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Independent Research & Further Reading

Guest: Dr Andy Galpin

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

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

Disclaimer 2: The views expressed are those of the guest, and this conversation is intended for
general informational purposes only. This podcast and its associated materials should not be used
as a substitute for professional medical advice, diagnosis, or treatment. For any medical concerns,

please consult a qualified healthcare professional.

Contents

Undiagnosed Sleep Apnea Prevalence

Sleep Apnea Prevalence by Demographic Group

Central and Peripheral Apnea Subtypes

Wearables' Unreliability for Deep and REM Sleep

Global Decline in Sleep Duration Despite Rising Spend on Sleep
NASA Satellite Data on Global Light Pollution

Urbanisation Linked to Higher Rates of Anxiety and Depression
Recommended Ambient Noise Levels for Sleep

Resting Heart Rate and Sleep Duration (Case Example)
Lavender and Sleep Onset

Optimal Bedroom Temperature for Sleep

Melatonin: Dosage and Accuracy of Labelling

Evidence-Based Sleep Supplements (Tart Cherry, Chamomile, Kiwi, Magnesium)

O 00 oo 1 A W

10
11
12
12
13
14
15



Caffeine, Sleep Deprivation, and Performance (Meta-Analysis)
University of Sussex 2009 Study on Sounds That Wake Sleepers
Postpartum Sleep Disruption Persisting Into Later Life

Vitamin D and Ethnic Background

Cholesterol Reduction Through Lifestyle Change: A Case Example
Fibre Intake Guidance Relative to Caloric Intake

CRP as an Acute-Phase Inflammatory Marker Linked to Cholesterol
Asymptomatic Coronary Artery Blockage in a Young, Fit Individual
Widespread Underconsumption of Potassium

Testosterone’s Relationship With Age

Testosterone’s Limited Role in Exercise-Induced Muscle Growth
Omega-3 Intake and Mercury Exposure

Exercise-Induced Increases in Blood Volume

Historical Novelty of Structured Exercise

Cardiovascular Fitness as a Predictor of Mortality

Grip Strength Asymmetry as an Emerging Research Area
Sarcopenia and the Emerging Concept of ‘Powerpenia’

Muscle Growth: Training Frequency Versus Weekly Training Volume
Rest Interval Length Between Sets and Muscle Growth

Adaptive Thermogenesis and Exercise-Induced Weight Loss
Intermittent Fasting Versus Calorie Control for Fat Loss
References

16
17
17
18
19
20
21
22
23
23
24
25
26
26
27
28
30
31
31
32
33
35



Undiagnosed Sleep Apnea Prevalence

“Somewhere in the neighborhood of 70 to 80% of people who have clinical sleep apnea will go
undiagnosed. ... 50%, depending on which study you look at, of athletes have a clinical sleep
disorder. Half of them. For women, it’s somewhere in the neighborhood of 90 to 95% of women

that have clinical sleep apnea will go undiagnosed.”

The original estimate comes from the Wisconsin Sleep Cohort. A 1993 NEJM population
study used overnight polysomnography in a random sample of middle-aged employed adults to show
undiagnosed sleep-disordered breathing was common, including in women. The follow-up 1997
analysis combined questionnaire data from 4,925 adults with in-lab polysomnography in 1,090
participants and estimated that 82% of men and 93% of women with moderate-to-severe sleep
apnea syndrome had not been clinically diagnosed. Later reviews and epidemiology papers largely
treat that cohort as the baseline evidence. Reviews in 2002, 2020, and 2021 all restate that
undiagnosed obstructive sleep apnea (OSA) is common and that >80% or 80-90% of cases remain
unrecognised, especially for moderate-to-severe disease. 2025 U.S. modelling estimated 83.7-85.6

million adults with OSA and about 68.5 million undiagnosed.

