Just because you have this gene, it does not mean
you will get the disease. There's been a large landmark study done in Nigeria that showed that
the prevalence of APOE4 is really high. A lot of people there have the APOE4 gene, but they also
have the lowest incidence of getting the disease. So that should tell you something that this
disease is not a disease of genetics. It's a disease of lifestyle. And we have several lifestyle

factors that can lower your risk of getting the disease.”

In Nigerians (especially Yoruba elders), the APOE €4 allele is fairly common, but its link to
Alzheimer’s disease (AD) is much weaker than in Europeans. Early community studies found that €4
was similarly frequent in people with AD and in healthy controls, so €4 did not appear to raise AD risk
in these Yoruba samples. A larger study of over 2,000 Yoruba elders confirmed no strong association
between carrying €4 and having AD or dementia. Later studies with larger groups showed that having
two copies of €4 (€4/4) significantly raised the risk of AD, and even having one copy of €4 was
associated with a higher chance of developing AD and quicker cognitive decline, but this effect was

still less strong than what was seen in African Americans studied at the same time.

References 33-36.

Leg Power and Cognitive Performance

“Louisa: having strong legs is by far the most important tool in your toolbox for the prevention of
Alzheimer's disease. And this was. Made certain to me when | read a study done on identical twins.

So they took a pair, they took, uh, 150, uh, pairs of identical twins, right?”

“So the larger the legs, the larger the brain. And | obviously, like when you think about this process,
you automatically think of muscle mass. You think of strength. And by the way, this study was
done, um, it was shown that power is the, is the biomarker here for a bigger brain. So power is just

strength times velocity.”



In this longitudinal study of 324 healthy female twins (average age 55), leg muscle fitness
was quantified as leg extensor power/strength at baseline and related to cognitive performance 10
years later, with brain MRI at ~12 years in a monozygotic (identical) subsample. Higher baseline leg
power strongly predicted less cognitive decline over 10 years, whereas self-reported physical activity
showed only weak, non-significant associations after adjustment. In identical twin pairs discordant
for leg power, the stronger twin had larger total grey matter volume and smaller ventricles more than
a decade later (=3% more grey matter and ~24% smaller ventricles in a small MRI subsample),
meaning the leg—brain link persisted even when genetics and shared early environment were held

constant.

References 37-38.

Neural Effects of Resistance Training

“So when you look at all of the studies. | wanna make it really clear, all of the studies show that
in order to produce the neural effects of resistance training, you need to be lifting at around

80% of your one repetition max. So 80% of one rm.”

Meta-analyses and systematic reviews confirm that, when sets are taken to (or near) failure,
muscle growth is broadly load-independent across ~30-90% 1RM, whereas maximal strength and
neuromuscular performance are consistently superior with moderate-to-high loads (>60-65% 1RM,
especially 280%). Reviews of neural measures (e.g., motor-evoked potentials, intracortical inhibition,
V-waves, EMG) show that resistance training in general increases corticospinal excitability and neural
drive but do not identify a hard intensity cutoff; rather, all sufficiently hard resistance training
produces some neural changes, with heavier loading tending to amplify strength-related neural

adaptations.

References 39-46.



Risks of Sedentarism

“here's a major finding in 2025 found a danger of being active sedentary, which is people who
exercise for like 30 to 60 minutes, but sit for the remaining 10 hours a day. Um, If you sit for
more than 10 hours a day, your risk of cardiovascular disease increases even if you meet weekly
exercise goals, because prolonged sitting shuts down lipoprotein lipase and enzyme essential

for burning fat and cleaning glucose from the blood.”

In the UK Biobank, sitting for more than about 10.6 hours a day was connected to a
significantly higher chance of heart failure (about 45% higher) and death from heart disease (about
62% higher), along with slightly increased risks of atrial fibrillation and heart attacks, even when
considering moderate-to-vigorous physical activity (MVPA). Studies in older adults and women find
that more total sedentary time and longer, uninterrupted sitting bouts are associated with higher
incidence of total cardiovascular disease, higher predicted 10-year ASCVD or Framingham risk, and
greater cardiometabolic risk severity. Meta-analytic data suggest CVD risk rises notably when total
sedentary time reaches about 10-11 hours/day (or 5-6 hours/day of screen time). Reallocation
models indicate that replacing as little as 10-30 minutes/day of sedentary time with MVPA—or, to a
lesser extent, light activity—reduces incident CVD or predicted risk, and lowering sedentary time

remains beneficial even among people meeting MVPA guidelines.

References 47-52.

Chair Squats to Combat Long Sitting Periods

“Louisa: Yeah. And being sedentary is a disease. You can change the trajectory of your life by
doing 10 air squats every hour on the hour. And there was a study that was done on this that
showed that if you do 10 air squats. Every hour. This can compensate for your sedentary

lifestyle because unfortunately, this is the life we're living in.”

A lab trial where people did “chair squats” (10 sit-to-stands over 30 s every 20 min for 6.5 h)
increased energy expenditure by ~17% and lowered post-breakfast insulin by ~11% versus
continuous sitting but did not change glucose or triglycerides. This shows that frequent sit-to-stand

breaks give modest acute metabolic benefits, not full risk removal.



Workplace and clinical interventions that break up sitting (sit-stand desks, prompts, light
activity breaks) consistently reduce sedentary minutes but typically only modestly and don’t by

themselves deliver the same benefits as meeting MVPA guidelines.

References 53-58.

Benjamin Levene’s Research

“Ben Levine, Dr. Ben Levine, he's a sports cardiologist and he did this landmark study, which
changed how | thought about zone five training. He took a group of sedentary males, average
age, | think it was around 47 to 55. So. Mid, uh, yeah, around 50 years old. And he scanned
their hearts. He did, you know, he looked at, he did echocardiograms, he took photos of the
heart. He did everything he could to see over the first, you know, uh, uh, when | was first

starting the protocol, what does their heart look like?

He then subjected them to around four hours of exercise per week. And that was stratified
against, he did one, uh, one resistance training session a week. One was high intensity physical
activity at around 90% of the maximum heart rate, the vo two max heart rate. And then in
between, he did some long sessions as well, right? But it was all moderate to rigorous exercise,
and that was done over two years. At the end of those two years, what he found was that he
remodeled the heart by 20 years. So he, he reversed the age related effects and defects of the
heart by 20 years, essentially turning the 50-year-old hearts into 20, uh, turning the 50-year-old

hearts into 30-year-old hearts, just from physical activity alone.”

Benjamin D. Levine is a leading cardiologist studying how different “doses” of exercise affect
heart structure and function across the spectrum from sedentary people to elite athletes. The main
Benjamin Levine trial in sedentary people is the 2-year randomised controlled trial on “Reversing the
Cardiac Effects of Sedentary Aging in Middle Age.”. In this randomised controlled trial, 61 healthy but
sedentary middle-aged adults (mean age 53) were assigned either to a 2-year, supervised
high-intensity endurance exercise programme or to an attention-control stretching programme to
test whether long-term training could reverse age-related stiffening of the heart’s main pumping
chamber (the left ventricle). Fitness (VO,max) and heart function were measured with invasive

pressure catheters and 3-D echocardiography to construct precise pressure—volume curves and



calculate left ventricular stiffness. The exercise group followed a progressive, 4-5 days/week aerobic
program, starting with three 30-minute moderate sessions per week and gradually building to a
“committed exerciser” regimen that included 2—3 days of moderate-intensity continuous training
(e.g., brisk walking, jogging, cycling) plus 1-2 days of high-intensity intervals (short vigorous bouts
interspersed with easier recovery) and at least one weekly longer session of 60+ minutes. The control
group attended supervised sessions focused on stretching, balance, and light yoga-type movements

without a significant aerobic load to control contact time and attention.

After 2 years, the exercise group (with ~88% adherence) increased VO,max by 18% and
showed a significant right/downward shift of the diastolic pressure—volume relationship, indicating
reduced ventricular stiffness and improved compliance, while the control group did not change.
Exercise also enlarged left-ventricular end-diastolic volume without raising pulmonary capillary
wedge pressure, meaning the heart could pump a larger stroke volume at the same filling pressure.
These findings suggest that starting a structured, relatively vigorous endurance programme in late
middle age can partially reverse the cardiac stiffening of sedentary ageing, potentially lowering

future risk of heart failure with preserved ejection fraction.

References 59-62.

The SPRINT trial

“We don't want the capillaries to die. They're one cell thick. Any type of damage can damage
them and kill them. Hypertension, there was a really great study, it was called, it was actually
the SPRINT trial and it was, it's now the gold standard for the recommendation of 120 over 80.

So when you have your blood pressure taken, we get the systolic over diastolic.”

“That's when we start to get the breakdown of those small one cell thick capillaries. So in this
trial, in the sprint trial, what they found was that when they aggressively manage these
patients and they bring their blood pressure down, they did it pharmacologically through

something called an ACE inhibitor. It's a medication to drive down blood pressure when they

bring it down pharmacologically, these patients preserved their brain. Gray matter and their

cognitive functions.”



The SPRINT Trial (Systolic Blood Pressure Intervention Trial) was a large, multicentre
randomized controlled trial designed to test whether intensive blood pressure lowering improves
outcomes compared with standard treatment. It enrolled 9,361 adults aged 50 years or older with
hypertension and elevated cardiovascular risk, but without diabetes or prior stroke, and compared a
systolic blood pressure target of <120 mm Hg (intensive treatment) with <140 mm Hg (standard
treatment). The trial was stopped early after a median follow-up of just over three years because

clear benefits emerged in the intensive-treatment group.

It was reported that intensive blood pressure control significantly reduced major
cardiovascular events by about 25% and all-cause mortality by about 27% compared with standard
treatment. Benefits were consistent across key subgroups, including older adults (275 years) and
those with chronic kidney disease. However, intensive treatment was associated with higher rates of
adverse events such as hypotension, electrolyte abnormalities, and acute kidney injury, highlighting
the need to balance benefits against risks when applying lower blood pressure targets in clinical

practice.

In the cognitive substudy, SPRINT-MIND, participants assigned to the lower systolic blood
pressure target (<120 mm Hg) had a significantly reduced risk of developing mild cognitive
impairment (MCl) compared with those treated to the standard target (<140 mm Hg). Because MCl is
a strong precursor to dementia, this finding suggests that intensive blood pressure control may help

preserve cognitive function and delay early cognitive decline.

However, the trial did not show a statistically significant reduction in probable dementia,
largely because SPRINT was stopped early and follow-up time was shorter than originally planned,
limiting the number of dementia cases observed. Brain MRI analyses from SPRINT-MIND also showed
that participants in the intensive-treatment group had less progression of white-matter
hyperintensities, a marker of small-vessel cerebrovascular disease that is associated with cognitive
decline and vascular dementia. Together, these findings indicate that lower blood pressure likely
benefits the brain by reducing small-vessel damage and maintaining cerebrovascular health, even

though definitive dementia prevention could not be confirmed within the trial’s timeframe.

References 63-66



Brain Glucose Metabolism and Menopause

“And here's what's really interesting, uh, and devastating, if you will, for females during the
onset of perimenopause, right? When we see a decline in estrogen, right, we see a decline in
estrogen. What happens is we also see, and this has been shown in pet imaging studies, we

also see a 30% reduction in brain glucose metabolism.”

According to work by Dr. Lisa Mosconi and colleagues on cognitively normal women aged
~40-60, PET imaging shows that brain glucose metabolism declines substantially with menopause.
Pre-menopausal women tend to have higher rates of glucose uptake throughout the brain, while
perimenopausal and especially post-menopausal women show marked reductions in glucose

metabolic activity in several key regions.

References 67-68

Menopausal Hormonal Therapy and Dementia Risk

“Louisa: I'm Switzerland. Meaning that there is no evidence to suggest right now we don't have
large scale randomized control trials to show that hormone replacement therapy prevents
dementia. So what | will tell you is this, it is a signal. It is a supporter. It will help you do the

things that can lower your risk of dementia.”

Large trials have shown a modest increase in dementia/Alzheimer’s disease with menopausal
hormone therapy overall, especially with combined estrogen—progestogen and longer use. However,
other observational studies and meta-analyses report reduced or neutral risk, especially with
estrogen-only regimens and midlife initiation. There is a need for further research to clarify these

relationships; thus, its use for dementia prevention should be considered with caution.

References 70-76



The Women’s Health Initiative Trials and Breast Cancer

“Louisa: Well, so that's the, that's the big question. That's the elephant in the room. Should you
go on hormone replacement therapy or should you not? And that's definitely a conversation
between you and your physician. However, we've got large scale studies right now to show that
we don't have to be afraid of hormone replacement therapy. And without going too deep into
the weeds, um, there was a massive study that was done, the Women Women's Health
Initiative that scared women out of taking hormone replacement therapy in fear breast cancer
of getting breast cancer. Correct. Uh, that study's been retracted and we went from having 40%
of women on hormone replacement therapy to just 4% of women on hormone replacement

therapy.”

The Women'’s Health Initiative (WHI) consisted of two large randomised hormone therapy
trials that showed the opposite effects of the two regimens on breast cancer. In women with an
intact uterus, combined conjugated equine estrogen plus medroxyprogesterone acetate (CEE+MPA)
increased invasive breast cancer incidence and produced more node-positive cancers and higher
breast cancer mortality compared with placebo, with the excess risk persisting for more than a
decade after stopping therapy. In contrast, among women with prior hysterectomy, estrogen-only
(CEE) significantly reduced breast cancer incidence and breast cancer mortality , and these benefits
also persisted for many years post-treatment. Long-term pooled WHI follow-up confirmed no overall
increase in all-cause or cancer mortality from either regimen, but clearly delineated that CEE+MPA is
associated with higher breast cancer risk, whereas CEE alone is associated with lower breast cancer
risk, shaping current guidance to use menopausal hormone therapy cautiously, tailoring regimen

choice to uterine status and overall risk profile.

References 77-84



Aducanumab

“In fact, um, one of the worst things that could have happened was the, uh, Biogen, which is a,
a pharmaceutical company, uh, invented Aducanumab. Okay? Aducanumab is a monoclonal
antibody. So it's an IV medication used to treat Alzheimer's disease. And the New England
Journal of Medicine released this study that found that when patients are undergoing this
Alzheimer's disease, patients head full of amyloid were undergoing, uh, this therapy. They
found that they were having micro hemorrhage hemorrhages, brain bleeds. Uh, they were
taking at least like four grams of brain tissue out with them. And in some patients it was

resulting in death. ”

Aducanumab is a human monoclonal antibody against aggregated amyloid-f3 in the brain. It
was the first in its class to be approved (by the US FDA in 2021), albeit controversially, for treating
early Alzheimer’s disease. Aducanumab, like other anti-amyloid antibodies, is known to cause a
phenomenon on brain MRI called amyloid-related imaging abnormalities (ARIA). These included
ARIA-E, which is cerebral edema or swelling and ARIA-H, microhemorrhages (tiny bleeds), superficial

siderosis, and sometimes larger bleeds.

Reference 85



Sleep, Brain Health, and Metabolic Regulation

“during deep sleep, we activate the glymphatic system {(...)

Large studies have shown that trackers are actually not that reliable. They're not that reliable

for picking up on heart rate variability, sleep metrics, even resting heart rate {(...)

just one night of sleep deprivation is raising your risk of amyloid beta by at least 4-5% (...) we

know that you're increasing your risk of type two diabetes with sleep deprivation {(...)

for the person who is having trouble falling asleep at night, | would strongly recommend

introducing a supplement called gaba, which is gamma aminobutyric acid (...)

One thing that, you can supplement with is glycine (...) it helps with sleep by way of
temperature regulation, it can bring down your core body temperature. And in fact (...) glycine

itself has one of the greatest longevity benefits for improving lifespan (...)”

Role of Glymphatic System Activation During Sleep

Sleep plays a central role in activating the glymphatic system, the brain’s waste-clearance
pathway that facilitates the movement of cerebrospinal fluid (CSF), the fluid that circulates around
and within the brain and spinal cord, through brain tissue. During non-rapid eye movement (NREM)
sleep, particularly slow-wave sleep, the deepest stage of NREM sleep characterised by slow brain
oscillations, CSF influx into the brain increases substantially alongside an expansion of interstitial
space, the microscopic space between brain cells through which fluids and solutes move. This
expansion, estimated at approximately 60 percent, enhances convective clearance of metabolic
by-products such as amyloid- and tau, proteins associated with neurodegenerative disease, as well

as lactate and glutamate.