A 2026 review mentions up to 75% of women with OSA remain undiagnosed due to atypical
symptoms (fatigue, insomnia, mood disturbance) and screening tools designed for men. Women with
OSA present differently than men, which drives systematic underdiagnosis. Women report fatigue,
insomnia, morning headaches, and mood disturbances rather than the classic male presentation of
loud snoring and witnessed apneas. Despite milder severity scores, women face equal or worse
cardiovascular consequences. OSA predicted ventricular hypertrophy, heart failure, and mortality
only in women in the Sleep Heart Health Study. Women with OSA also show a 28% higher mortality

risk compared to female controls, while men showed no significant excess.

In athletes, OSA prevalence ranges from 7% to 86.5% depending on sport, with
collision-sport athletes at highest risk. A 2025 systematic review of 20 studies found frequencies from
7% in Brazilian Olympic athletes to 86.5% in rugby players. Athletic OSA research relies heavily on
screening questionnaires rather than polysomnography, and no randomised controlled trials exist in
this population. Studies are strongly male-dominated, limiting generalisability to female athletes
whose risk profiles differ anatomically and hormonally. Women are under-represented in OSA

clinical trials, so sex-specific treatment outcomes remain poorly characterised.
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Sleep Apnea Prevalence by Demographic Group

“It says men who are middle-aged have a 24 to 34% prevalence of apnea. Women, nine to 17%. ...
senjors ... 30 to 60%. ... post-menopausal women, 25%.” Andy Galpin: “That’s right. ... you’ll see a

billion people across the globe [with apnea].”

For context, the apnea-hypopnea index, or AHI, is the total number of apneas and
hypopneas recorded during a sleep study divided by total sleep time in hours. An apneais a
complete airflow cessation lasting at least 10 seconds, and the AHI combines those events with
hypopneas, which are partial breathing reductions. AHI is the most commonly used metric to
diagnose obstructive sleep apnea and classify its severity, and it remains the best-studied single

measure even though it is imperfect. Standard severity cutoffs:

e normal <5
e mild5to<15
e moderate 15 to <30

e severe 230 events/hour.
Sleep Apnea Prevalence

e The landmark Wisconsin Sleep Cohort Study found a 24% prevalence of sleep-disordered
breathing (SDB) (AHI 2 5) in men aged 30-60.

e A 2013 update to the same cohort estimated that 10% of men aged 30-49 and 17% of men
aged 50-70 had moderate-to-severe SDB (AHI 2 15).

® The Busselton Healthy Ageing Study reported moderate-to-severe OSA prevalence of 24.6%
in males in a matched age-group comparison from 2007, nearly identical to the 20.2% found

in 2010-2015.

A systematic review of 24 studies found that at AHI 2 5, the overall population prevalence
ranged from 9% to 38% and was consistently higher in men, with advancing age and higher BMI
driving the upper end of that range. At the moderate-to-severe threshold (AHI 215), prevalence

ranged from 6% to 17% in the general adult population but reached 49% in advanced age groups.



Additionally, a review of eleven epidemiological studies published between 1993 and 2013 reported

a mean OSA prevalence of 22% (range 9-37%) in men at AHI = 5.

Men bear a two- to three-fold higher prevalence of OSA than women across most adult
populations. A US-based study estimated 2024 OSA prevalence at 39.1% in males versus 26.0% in
females among adults aged 220. In Germany, polysomnography-confirmed prevalence at AHI =25 was
59% in men and 33% in women, while a Brazilian cohort found adjusted prevalence of 44.9% in men
and 30.8% in women. The male-to-female ratio narrows considerably in population-based versus
clinical samples, with early clinic-based studies exaggerating the disparity to 9:1 or 10:1, whereas

community data suggest a ratio closer to 1.5:1.

OSA prevalence rises continuously with age in men, while women show a later onset linked
to menopausal transition. In men, prevalence increases modestly with age even after BMI
adjustment, with the highest rates observed in the 6079 age range. In women, prevalence peaks
around age 60-70 and then declines, an inverted U-shaped pattern driven primarily by menopause
rather than chronological age. Postmenopausal women not on hormone replacement therapy had
significantly higher OSA prevalence (2.7%) compared to premenopausal women (0.6%), approaching

male rates.