Experimental studies in animals indicate that glymphatic clearance is around twofold higher
during sleep or anaesthesia than during wakefulness, with deep slow-wave sleep associated with up
to 80-90 percent greater clearance efficiency. Human imaging studies similarly show increased
CSF—brain exchange during sleep and reduced clearance following even a single night of sleep

deprivation, accompanied by increased amyloid-f3 accumulation. These effects are supported by



state-dependent physiological mechanisms, including reduced norepinephrine tone, referring to
lower baseline levels of a neuromodulator involved in arousal and vascular regulation, which
decreases resistance to fluid exchange. Slow vasomotion, rhythmic changes in blood vessel diameter,
together with slow-wave neural activity during NREM sleep, helps drive low-frequency CSF flow

through brain tissue.

Beyond waste removal, glymphatic activity during sleep also supports the distribution of
nutrients and signalling molecules across the brain. Evidence indicates that chronic sleep disruption
and age-related reductions in slow-wave sleep impair glymphatic function, potentially increasing
vulnerability to neurodegenerative conditions such as Alzheimer’s disease and contributing to other

adverse neurological outcomes.

Reliability of Sleep Wearables for Physiological and Sleep Metrics

Research indicates that sleep wearables are generally reliable for measuring nocturnal
resting heart rate and heart rate variability (HRV), a measure of variation in time between heartbeats
that reflects autonomic nervous system activity, when assessed during sleep. Validation studies show
high agreement between several consumer devices and electrocardiography (ECG), the clinical gold
standard for heart rhythm measurement, with low error rates for resting heart rate and strong
correlations for nocturnal HRV. However, this reliability declines substantially during wakefulness or
movement, meaning HRV data from wearables are most suitable for tracking trends over time rather

than for clinical diagnosis.

Evidence also suggests that sleep wearables perform reasonably well in distinguishing sleep
from wake and estimating total sleep time and sleep timing, though they tend to overestimate sleep
duration and frequently misclassify quiet wakefulness as sleep. Accuracy is notably lower for detailed
sleep staging, meaning the differentiation between light, deep, and rapid eye movement sleep, with

variable agreement compared to polysomnography, the clinical standard sleep assessment.

Effect of Acute Sleep Deprivation on Amyloid-f3 Levels

A single night of total sleep deprivation can measurably increase amyloid-3 levels in humans.
Amyloid-f3 is a protein involved in synaptic function that can accumulate pathologically in the brain
and is implicated in Alzheimer’s disease. Under normal conditions, cerebrospinal fluid (CSF), the fluid
surrounding and circulating within the brain, shows an overnight reduction in amyloid-f during
sleep. Multiple human studies indicate that sleep deprivation prevents this normal decline and

instead results in higher morning amyloid-f3 levels, typically in the range of approximately 10-30



percent compared with a rested-sleep condition. Experimental evidence also suggests that this
increase is driven partly by enhanced amyloid- production during wakefulness rather than by
circadian or stress-related factors alone. Neuroimaging studies using positron emission tomography
further show small but statistically significant increases in regional brain amyloid-[3 signal after one

night of sleep deprivation.

Sleep Deprivation and Risk of Type 2 Diabetes

Chronic sleep deprivation and persistently poor or irregular sleep are associated with a
significantly increased risk of type 2 diabetes, a metabolic disorder characterised by insulin resistance
and impaired blood glucose regulation. Large cohort studies and meta-analyses consistently show
that short sleep duration, typically five to six hours per night, is linked to an approximately 20-50
percent higher risk of developing type 2 diabetes compared with sleeping seven to eight hours.
Experimental evidence from sleep-restriction trials supports a causal relationship, demonstrating
that reduced sleep impairs insulin sensitivity and glucose tolerance within days to weeks, even in the
absence of weight gain. Proposed mechanisms include increased insulin resistance, dysregulation of
appetite and energy balance, heightened sympathetic activity, hormonal disruption, and low-grade

inflammation.

Oral GABA Supplements and Sleep Onset

Oral gamma-aminobutyric acid (GABA), an inhibitory neurotransmitter involved in regulating
neural excitability, may modestly reduce sleep latency, the time it takes to fall asleep, in some
individuals. Small randomised controlled trials indicate that doses typically ranging from 75 to 300
mg taken before bedtime can shorten sleep onset and slightly improve sleep efficiency or non-rapid
eye movement sleep, particularly in people with sleep-onset insomnia or poor sleep quality.
However, findings across studies are mixed, sample sizes are small, and systematic reviews
characterise the overall evidence as limited and heterogeneous. Short-term use of oral GABA appears
generally well tolerated, with mild side effects such as gastrointestinal discomfort, headache, or
drowsiness reported in a minority of participants. Robust evidence on long-term safety and efficacy is
lacking, and current data suggest that any benefits are modest compared with established

treatments for insomnia.

Glycine Supplementation and Sleep

Research suggests that glycine supplementation can modestly improve sleep in individuals

with sleep complaints. Small randomised trials indicate that taking approximately 3 g of glycine



before bedtime is associated with improvements in subjective sleep quality, reduced sleep onset
latency, improved sleep efficiency, and better next-day alertness and fatigue. Objective sleep
measures show more stable sleep and earlier entry into slow-wave sleep, without major alterations
in overall sleep architecture. Proposed mechanisms include glycine’s ability to lower core body
temperature and influence neural systems involved in sleep regulation. Short-term studies report
good tolerability at typical doses, but the evidence base is limited by small sample sizes, short study
durations, and potential bias, with long-term effectiveness and comparative efficacy against

established insomnia treatments remaining uncertain.
Glycine Supplementation and Longevity

Evidence suggests that glycine supplementation can extend lifespan and improve healthspan
in several animal models, but there is currently no direct evidence that it increases human lifespan.
Experimental studies in worms, rats, and mice show that glycine-enriched diets are associated with
longer median and maximum lifespan, along with favourable metabolic and inflammatory changes.
These effects appear to involve mechanisms such as modulation of the methionine cycle, enhanced
antioxidant capacity through glutathione synthesis, improved mitochondrial function, and reduced
oxidative stress and inflammation. In humans, short-term trials of glycine, often combined with
N-acetylcysteine, show improvements in ageing-related biomarkers and functional outcomes, but no
studies have yet examined effects on long-term survival or ageing trajectories. As such, while animal

data support a potential longevity benefit, its relevance to human lifespan remains unproven.
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Omega-3 Fatty Acids: Quality, Biological Effects, and Cognitive Health

“there was this study that was done that showed that around 95% of the most popular
Omega-3 supplements in the US and there was about 85 of them that were tested, exceeded

the normal oxidation level (...) they're oil, they can become rancid and oxidized.

Omega-3s (...) one of the most potent stimulus that you could have for the brain. They help with

cell membrane fluidity {(...)

These have massive anti-inflammatory effects {(...)



there's been several trials to show that Omega-3 fatty acids are most beneficial and most effective

for mild cognitive impairment patients (...) people who have got Alzheimer's disease.”

Study: Oxidation Levels in Commercial Omega-3 Supplements

A multi-year analytical study examined the oxidative status of 72 marine- and
microalgal-derived omega-3 supplements sold in the United States between 2014 and 2020. The
study tested products for peroxide value (PV), para-anisidine value (p-AV), and total oxidation
(TOTOX), standard laboratory markers used to assess lipid oxidation, and compared results against
the Global Organization for EPA and DHA (GOED) voluntary oxidation limits. Supplements were
sampled across multiple years, oil sources, delivery formats, and certification statuses, with
independent laboratory verification for products exceeding thresholds. The analysis found substantial
variability in oxidative quality: overall, 54 percent of products exceeded at least one GOED oxidation

limit.

Flavoured supplements were markedly more likely to exceed recommended limits than
unflavoured products, with approximately 68 percent of flavoured products surpassing the TOTOX
threshold compared with 13 percent of unflavoured products. Statistical modelling indicated that
flavouring was independently associated with higher oxidation values, even after controlling for oil
source, formulation, and certification. The authors note that oxidation markers, particularly p-AV, can
be artificially elevated by flavouring compounds, complicating interpretation, and emphasise that

exceeding voluntary oxidation limits does not necessarily equate to proven health risk.

Oxidation Levels in Commercial Omega-3 Supplements

A substantial proportion of commercially available omega-3 supplements exceed
recommended oxidation limits, though reported estimates vary widely depending on market,
product type, and analytical criteria. Using commonly cited voluntary standards from the Global
Organization for EPA and DHA (GOED), which define acceptable limits for peroxide value, p-anisidine
value, and total oxidation (TOTOX), surveys across multiple countries typically find that around 25-50
percent of products exceed at least one oxidation threshold. Some studies report markedly higher
non-compliance in specific contexts, with certain regional markets and flavoured formulations
showing failure rates above 60 percent and, in isolated cases, exceeding 90 percent. In contrast,
targeted analyses of well-controlled, predominantly unflavoured products in some markets report

near-universal compliance with oxidation standards.



Omega-3 Fatty Acids and Cell Membrane Fluidity

Omega-3 fatty acids can support and modulate cell membrane fluidity, although their effects
depend on the specific fatty acid, membrane composition, and cellular context. As polyunsaturated
fatty acids, omega-3s introduce structural bends into phospholipid chains, which can reduce tight
lipid packing and influence membrane dynamics. Experimental and biophysical studies indicate that
docosahexaenoic acid (DHA) more consistently increases membrane fluidity than eicosapentaenoic
acid (EPA), particularly in endothelial, immune, and neural cell membranes, partly through
interactions with membrane cholesterol. However, findings are not uniform: some studies show
minimal effects on bulk fluidity in membranes already in a physiological liquid state, while others
suggest omega-3s primarily alter membrane organisation by redistributing lipid microdomains, such

as lipid rafts, rather than uniformly increasing fluidity.

Anti-Inflammatory Properties of Omega-3 Fatty Acids

Research indicates that omega-3 fatty acids, particularly eicosapentaenoic acid (EPA) and
docosahexaenoic acid (DHA), have well-established anti-inflammatory and inflammation-resolving
effects. These fatty acids are incorporated into cell membranes, where they partially replace
arachidonic acid, an omega-6 fatty acid involved in the production of pro-inflammatory eicosanoids,
thereby shifting inflammatory signalling toward less inflammatory pathways. EPA and DHA also serve
as precursors for specialised pro-resolving mediators, including resolvins, protectins, and maresins,

which actively promote the resolution of inflammation rather than simply suppressing it.

At the cellular level, omega-3s influence immune function by reducing inflammatory cytokine
production, modulating immune cell activation, and altering signalling pathways involved in
inflammatory gene expression. Evidence from animal studies and human clinical trials supports these
mechanisms, with demonstrated benefits in conditions such as rheumatoid arthritis and

cardiovascular disease, while effects in other inflammatory disorders vary by context.

Omega-3 Intake, Cognitive Impairment, and Alzheimer’s Disease

Research suggests that higher intake of long-chain omega-3 fatty acids, particularly
docosahexaenoic acid (DHA) and eicosapentaenoic acid (EPA), is associated with a lower risk of
cognitive decline and dementia when consumed earlier in life or before substantial
neurodegeneration is established. Longitudinal observational studies and meta-analyses report that

greater dietary or supplemental omega-3 intake is linked to an approximately 20 percent lower risk



of dementia or cognitive decline, with incremental increases in DHA or EPA intake associated with

further reductions in risk.

Randomised trials indicate that omega-3 supplementation may produce modest benefits in
people with mild cognitive impairment, including improvements in memory-related outcomes in
some studies. However, systematic reviews of randomised controlled trials in individuals with
established mild-to-moderate Alzheimer’s disease generally find little to no improvement in standard
cognitive measures such as the Mini-Mental State Examination or Alzheimer’s Disease Assessment

Scale—Cognitive Subscale.
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Ashwagandha and Stress Reduction

“Ashwagandha is going to help you with stress”

Research suggests that ashwagandha supplementation can reduce biological and
psychological markers of stress in adults, particularly through effects on cortisol regulation.
Meta-analyses of randomised controlled trials indicate that standardised ashwagandha extracts are
associated with modest reductions in perceived stress and anxiety scores compared with placebo,
alongside consistent decreases in cortisol, a key hormone involved in the stress response. Benefits
are most commonly reported after six to twelve weeks of supplementation in stressed but otherwise
healthy individuals, with additional improvements observed in sleep quality and aspects of mood in
some studies. Typical effective doses range from 250 to 600 mg per day of standardised root or
root-and-leaf extracts. While short-term use appears generally well tolerated, findings across trials
are heterogeneous, and evidence on long-term safety, optimal dosing, and effectiveness across

different populations remains limited.
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Vitamin D Status, Cognitive Health, and Safety

“there was actually a study done on centenarians in China (...) in women, and they showed that
the women who preserved their cognitive functions and who didn't get Alzheimer's disease, had

high levels of vitamin D, so they weren't vitamin D deficient.

In fact, being vitamin D deficient can increase your risk of all cause dementia by 40% (...) having
a high level of vitamin D, which is around 60 nanograms per deciliter, can can lower your risk of

getting Alzheimer's disease by around 80% {(...)

Vitamin D is a hormone and you can get over supplementation with it.”

Study: Vitamin D Status and Alzheimer’s Disease Risk in Chinese Female Centenarians

A population-based observational study examined the association between serum vitamin D
levels and Alzheimer’s disease risk in 514 Chinese women aged 100 years or older, drawn from the
China Healthy Longevity Multicenter Study. Serum 25-hydroxyvitamin D, the standard biomarker of
vitamin D status, was measured alongside cognitive assessment using education-adjusted
Mini-Mental State Examination criteria and clinical exclusion of non-Alzheimer’s dementias.
Adjusting for demographic factors, early-life socioeconomic indicators, cardiovascular risk factors,
and a broad panel of biochemical markers, the study showed that higher vitamin D levels were

independently associated with lower odds of Alzheimer’s disease.

Women in the highest vitamin D quartile had an approximately 87 percent lower likelihood
of Alzheimer’s disease compared with those in the lowest quartile. Dose—response modelling
indicated a clear inverse relationship up to a threshold of around 29 ng/mL, beyond which the
association plateaued. These findings suggest that vitamin D sufficiency is associated with preserved
cognitive health in female centenarians, although the cross-sectional design precludes causal

inference.
Vitamin D Deficiency and Risk of All-Cause Dementia

Research indicates that vitamin D deficiency is associated with a substantially increased risk
of all-cause dementia, with effect sizes commonly reported in the range of 20 to 60 percent
depending on study design and the definition of deficiency. Large prospective cohort studies and
meta-analyses consistently show that individuals with low serum vitamin D levels have a higher

likelihood of developing dementia compared with those with sufficient levels, with several analyses



reporting risk increases of approximately 40 percent. Evidence also suggests a threshold effect, with
dementia risk rising more sharply at lower vitamin D concentrations, typically below 25-50 nmol/L.
While estimates vary across populations and analytical models, the overall body of evidence
supports a meaningful association between vitamin D deficiency and increased dementia risk,

though residual confounding and reverse causation cannot be fully excluded in observational studies.

Vitamin D Status and Risk of Alzheimer’s Disease

Higher serum vitamin D status is associated with a lower risk of Alzheimer’s disease, with the
strongest protective associations observed when deficiency is corrected. Prospective cohort studies
and meta-analyses consistently show that individuals with low vitamin D levels have a significantly
higher risk of Alzheimer’s disease compared with those who are sufficient, while incremental

increases in serum 25-hydroxyvitamin D are associated with progressively lower risk.

Dose-response analyses suggest that risk reductions begin to emerge once levels exceed
approximately 25-50 nmol/L and may continue up to around 75—-100 nmol/L, beyond which
additional benefit appears to plateau. Reported relative risk reductions typically fall in the range of
20 to 60 percent, depending on baseline deficiency severity and population characteristics, with
some cohorts showing larger effects in severely deficient groups. While research supports a potential
causal contribution of vitamin D to long-term Alzheimer’s disease risk, the evidence remains largely
observational, and optimal target levels have not been definitively established through randomised

trials.