References 17-27.

Central and Peripheral Apnea Subtypes

“What we're now finding is a whole series of other types of apnea. There are things called central
apnea and peripheral apnea, and why this matters is. There's actually a paper published just ...
2024 actually, where groups like ours ... can actually start to identify more likely the cause of your
apnea. ... there are neural causes to it. There are environmental causes. Um, there are positional

causes.”

It is uncertain which paper the guest is referring to. However, recent literature characterises
obstructive sleep apnea (OSA) as a multifactorial disorder with substantial inter-individual variation
in physiological endotypes, including anatomical and non-anatomical traits such as airway
collapsibility, upper-airway muscle responsiveness, loop gain, and arousal threshold. Positional OSA

also appears to have distinct physiological characteristics compared with non-positional OSA. In



particular, non-anatomical traits such as loop gain may contribute more strongly to OSA severity in
positional cases, whereas anatomical factors appear to play a greater role in non-positional OSA.
Supine-predominant OSA has also been associated with lower airway collapsibility and differences in
upper-airway muscle compensation compared with non-positional OSA. More broadly, factors such
as obesity and sex may influence OSA pathophysiology through different mechanisms, including

effects on upper-airway mechanics and ventilatory control.
Neural and Environmental Drivers

Neural control of breathing, specifically elevated loop gain and a low arousal threshold,
constitutes a major non-anatomical cause of OSA. Loop gain, a measure of ventilatory control
instability, increases with age in both men and women, suggesting that neural respiratory control
worsens over time and contributes to OSA in older adults. In central sleep apnea, chronic heart
failure drives a nonhypercapnic phenotype through increased loop and controller gain, highlighting

how environmental and comorbid factors interact with neural breathing regulation.

Environmental factors, primarily obesity, drive OSA severity by increasing upper airway
collapsibility. However, the pathophysiological pathways linking obesity to OSA differ by sex; in men,
higher BMI increases OSA severity partly by reducing upper airway stiffness and increasing arousal
threshold, whereas in women, the effect is mediated primarily through reduced upper airway

stiffness and circulatory delay.

References 28-32.

Wearables' Unreliability for Deep and REM Sleep

“They're really, really bad, and a major pitfall for wearables is predicting things like deep sleep and
REM sleep. ... we get paid to provide as close to perfect a sleep solutions as possible ... and we do

not pay attention to their deep or REM sleep on a wearable.”

Consumer wearables detect deep and REM sleep with moderate accuracy, but
epoch-by-epoch agreement with polysomnography (PSG) remains limited and varies substantially
across devices, algorithms, and populations. Multi-sensor wearables combining PPG and

accelerometry achieve 60—-80% accuracy for 4-stage sleep classification, with deep and REM sleep



generally detected more accurately than light sleep or wake. Device-confirmed epoch proportions for
deep sleep range from 73—88% across Oura, Fitbit, and Apple Watch, with REM sleep confirmation
between 73-79%.

Wearables incorporating photoplethysmography (PPG) alongside accelerometry consistently
outperform accelerometer-only devices for multi-stage sleep classification. The Oura Ring Gen3
showed no significant difference from PSG for deep or REM sleep estimation, while the Apple Watch
underestimated deep sleep by 43 minutes and Fitbit underestimated it by 15 minutes (Robbins et al.
2024). In a head-to-head comparison of six wearables, the Fitbit Sense and Fitbit Charge 5 showed
no significant discrepancy for deep or REM sleep, whereas the Apple Watch significantly

underestimated REM and WHOOP overestimated it (Schyvens et al. 2025).

Deep and REM sleep benefit from more distinct physiological signatures (reduced heart rate
and minimal movement), making them easier for wearables to identify than light sleep or wake.
However, conservative algorithms tend to default to light sleep classification when uncertain,

suppressing deep and REM estimates.