Risks of Excessive Vitamin D Supplementation

Research indicates that vitamin D can be over-supplemented, with adverse effects primarily
arising from sustained high intakes rather than typical replacement doses. Excessive supplementation
can lead to elevated serum 25-hydroxyvitamin D levels, which in turn increase calcium absorption
and may cause hypercalcaemia and hypercalciuria. Clinical consequences of these disturbances
include nausea, vomiting, dehydration, confusion, kidney stones, nephrocalcinosis, impaired kidney

function, and, in severe cases, cardiac arrhythmias.

Evidence from randomised trials suggests that chronic intake of higher doses, commonly
above about 3,200-4,000 IU per day, is associated with a modest but measurable increase in
hypercalcaemia and related adverse events in a minority of individuals. By contrast, doses typically
used to correct deficiency are generally well tolerated in healthy adults. The risk of toxicity is higher

with very large or prolonged dosing and in susceptible populations, such as those with underlying



disorders affecting calcium metabolism, highlighting the importance of appropriate dosing and

monitoring when supplementing vitamin D.

References 152-164

Creatine Supplementation: Brain Energy, Cognitive Function, and

Neuroprotection

“Now that we are getting more rigorous with our brain health studies, we have found that

creatine has enormous benefits for the brain {(...)

And one of the studies that changed my thinking came out last year. It was the first ever pilot
study done on Alzheimer's disease patients (...) They put them on 20 grams of creatine per day,
these patients not only preserved their cognitive functions, but they had more energy and they

were able to exercise more {(...)
It can protect your brain against a concussion. It can protect your brain against a stroke {(...)

in the last two weeks, this study was done to show the anti-cancer effects of creatine {(...)
NHANES 2025 study, which is a major study involving over 25,000 adults found linear negative

association between dietary creatine and cancer prevalence. For every standard deviation
increase in dietary creatine intake, the risk of having cancer decreased by roughly 5% to 18%,

depending on the demographic {(...)

there's been phenomenal research to show that you can basically creatine your way out of

sleep deprivation {(...)

there was this recent study (...) these were perimenopausal women. They split them into low
dose creatine where | think they were having 750 milligrams a day, medium dose, which was
around 1.5 grams a day. Then they had them supplement with a range of both creatine
monohydrate and creatine hydrochloride (...) and then there was a placebo group (...) What
they found was that those in the medium range, having the 1.5 had substantial increases in

their mood and their cognitive functions.”



Creatine and Brain Function

Research suggests that creatine may offer modest benefits for brain function by supporting
cellular energy metabolism and neural resilience. Creatine and its phosphorylated form act as an
energy buffer, helping to maintain adenosine triphosphate availability in high-demand tissues such as
the brain, which may protect neurons under conditions of metabolic stress. Experimental work also
indicates that creatine can influence neurotransmission and synaptic function, and animal studies
show protective effects on learning, memory, and hippocampal structure during ageing or injury. In
human studies, supplementation is associated with small improvements in memory, attention, and
processing speed, particularly in older adults or during stressors such as sleep deprivation or hypoxia,
while effects in young, healthy individuals are generally minimal or inconsistent. Evidence for clinical
benefit in conditions such as concussion, depression, or neurodegenerative disease is emerging but

remains limited and mixed.

Study: High-Dose Creatine Supplementation in Alzheimer’s Disease

A recent pilot study investigated the feasibility and potential effects of high-dose creatine
supplementation in individuals with Alzheimer’s disease. In this single-arm intervention, participants
with a clinical diagnosis of Alzheimer’s disease were administered 20 grams of creatine monohydrate
per day for approximately eight weeks, a dose selected to maximise brain creatine uptake. The
primary aims were to assess tolerability, adherence, and changes in brain bioenergetics, alongside
exploratory cognitive and functional outcomes. The study found that high-dose creatine was
generally well tolerated and led to measurable increases in brain creatine levels, assessed using
magnetic resonance spectroscopy. Exploratory analyses suggested preservation of cognitive
performance over the intervention period, alongside reported improvements in perceived energy

levels and physical capacity, including greater ability to engage in exercise.

Given the small sample size and lack of a control group, the findings are preliminary, but they
provide initial evidence that creatine supplementation may support brain energy metabolism and

functional capacity in Alzheimer’s disease, warranting further investigation in larger, controlled trials.

Creatine Supplementation and Protection Against Concussion or Stroke

Creatine supplementation has neuroprotective potential in concussion and stroke models,
primarily through supporting brain energy availability and reducing secondary injury processes, but
definitive evidence in humans remains limited. In experimental models of traumatic brain injury and

cerebral ischaemia, creatine given before injury reduces tissue damage and preserves markers of



cellular energy metabolism, with findings consistent with reduced oxidative stress and improved

mitochondrial function. Early clinical data in humans are more preliminary. Small studies in paediatric
mild traumatic brain injury report improvements in symptoms and functional recovery when creatine
is provided after injury, but there is insufficient evidence from large controlled trials to conclude that

creatine prevents concussion-related harm in high-risk populations.

For stroke, human studies are sparse, with limited short-term trials suggesting safety but not
demonstrating clear improvements in clinical outcomes, and prophylactic use for stroke prevention
has not been tested in outcome-focused trials. Overall, the evidence supports creatine as a plausible
neuroprotective adjunct under metabolic stress, but not as an established preventive or therapeutic

intervention for concussion or stroke.

NHANES Study: Dietary Creatine Intake and Cancer Prevalence

A recent observational study analysed data from the U.S. National Health and Nutrition
Examination Survey (NHANES) spanning 2007 to 2018 to examine the association between dietary
creatine intake and cancer prevalence in adults. The analysis included 25,879 participants aged 20
years and older, with dietary creatine intake estimated from two 24-hour dietary recalls based on
consumption of creatine-rich animal foods such as meat and fish. Cancer status was determined by
self-report of a prior clinical diagnosis, and statistical models adjusted for a wide range of
demographic, lifestyle, and health-related confounders, including age, sex, body mass index,

smoking, alcohol use, physical activity, and cardiometabolic conditions.

The study found a consistent linear inverse association between dietary creatine intake and
cancer prevalence, with each standard deviation increase in creatine intake associated with an
approximately 5 percent lower odds of having cancer. Stronger associations were observed in specific
subgroups, particularly among males, overweight individuals, and older adults, where risk reductions
ranged from around 7 to 14 percent per standard deviation increase. The authors emphasise that the
findings are associative rather than causal but suggest that creatine’s known roles in cellular energy
metabolism, immune regulation, and oxidative stress may plausibly contribute to lower cancer

prevalence, warranting further prospective and interventional research.

Creatine Supplementation and Cognitive Effects of Sleep Deprivation

Research suggests that creatine supplementation can partially mitigate the cognitive effects
of acute sleep deprivation, particularly during demanding mental tasks and under conditions of

metabolic stress. Human experimental studies show that higher-dose creatine supplementation



increases brain phosphocreatine and adenosine triphosphate availability, helping to stabilise brain
energy metabolism during prolonged wakefulness. Randomised crossover trials indicate that creatine
can attenuate declines in processing speed, reaction time, and executive function during periods of

sleep loss, with effects most evident after extended wakefulness or when cognitive load is high.

These benefits appear transient and task-specific, with limited effects on mood or simpler
cognitive tasks, and are generally observed using higher doses or short loading protocols. Animal
studies similarly suggest that creatine alters brain energy dynamics and reduces markers of sleep
pressure following deprivation. Overall, the evidence indicates that creatine may modestly reduce
cognitive deterioration during unavoidable sleep loss, but it does not substitute for sleep and should

be considered a short-term adjunct rather than a countermeasure to chronic sleep deprivation.

Study: Creatine Supplementation and Neurocognitive Outcomes in Perimenopausal and

Menopausal Women

A randomised, double-blind, placebo-controlled trial investigated the effects of eight weeks
of creatine supplementation on cognitive function, mood-related outcomes, brain creatine
concentrations, and metabolic markers in perimenopausal and postmenopausal women. Thirty-six
apparently healthy women, with a mean age of 50 years, were assigned to receive either low-dose
creatine hydrochloride (750 mg/day), medium-dose creatine hydrochloride (1.5 g/day), a combined
creatine hydrochloride and creatine ethyl ester formulation (800 mg/day), or placebo. Cognitive
performance, clinical symptoms, serum biochemistry, and frontal brain creatine levels were assessed

before and after the intervention.

The medium-dose creatine hydrochloride group showed significantly greater improvements
than placebo in reaction time, alongside marked increases in frontal brain creatine concentrations
and favourable changes in serum lipid profiles. This group also demonstrated a trend towards
reduced severity of mood swings compared with other treatments. All supplementation protocols
were well tolerated, with no serious adverse effects reported. The findings suggest that
moderate-dose, highly soluble creatine formulations may support cognitive and clinical outcomes
during the menopausal transition, potentially by enhancing brain energy availability, though larger

trials are required to confirm efficacy and generalisability.

References 165-181



Lipoprotein(a) and Cardiovascular Risk

“I've tested my LP(a), which is the genetic risk factor of cardiovascular disease (...) LP(a) raises
your risk of having a heart related event (...) of getting cardiovascular disease, but it's

hereditary.”

Lipoprotein(a), abbreviated as Lp(a), is a cholesterol-containing particle similar to low-density
lipoprotein, distinguished by the presence of an additional protein called apolipoprotein(a) that is
covalently bound to apolipoprotein B-100. Lp(a) levels are largely genetically determined and remain
relatively stable throughout life, with elevated concentrations present in roughly one quarter of the

global population.

A substantial body of epidemiological, genetic, and mechanistic evidence indicates that high
Lp(a) is an independent and causal risk factor for cardiovascular disease, including coronary heart
disease, ischaemic stroke, and calcific aortic valve stenosis. Elevated Lp(a) contributes to risk through
multiple pathways, including promotion of cholesterol deposition in arterial walls, pro-inflammatory
effects driven by oxidised phospholipids, and interference with normal fibrinolysis due to structural
similarities between apolipoprotein(a) and plasminogen. As a result, clinical guidelines increasingly
recommend one-time measurement of Lp(a) to improve cardiovascular risk stratification, particularly

in individuals with premature or unexplained atherosclerotic disease.
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Homocysteine, Cardiovascular Disease, and Dementia

“Homocysteine is a marker that is driven up in cardiovascular disease and Alzheimer's disease.
And if you get a reading of around 13, anything over 10, again US metrics, that's cause for

concern {(...)

there was a landmark trial called the VITACOG study where they took a bunch of people and
they gave them high dose vitamin B complex, so B six, B12, folic acid to aggressively bring down
their homocysteine levels. And they found that this can have a beneficial effect on the brain and

decrease your risk of getting dementia.”

Elevated homocysteine levels are consistently associated with increased risk of both
cardiovascular disease and Alzheimer’s disease, particularly at higher concentrations. Large
observational studies and meta-analyses show that higher homocysteine is linked to greater
incidence of coronary heart disease, stroke, and cardiovascular mortality, with risk rising in a
nonlinear manner and becoming more pronounced above approximately 10-11 pmol/L. Similarly,
prospective cohort studies demonstrate that elevated homocysteine precedes and predicts cognitive
decline, dementia, and Alzheimer’s disease, with higher levels associated with increased risk over

time.

Mechanistically, homocysteine is thought to contribute to vascular damage, endothelial
dysfunction, oxidative stress, and impaired cerebral microcirculation, which may underlie its
associations with both cardiovascular and neurodegenerative outcomes. While trials lowering
homocysteine with B vitamins have produced mixed results for cardiovascular events, evidence
suggests potential benefit for slowing brain atrophy and cognitive decline in high-risk populations.
Overall, homocysteine is best understood as an important, partly modifiable biomarker of vascular

and neurocognitive risk rather than a definitive causal factor in all contexts.
Study: The VITACOG Trial - Lowering Homocysteine with B-vitamin

The VITACOG trial was a randomised, double-blind, placebo-controlled study designed to test
whether lowering homocysteine with B-vitamin supplementation could slow brain atrophy in older
adults with mild cognitive impairment. A total of 271 participants aged over 70 were assigned to
receive either high-dose folic acid (0.8 mg/day), vitamin Bs, (0.5 mg/day), and vitamin Bs (20

mg/day), or placebo, for 24 months, with 168 participants completing serial MRI scans at baseline



and follow-up. The primary outcome was the annual rate of whole-brain atrophy measured using

volumetric MRI.

The study found that participants receiving B vitamins had a significantly slower rate of brain
atrophy than those receiving placebo, with a reduction of approximately 30% overall. Importantly,
the treatment effect was strongly dependent on baseline homocysteine levels: in participants with
elevated homocysteine above 13 pmol/L, B-vitamin treatment reduced brain atrophy by more than
50% compared with placebo. Changes in brain atrophy were closely associated with cognitive
outcomes, with faster atrophy predicting poorer cognitive scores at study end. The intervention was
well tolerated, with no increase in serious adverse events. These findings indicate that targeted
homocysteine lowering with B vitamins can meaningfully slow neurodegeneration in people with

mild cognitive impairment, particularly in those with elevated homocysteine.
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Visual Information Versus Written Words: Processing Speed

“your brain processes visual information 15 times faster than written words.”

Neurophysiological studies show that basic visual input, whether images or text, reaches
early visual cortex within roughly 100 milliseconds. Processing that is specific to written language,
such as recognising letters and words in the visual word form area, typically begins within 150-200
milliseconds, with semantic processing emerging shortly thereafter. These timeframes are
comparable to those observed for other complex visual stimuli, including faces and objects.
Experimental work in cognitive psychology also indicates that reading words is often as fast as, or
faster than, naming or interpreting pictures once task demands are controlled. Overall, while both
images and written words are processed very rapidly by the brain, there is no empirical basis for a

large multiplier such as a fifteen-fold speed advantage for visual information.
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Hand-Eye Coordination Exercises and Cognitive Function

“One of the best exercises that you can do, physical exercises, is actually hand-eye coordination

drills (...) for your cognitive reserve and your brain performance”

Research suggests that hand—eye coordination and other cognitively demanding visuomotor
exercises can improve specific aspects of cognitive performance, although direct evidence for
long-term enhancement of cognitive reserve remains limited. Across studies in older adults,
programmes that combine physical movement with visuomotor or dual-task demands are associated
with small to moderate improvements in attention, executive function, and visuospatial working
memory, particularly when training is repeated, progressively challenging, and sustained over
multiple sessions. Similar benefits are observed in younger populations, where coordinative training

improves visuospatial cognition and mental rotation more than general fitness exercise alone.

Mechanistically, these effects are thought to arise from repeated engagement of distributed
neural networks involved in sensory integration, motor planning, and executive control, consistent
with experience-dependent neural plasticity. However, most trials assess short- to medium-term

cognitive performance rather than formal measures of cognitive reserve or long-term dementia risk.
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Anterior Midcingulate Cortex

“anterior midcingulate cortex (...) when we do really hard things, this area in the brain gets

bigger (...)
the AMCC (...) shrinks in people who live sedentary lives {(...)

studies show that individuals struggling with obesity often have smaller AMCCs, but it begins to

grow the moment they start a successful, challenging dietary or exercise intervention.”

Challenging Activities and the Anterior Midcingulate Cortex

The anterior midcingulate cortex (aMCC) is strongly involved in effortful behaviour and
adapts functionally in response to sustained challenge, although direct evidence for structural
enlargement in humans remains limited. Neuroimaging and electrophysiological studies consistently
show that the aMCC is activated during demanding cognitive control, response conflict, pain, and
other aversive or high-effort tasks, supporting its role in monitoring difficulty and mobilising
persistence. Experimental work, including direct stimulation studies, indicates that aMCC
engagement is associated with heightened motivation, autonomic arousal, and a subjective drive to

persevere under challenge.