Limitations

® Proprietary, black-box algorithms prevent independent evaluation of sensor-level
performance and hinder reproducibility.

e Performance varies with individual factors, including age, BMI, skin tone, and sleep
efficiency, raising equity concerns.

e Validation studies are limited to single device-firmware iterations, so results cannot be
generalised across versions.

e Even trained human PSG scorers achieve only ~80% inter-rater agreement, particularly for

REM transitions, setting a ceiling on wearable benchmarking.

References 33-39.



Global Decline in Sleep Duration Despite Rising Spend on Sleep

“If you look at some of the more recent papers, you're seeing annual spend on sleep is like 600

billion right now, but yet we have seen a 60-minute drop in total sleep time over the last 60 years.”

Consultancy firm Frost & Sullivan estimates that the global sleep economy will be worth

$585 billion this year. However, this is a broad “sleep economy” estimate.

The evidence does not support a 60-minute population-level drop in objectively measured
total sleep time over the last six decades, though small country-specific declines in self-reported
sleep exist. A review of 168 studies (Youngstedt et al. 2015) with objectively recorded sleep
(polysomnography or actigraphy) from 1960 to 2013 found no significant association of sleep

duration with study year across 6,052 healthy adults.

A systematic review (Bin et al. 2012) of 15 countries from the 1960s to the 2000s found
self-reported sleep duration increased in 7 countries (changes of 0.1-1.7 minutes per night per year)

and decreased in 6 (changes of 0.1-0.6 minutes per night per year).

A 36-year Finnish longitudinal cohort (Hublin et al. 2020) showed a mean decrease of about
18 minutes in men and 32 minutes in women (roughly 0.5-0.9 minutes per year), though ageing was

the probable main driver.

Objective data show no secular decline, and subjective declines where present are measured

in single-digit minutes per year and partly attributable to ageing and methodology.

References 40-42.



NASA Satellite Data on Global Light Pollution

“There's data from NASA, satellite data, that can look and say the world is physically brighter now

than it's ever been.”

Global satellite records of nighttime lights extend back to the early 1990s, but older and
newer satellite instruments differ in sensitivity, resolution and calibration, making very long-term
comparisons more difficult. A recent global analysis using NASA’s Black Marble data found a net
increase in satellite-measured artificial-light radiance from 2014 to 2022, alongside substantial

simultaneous brightening and dimming.

NASA’s Black Marble programme analyses nighttime observations from VIIRS instruments
aboard the Suomi-NPP, NOAA-20 and NOAA-21 satellites. A 2026 analysis of about 1.16 million daily
images from 2014—-2022 found that:

® Areas that brightened produced a radiance increase equivalent to 34% of the 2014 baseline.

e Dimming elsewhere offset about 18% of that increase.

® The resulting net global increase was approximately 16% in artificial-light radiance.

e Brightening was prominent in parts of Asia and sub-Saharan Africa, associated with
urbanisation, industrial development and electrification.

e Dimming occurred in places such as France, the UK and the Netherlands, associated with LED
replacement, energy conservation and lighting policies. The UK’s measured nighttime

radiance fell by about 22% over the period.

Earth’s inhabited land areas are, overall, more artificially illuminated at night than they were
in the satellite record’s 2014 baseline, but the change is highly uneven, and some regions are

becoming darker.

References 43-46.



Urbanisation Linked to Higher Rates of Anxiety and Depression

“If you look at some of the studies ... some of the studies have found things as high as, like, anxiety

and depression are up 20-plus percent when you move into the city.”

The evidence does not show a single universal increase in anxiety when people move to
urban areas. Large syntheses and multi-country studies often find higher urban anxiety on average,
but several recent country-specific studies find the opposite pattern or no meaningful difference,

especially outside very large cities or in lower- and middle-income settings.

A meta-analysis of 20 surveys (Mouly et al. 2023) found 21% higher anxiety disorder
prevalence in urban than rural populations, and review papers converge that anxiety and related

stress disorders tend to be more common in cities.