Repeated exposure to demanding tasks is also linked to changes in functional signalling
within the aMCC and its connected networks, suggesting adaptive recalibration of effort and
cost—benefit processing over time. While animal studies demonstrate that repeated challenging
learning can lead to later structural reorganisation within the cingulate cortex, human evidence for
training-induced structural growth of the aMCC is currently sparse and largely inferential. Overall, the
evidence supports experience-dependent functional plasticity of the aMCC during sustained
challenge, with structural changes remaining a plausible but not yet firmly established outcome in

humans.
Sedentary Behaviour and Anterior Midcingulate Cortex Volume

More sedentary lifestyles are associated with smaller volumes in the anterior cingulate and

closely related midcingulate regions, including areas overlapping with the anterior midcingulate



cortex. Cross-sectional neuroimaging studies show that individuals with lower levels of daily physical
activity tend to have reduced anterior cingulate grey matter volume, while higher engagement in
physical activity or cognitively demanding behaviours is associated with larger volumes in these
regions. Large population-based imaging datasets similarly report that greater sedentary time
correlates with reduced grey matter in the anterior cingulate cortex alongside other frontal brain
areas involved in motivation, motor control, and effort regulation. However, most available evidence
is observational, meaning it remains unclear whether sedentary behaviour leads to reduced cingulate
volume, whether pre-existing differences in these regions predispose individuals to lower activity

levels, or whether both processes interact over time.

Obesity, aMCC Structure, and Effects of Behavioural Intervention

Research suggests that higher adiposity is associated with smaller or thinner cingulate
regions that overlap with the anterior and midcingulate cortex, including areas implicated in effortful
control and goal-directed behaviour. Neuroimaging studies in children and adults report negative
associations between body mass index and grey matter volume or cortical thickness in anterior and
midcingulate regions, alongside related alterations in white matter pathways such as the cingulum.
Meta-analytic evidence across obesity research broadly supports reduced grey matter in prefrontal

and cingulate areas, although findings are not always uniform across samples and methodologies

By contrast, evidence that challenging dietary or exercise interventions lead to measurable
enlargement of the anterior midcingulate cortex is currently sparse. Intervention studies in
overweight or obese participants more commonly report structural changes in other brain regions,
such as the hippocampus, insula, cerebellum, or inferior frontal cortex, and cingulate outcomes are
more often described in functional terms, such as altered activation or connectivity, rather than clear

volumetric growth.
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Shingles Vaccination and Alzheimer’s Disease Risk

“large scale massive natural experiments that have been done (...) Australia, Wales, Canada,
and the US to show that having the shingles vaccine can reduce your risk of getting Alzheimer's

disease by upwards of 50%.”

Shingles vaccination is associated with a lower subsequent risk of Alzheimer’s disease and
dementia, but the evidence does not support a consistent risk reduction of 50% or more. Large
population-based cohort studies and quasi-experimental analyses typically report modest relative
risk reductions for Alzheimer’s disease, commonly in the range of roughly 10-30%, with hazard ratios
often around 0.7-0.9 depending on study design and population. For all-cause dementia, several
large observational cohorts and meta-analyses report reductions of approximately 20-35%, though

effect sizes vary and are not uniform across outcomes or subtypes of dementia.

Some studies, particularly those evaluating recombinant zoster vaccines, report larger
relative reductions in certain subgroups, but estimates are heterogeneous and may reflect
differences in confounding, comparator vaccines, and case definitions rather than a robust,
generalisable effect. Most of the current evidence is observational and therefore vulnerable to biases
such as healthy-vaccinee effects, meaning vaccinated individuals may differ systematically from
unvaccinated individuals in ways that also influence dementia risk. Overall, shingles vaccination
appears promising as a potential protective factor for neurocognitive outcomes, but available data
most strongly support modest reductions in risk rather than a reliable 50% decrease in Alzheimer’s

disease incidence.
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Sex Differences in Autoimmune Disease Prevalence

“We're living in a society that (...) results in 80% of all autoimmune diseases being female ”

Autoimmune diseases occur more frequently in females than in males. Large
population-based studies across multiple countries consistently report that women account for the
majority of autoimmune disease cases, typically representing around 60-70 percent of affected
individuals when a wide range of conditions is considered. The degree of female predominance
varies substantially by disease, with some autoimmune disorders showing a strong female bias and
others displaying more balanced or male-skewed patterns. Prevalence differences also vary across
the lifespan, with sex disparities becoming more pronounced after puberty, suggesting a role for
hormonal and biological factors. Overall, epidemiological evidence supports a clear female
predominance in autoimmune disease prevalence, though the exact proportion depends on the

specific diseases and populations examined.
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	Alzheimer’s Disease Prevalence By Gender 
	“I'm really here to tackle one disease, and that is Alzheimer's disease, mainly for women, because two thirds of all Alzheimer's disease cases are female.” 

	Alzheimer’s Disease Risk Factors 
	“if we go through and we have a look at all of the people that currently have Alzheimer's disease, 95% of them could have been prevented because this is not a disease of genetics. 
	It's a disease of lifestyle. Only around three to 5% of the total dementia cases are driven by what we call 100 penetrant, 100% penetrant, genes penetrant, meaning we're we're born with our, with our genetic makeup. Meaning that, for example, if you have a genetic mutation on chromosome four, that's how you're born. You've got a genetic mistake on chromosome four, you will get Huntington's disease. There is nothing we can do about that. That's how you were born. But when it comes to Alzheimer's disease, there's around 20 to 30 genes involved in the disease, only around 3% of the disease cases. Right now, were driven through those genetic mutations.” 

	The SMART Trial: Alzheimer’s Disease and Resistance Training 
	“One of the most compelling studies was probably the, um, the smart trial where they, uh, took a group of people with mild cognitive impairment and gave them two to three weeks, uh, two to three times per week of resistance training. And they not only preserved their cognitive functions, but they enhanced their processing speed, they enhanced their fluid intelligence, and they had slowing of the gray matter.” 

	APOE4-Related Risk of Developing Alzheimer’s Disease 
	“But when you have a copy of the APOE4 gene, it raises your risk of getting the disease. If you have one copy of the disease. If you have one copy of the gene, it raises your risk by two to three times. If you have two copies of the gene, it raises your risk by 10 times. If you are a male, here's the devastating thing. If you are a female with one copy of the gene, you are at doubled the risk, then your male counterpart. So one copy of the gene of APOE4 gene for a female raises your risk by about sixfold, whereas two copies raises your risk by 15 fold.” 

	APOE ε4 Allele in Nigerians 
	“Louisa: You can get the APOE4 gene checked out with your doctor. It's a simple blood test. But this is what I want everybody to understand. Just because you have this gene, it does not mean you will get the disease. There's been a large landmark study done in Nigeria that showed that the prevalence of APOE4 is really high. A lot of people there have the APOE4 gene, but they also have the lowest incidence of getting the disease. So that should tell you something that this disease is not a disease of genetics. It's a disease of lifestyle. And we have several lifestyle factors that can lower your risk of getting the disease.” 

	Leg Power and Cognitive Performance 
	“Louisa: having strong legs is by far the most important tool in your toolbox for the prevention of Alzheimer's disease. And this was. Made certain to me when I read a study done on identical twins. So they took a pair, they took, uh, 150, uh, pairs of identical twins, right?”​​“So the larger the legs, the larger the brain. And I obviously, like when you think about this process, you automatically think of muscle mass. You think of strength. And by the way, this study was done, um, it was shown that power is the, is the biomarker here for a bigger brain. So power is just strength times velocity.” 

	Neural Effects of Resistance Training 
	“So when you look at all of the studies. I wanna make it really clear, all of the studies show that in order to produce the neural effects of resistance training, you need to be lifting at around 80% of your one repetition max. So 80% of one rm.” 

	Risks of Sedentarism 
	“here's a major finding in 2025 found a danger of being active sedentary, which is people who exercise for like 30 to 60 minutes, but sit for the remaining 10 hours a day. Um, If you sit for more than 10 hours a day, your risk of cardiovascular disease increases even if you meet weekly exercise goals, because prolonged sitting shuts down lipoprotein lipase and enzyme essential for burning fat and cleaning glucose from the blood.” 

	Chair Squats to Combat Long Sitting Periods 
	“Louisa: Yeah. And being sedentary is a disease. You can change the trajectory of your life by doing 10 air squats every hour on the hour. And there was a study that was done on this that showed that if you do 10 air squats. Every hour. This can compensate for your sedentary lifestyle because unfortunately, this is the life we're living in.” 