A 191-country ecological analysis also reported a positive, non-linear association between
urbanisation and common mental disorders, particularly anxiety, suggesting risk may rise more at

higher levels of urbanisation rather than in a simple step from rural to urban living.

Mechanistic and environmental studies point to likely contributors within cities rather than
“urban” being one uniform exposure: social deprivation, air pollution, dense street networks, and
land-use density correlate with affective symptoms, while greenness and destination accessibility
correlate with lower anxiety symptoms. Experimental neuroimaging is consistent with a stress
pathway, with current city living linked to greater amygdala reactivity during social stress and urban

upbringing linked to altered perigenual anterior cingulate responses.

References 47-51



Recommended Ambient Noise Levels for Sleep

“The typical number you wanna see ... for sound at night is, like, 35 decibels ... you see the urban
environment, you're looking in the 60 to 70 as a baseline. ... Pretty common default is, like, 40 to

50 decibels for a sound machine. More of the data suggests sub-40, especially for kids.”

The WHO recommends that average indoor bedroom noise not exceed 30 dBA, with
individual noise events not exceeding 45 dB LAmax on more than 10-15 occasions per night.
Outdoor annual nighttime averages should remain below 40 dBA, a threshold linked to self-reported
sleep disturbance and increased sedative use. The WHO's 40 dBA outdoor threshold specifically

targets vulnerable populations, including children and older adults.

Nighttime noise above approximately 35 dBA indoors is associated with REM sleep
disruption, with sensitivity varying by individual and noise source. First noise-induced awakenings

typically appear once maximum sound pressure levels exceed 30-35 dB in the bedroom.

Urban nighttime noise levels routinely exceed recommended thresholds by large margins. In
31 major Chinese cities, average environmental noise fluctuated between 50.1 and 60.0 dB(A).
Nearly 91% of urban US adolescents lived in communities where day-night noise exceeded the EPA's
55 dB limit. In the Paris Metropolitan Area, about 75.7% of inhabitants were exposed to nighttime

road traffic noise exceeding WHO guidelines.

Each 10 dB(A) increase in nighttime noise was associated with a probable 27% increase in
poor sleep quality and a 24% reduction in sleep duration (Li et al. 2024). Additionally, residents in
high-noise US communities had bedtimes approximately 30-40 minutes later than those in quieter

areas (Rudolph et al. 2019).

References 52-61.



Resting Heart Rate and Sleep Duration (Case Example)

“We had 1,200 days of data from, | think it was an Oura Ring, and we were actually able to find
that ... for every one drop in resting heart rate, so his resting heart rate, say, went from 65 beats

per minute to 64, he got six more minutes of sleep.”

Oura’s Discovery Hub (their in-app analytics feature) supports analyses like "for every 1-unit
change in RHR, how does total sleep change?” across many nights of data. In a large de-identified

cohort (25,759 members), Oura reports that:

e Longer sleep duration and higher activity are associated with lower RHR and higher HRV.

e Short sleep (<6 h) and low activity are associated with higher RHR and lower HRV.

Reference 62.

Lavender and Sleep Onset

“Lavender is moderately associated with helping people fall asleep. So if you actually put lavender

smell in your home, in your bedroom, so that you start to associate lavender with falling asleep ...”

A 2025 meta-analysis of 11 RCTs (Shen et al. 2025) with 628 adults found lavender essential
oil significantly enhanced sleep quality, with a larger effect when oil was placed directly beside the
pillow versus farther away. Placement 15 cm or farther away did not reach significance. They did
note that conclusions require verification in more high-quality studies due to the limited quantity
and quality of included RCTs. Another 2025 meta-analysis, this time in older adults (10 trials, all
inhalation), showed significant sleep quality improvement, with 9 of 10 studies reporting benefit,

though heterogeneity was high.