	Benjamin Levene’s Research 
	“Ben Levine, Dr. Ben Levine, he's a sports cardiologist and he did this landmark study, which changed how I thought about zone five training. He took a group of sedentary males, average age, I think it was around 47 to 55. So. Mid, uh, yeah, around 50 years old. And he scanned their hearts. He did, you know, he looked at, he did echocardiograms, he took photos of the heart. He did everything he could to see over the first, you know, uh, uh, when I was first starting the protocol, what does their heart look like? 
	​He then subjected them to around four hours of exercise per week. And that was stratified against, he did one, uh, one resistance training session a week. One was high intensity physical activity at around 90% of the maximum heart rate, the vo two max heart rate. And then in between, he did some long sessions as well, right? But it was all moderate to rigorous exercise, and that was done over two years. At the end of those two years, what he found was that he remodeled the heart by 20 years. So he, he reversed the age related effects and defects of the heart by 20 years, essentially turning the 50-year-old hearts into 20, uh, turning the 50-year-old hearts into 30-year-old hearts, just from physical activity alone.” 

	The SPRINT trial 
	“We don't want the capillaries to die. They're one cell thick. Any type of damage can damage them and kill them. Hypertension, there was a really great study, it was called, it was actually the SPRINT trial and it was, it's now the gold standard for the recommendation of 120 over 80. So when you have your blood pressure taken, we get the systolic over diastolic.”​​“That's when we start to get the breakdown of those small one cell thick capillaries. So in this trial, in the sprint trial, what they found was that when they aggressively manage these patients and they bring their blood pressure down, they did it pharmacologically through something called an ACE inhibitor. It's a medication to drive down blood pressure when they bring it down pharmacologically, these patients preserved their brain. Gray matter and their cognitive functions.” 

	Brain Glucose Metabolism and Menopause 
	“And here's what's really interesting, uh, and devastating, if you will, for females during the onset of perimenopause, right? When we see a decline in estrogen, right, we see a decline in estrogen. What happens is we also see, and this has been shown in pet imaging studies, we also see a 30% reduction in brain glucose metabolism.” 

	Menopausal Hormonal Therapy and Dementia Risk 
	“Louisa: I'm Switzerland. Meaning that there is no evidence to suggest right now we don't have large scale randomized control trials to show that hormone replacement therapy prevents dementia. So what I will tell you is this, it is a signal. It is a supporter. It will help you do the things that can lower your risk of dementia.” 

	The Women’s Health Initiative Trials and Breast Cancer 
	“Louisa: Well, so that's the, that's the big question. That's the elephant in the room. Should you go on hormone replacement therapy or should you not? And that's definitely a conversation between you and your physician. However, we've got large scale studies right now to show that we don't have to be afraid of hormone replacement therapy. And without going too deep into the weeds, um, there was a massive study that was done, the Women Women's Health Initiative that scared women out of taking hormone replacement therapy in fear breast cancer of getting breast cancer. Correct. Uh, that study's been retracted and we went from having 40% of women on hormone replacement therapy to just 4% of women on hormone replacement therapy.” 

	Aducanumab 
	“In fact, um, one of the worst things that could have happened was the, uh, Biogen, which is a, a pharmaceutical company, uh, invented Aducanumab. Okay? Aducanumab is a monoclonal antibody. So it's an IV medication used to treat Alzheimer's disease. And the New England Journal of Medicine released this study that found that when patients are undergoing this Alzheimer's disease, patients head full of amyloid were undergoing, uh, this therapy. They found that they were having micro hemorrhage hemorrhages, brain bleeds. Uh, they were taking at least like four grams of brain tissue out with them. And in some patients it was resulting in death. ” 
	 


	Sleep, Brain Health, and Metabolic Regulation 
	“during deep sleep, we activate the glymphatic system (...) 
	Large studies have shown that trackers are actually not that reliable. They're not that reliable for picking up on heart rate variability, sleep metrics, even resting heart rate (...) 
	just one night of sleep deprivation is raising your risk of amyloid beta by at least 4-5% (...) we know that you're increasing your risk of type two diabetes with sleep deprivation (...) 
	for the person who is having trouble falling asleep at night, I would strongly recommend introducing a supplement called gaba, which is gamma aminobutyric acid (...) 
	One thing that, you can supplement with is glycine (...) it helps with sleep by way of temperature regulation, it can bring down your core body temperature. And in fact (...) glycine itself has one of the greatest longevity benefits for improving lifespan (...)” 

	Omega-3 Fatty Acids: Quality, Biological Effects, and Cognitive Health 
	“there was this study that was done that showed that around 95% of the most popular Omega-3 supplements in the US and there was about 85 of them that were tested, exceeded the normal oxidation level (...) they're oil, they can become rancid and oxidized. 
	Omega-3s (...) one of the most potent stimulus that you could have for the brain. They help with cell membrane fluidity (...) 

	Ashwagandha and Stress Reduction 
	“Ashwagandha is going to help you with stress” 

	Vitamin D Status, Cognitive Health, and Safety 
	“there was actually a study done on centenarians in China (...) in women, and they showed that the women who preserved their cognitive functions and who didn't get Alzheimer's disease, had high levels of vitamin D, so they weren't vitamin D deficient. 
	In fact, being vitamin D deficient can increase your risk of all cause dementia by 40% (...) having a high level of vitamin D, which is around 60 nanograms per deciliter, can can lower your risk of getting Alzheimer's disease by around 80% (...) 
	Vitamin D is a hormone and you can get over supplementation with it.” 
	 


	Creatine Supplementation: Brain Energy, Cognitive Function, and Neuroprotection 
	“Now that we are getting more rigorous with our brain health studies, we have found that creatine has enormous benefits for the brain (...)  
	And one of the studies that changed my thinking came out last year. It was the first ever pilot study done on Alzheimer's disease patients (...) They put them on 20 grams of creatine per day, these patients not only preserved their cognitive functions, but they had more energy and they were able to exercise more (...) 
	It can protect your brain against a concussion. It can protect your brain against a stroke (...) 
	in the last two weeks, this study was done to show the anti-cancer effects of creatine (...) NHANES 2025 study, which is a major study involving over 25,000 adults found linear negative association between dietary creatine and cancer prevalence. For every standard deviation increase in dietary creatine intake, the risk of having cancer decreased by roughly 5% to 18%, depending on the demographic (...) 
	there's been phenomenal research to show that you can basically creatine your way out of sleep deprivation (...) 
	there was this recent study (...) these were perimenopausal women. They split them into low dose creatine where I think they were having 750 milligrams a day, medium dose, which was around 1.5 grams a day. Then they had them supplement with a range of both creatine monohydrate and creatine hydrochloride (...) and then there was a placebo group (...) What they found was that those in the medium range, having the 1.5 had substantial increases in their mood and their cognitive functions.” 
	 


	Lipoprotein(a) and Cardiovascular Risk 
	“I've tested my LP(a), which is the genetic risk factor of cardiovascular disease (...) LP(a) raises your risk of having a heart related event (...) of getting cardiovascular disease, but it's hereditary.” 

	Homocysteine, Cardiovascular Disease, and Dementia 
	“Homocysteine is a marker that is driven up in cardiovascular disease and Alzheimer's disease. And if you get a reading of around 13, anything over 10, again US metrics, that's cause for concern (...) 
	there was a landmark trial called the VITACOG study where they took a bunch of people and they gave them high dose vitamin B complex, so B six, B12, folic acid to aggressively bring down their homocysteine levels. And they found that this can have a beneficial effect on the brain and decrease your risk of getting dementia.” 

	Visual Information Versus Written Words: Processing Speed 
	“your brain processes visual information 15 times faster than written words.” 
	 


	Hand–Eye Coordination Exercises and Cognitive Function 
	“One of the best exercises that you can do, physical exercises, is actually hand-eye coordination drills (...) for your cognitive reserve and your brain performance” 
	 


	Anterior Midcingulate Cortex 
	“anterior midcingulate cortex (...) when we do really hard things, this area in the brain gets bigger (...) 
	the AMCC (...) shrinks in people who live sedentary lives (...) 
	studies show that individuals struggling with obesity often have smaller AMCCs, but it begins to grow the moment they start a successful, challenging dietary or exercise intervention.” 
	 


	Shingles Vaccination and Alzheimer’s Disease Risk 
	“large scale massive natural experiments that have been done (...) Australia, Wales, Canada, and the US to show that having the shingles vaccine can reduce your risk of getting Alzheimer's disease by upwards of 50%.” 

	Sex Differences in Autoimmune Disease Prevalence 
	“We're living in a society that (...) results in 80% of all autoimmune diseases being female ” 
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