A double-blind RCT in 35 postmenopausal women with insomnia found that lavender
inhalation did not clearly beat placebo on the main sleep-quality measure, but it was linked to faster
sleep onset and better objective sleep efficiency. The lavender group inhaled Lavandula angustifolia
essential oil, while the placebo group inhaled sunflower oil, for 29 days. Both groups also got sleep
hygiene guidance and weekly follow-up, which matters because those steps likely improved sleep in

both groups.



A critical review (Luo et al. 2022) across diverse clinical populations called for robust,

longer-duration trials before evidence-based judgement on efficacy.
Mechanisms Underlying Sleep Promotion

Lavender's sleep-promoting effects depend on the olfactory pathway and central amygdala
GABAergic neurons. In mice, silencing these neurons or disrupting olfactory input abolished
lavender's ability to shorten NREM sleep latency. Linalool and linalyl acetate are the principal active
monomers, with linalool-enriched fractions contributing more to sleep maintenance and linalyl

acetate-enriched fractions performing better at sleep initiation.

The mechanism is multifaceted, involving the GABAergic system, cholinergic system,
histaminergic system, and monoamines in the limbic system. Active lavender components also bind
glutamate NMDA receptors and serotonin transporters, paralleling the GABAergic modulation shared

by other herbal sedatives.

References 63-69.

Optimal Bedroom Temperature for Sleep

“This is a pretty obvious one. You wanna be cool. Generally, you're looking at 64 to 68 degrees, uh,

where you want it to be.”

The optimal ambient temperature for sleep falls roughly between 17-28°C (62.6—82.4°F),
with the narrowest consensus around 20-26°C (68—79°F), though the precise optimum depends on

bedding insulation, clothing, humidity, age, and gender.

A large-scale analysis of over 3.75 million nights found that bedroom temperatures above
70°F (21°C) were associated with progressively poorer sleep, with each 1°F increase between

60—-85°F reducing sleep efficiency by 0.06% (Raj et al. 2020).

Bedroom temperatures above 24°C (75°F) were associated with greater odds of autonomic
disruption, reduced heart rate variability and elevated heart rate in older adults, with effects

intensifying at higher temperatures.



References 70-75.

Melatonin: Dosage and Accuracy of Labelling

“A common dosage for melatonin is, like, five milligrams, sometimes even up to 10. ... the
evidence, scientific evidence is three to five milligrams. ... We will typically use, like, .3, maybe .5,

so about a 10th that dose.”

“There's enough studies that look at the dosage that's actually in the pill versus what's on the
label, and they can be up to 100x higher. ... the amount of melatonin the next day in their urine is

100x the upper end of the reference range.”

There is no universally agreed-upon melatonin dosage. Recommended doses vary widely
depending on the condition being treated, the patient's age, and the formulation used. The FDA does
not regulate melatonin, and actual supplement concentrations can deviate from —83% to +478% of

labelled content, further complicating dose selection.

A 2024 dose-response meta-analysis of 26 RCTs (1,689 observations) found melatonin
gradually reduces sleep onset latency and increases total sleep time, peaking at 3—5 mg/day for both
outcomes. Timing of administration proved more influential than dose: administering melatonin 3
hours before bedtime significantly improved efficacy compared with the more common
30-minutes-before-bedtime schedule. Doses below 2 mg did not achieve maximal sleep onset
latency reduction, while doses up to 4 mg could be considered when lower doses fail, given

individual variability in receptor sensitivity.
Safety Considerations

Doses of 210 mg did not increase serious adverse events across a range of clinical conditions,
though they were associated with a 40% increase in minor adverse events, primarily headache,

dizziness, and drowsiness.

Long-term effects remain insufficiently studied, and additional trials are needed to establish

optimal minimum effective doses across populations.



References 76-80.

Evidence-Based Sleep Supplements (Tart Cherry, Chamomile,
Kiwi, Magnesium)

“Everything you see on this table has moderate to strong scientific evidence that it will help with
sleep.” On kiwi specifically: “Most studies will actually look at something like the ingestion of two

to three kiwis ... you will very routinely see people sleeping better after ingestion of kiwis.”

Tart Cherry

Tart cherry has moderate evidence for improving sleep. A meta-analysis of eight trials found
significant improvements in objective sleep efficiency and total sleep time, while individual trials
reported increased melatonin levels and sleep duration. However, subjective improvements were not
statistically significant in the meta-analysis, and one study found no significant effects in healthy
adults. The evidence suggests that benefits may be more apparent in people with existing sleep

disturbances.
Chamomile

Chamomile has moderate evidence for improving subjective sleep quality. A meta-analysis of
10 trials involving 772 participants found a significant reduction in Pittsburgh Sleep Quality Index
(PSQl) scores, a measure of subjective sleep quality. Some studies also reported easier sleep onset
and fewer awakenings. However, sleep efficiency and daytime functioning did not improve

consistently. No adverse events were reported across the trials.
Kiwifruit

Kiwifruit has moderate evidence for supporting sleep. Consuming two kiwifruits nightly for
four weeks improved sleep onset, total sleep time and sleep efficiency in adults with sleep problems.
Improvements in sleep duration, efficiency and PSQl scores were also reported in elite athletes.
These effects may be linked to kiwifruit’s serotonin content, as improved sleep onset occurred

without an increase in urinary melatonin in one crossover trial.



Magnesium

Magnesium is recognised as a potentially sleep-supportive micronutrient that may help
regulate cortisol production and support sleep architecture, the structure and pattern of sleep.
Reviews describe its effects as promising, and a pilot study reported independent sleep benefits from
magnesium L-threonate. However, evidence for magnesium as a standalone sleep intervention

remains sparse, and its combined effects with tart cherry have not been explored.
Overall Evidence for Sleep Benefits

Tart cherry, chamomile, kiwifruit and magnesium may support sleep, but the evidence
remains limited. Tart cherry and kiwifruit have the strongest trial-level support, with reported
improvements in sleep duration, onset and efficiency. Chamomile may improve subjective sleep
quality, sleep onset and awakenings, although findings for sleep efficiency and daytime functioning
are inconsistent. Magnesium may support sleep regulation, but evidence for its use as a standalone
intervention is sparse. Across all four interventions, small samples, short intervention periods,

heterogeneous dosing and reliance on subjective measures limit the generalisability of the findings.

References 81-87

Caffeine, Sleep Deprivation, and Performance (Meta-Analysis)

“We have a meta-analysis led by my colleague, Dr. Ben House ... if you look at the research on
caffeine and sleep ... Coffee can offset that [decline from sleep deprivation]. ... But what it doesn't
do, at least the data and the meta-analysis suggests, is it doesn't actually put you back into the

augmented spot.”

Caffeine can improve attention, reaction time and vigilance in sleep-deprived adults
compared with placebo, but the weight of evidence indicates that it does not generally restore
performance to well-rested levels. Its benefits are most reliable for vigilance and simple psychomotor
tasks, which involve coordinated mental and physical responses, and are weaker or inconsistent for
higher-order cognitive control and physical performance. The effects may also diminish during
extended sleep deprivation. Although one study found that caffeine restored 10-km running

performance after partial sleep deprivation, this result has not been replicated across cognitive tasks



or more severe sleep-loss conditions. Interpretation is further limited because many studies lack a
well-rested control condition, making it difficult to distinguish partial improvement from full

restoration.

References 88-94.

University of Sussex 2009 Study on Sounds That Wake Sleepers

Steven Bartlett: “There was the viral experiment done in 2009 by Mind Lab Sleep Study, where they
conducted ... the sleep experiment at the University of Sussex. Researchers hooked men and
women up to an ECG machine to measure their brainwaves and played a variety of ambient sounds

... Men's top trigger was a car alarm. Women's top trigger was a baby crying.”

The claim originates from a small experiment conducted by the independent research
consultancy MindLab and commissioned by Lemsip in 2009. According to contemporary media
reports, eight men and eight women slept in recreated sleep environments while recorded sounds
were played and their brain activity was monitored using electroencephalography (EEG). A car alarm
reportedly produced the strongest response among the men, while a crying baby produced the
strongest response among the women. However, no peer-reviewed paper, formal research report,
complete methodology or statistical analysis can be identified. The findings should therefore be
regarded as the results of a small, commercially commissioned experiment reported in the media,

rather than evidence from a published University of Sussex study.

References 95, 96.

Postpartum Sleep Disruption Persisting Into Later Life

“It is obvious and clear that the last trimester can present a lot of sleep challenges for women, and
then especially as soon as the baby's there ... In some percentage of women, those patterns will
persist, and so you'll see women who have sleep disorders even with adult children that started

because of the childbirth situation.”

Sleep disruption is common during the third trimester and after childbirth. Between 66% and

90% of women report poor sleep quality or insomnia symptoms in the third trimester, while a



meta-analysis of 10 studies estimated the pooled prevalence of insomnia at 42.4%.
Polysomnographic data, objective recordings of sleep, also show reduced sleep duration and

efficiency, more frequent awakenings and decreased REM sleep.

These disturbances are associated with factors including fetal movements, nocturia, back
pain, leg cramps, gastroesophageal reflux and nasal congestion. Sleep quality may worsen
immediately after delivery because of acute sleep loss and infant care demands, with poor sleep
quality reported by 71% of women during the first postpartum month in one large prospective
cohort. Sleep efficiency generally begins to recover by 10 to 12 weeks postpartum, although it may

not return to pre-pregnancy levels.

Persistence of Sleep Problems After Pregnancy and Childbirth

Longitudinal evidence indicates that sleep disturbances beginning during pregnancy or after
childbirth can become chronic in some women. Epidemiological studies report insomnia symptoms
in 26—41% of women two years after childbirth, while a cohort of 1,480 women found that 41% met
DSM-IV insomnia criteria at two years postpartum, compared with 60% during pregnancy. Persistent
sleep problems at two years appeared to be independent of comorbid postnatal depression,
suggesting a distinct, ongoing pattern. However, the available longitudinal evidence extends only to
two years postpartum, and no study cited followed sleep outcomes continuously until participants’
children reached adulthood. The claim that these disorders may persist until that stage is therefore

an extrapolation rather than a directly established finding.

References 97-107.

Vitamin D and Ethnic Background
“Fairly traditionally, people of African heritage are going to be lower in that marker.”

Studies comparing populations living under similar conditions generally record lower blood
concentrations of 25-hydroxyvitamin D [25(OH)D], the main marker used to assess vitamin D status,
among people of African descent than among those of European ancestry. The difference is
particularly apparent at higher latitudes. Severe deficiency is estimated to be 15 to 20 times more

prevalent among African Americans than European Americans, while winter data from the UK



Biobank classified 38.5% of Black African participants as deficient, compared with 17.5% of White

European participants.

Geography and lifestyle substantially modify this pattern, as mean concentrations of
approximately 46 ng/mL have been reported among Tanzanians living traditional lifestyles near the
equator. Greater skin pigmentation reduces the UVB radiation available for vitamin D production in
the skin, which may contribute to lower concentrations in regions with less sunlight. However, lower
total 25(OH)D has not been convincingly linked to poorer bone or cardiometabolic health in
African-descent populations, and whether standard deficiency thresholds are equally appropriate

across populations remains unresolved.

References 108-116.

Cholesterol Reduction Through Lifestyle Change: A Case
Example

“His total cholesterol was 347. We got him down to 223 ... and we did that exclusively with

lifestyle ... Fiber ... Stress reduction ... Went from 223 to 163. Now, that took a statin.”

Greater dietary fibre intake, particularly soluble, viscous-forming fibre, can modestly reduce
total cholesterol. An umbrella analysis of 52 meta-analyses involving 47,197 participants found a
significant overall reduction, while a dose-response analysis of 181 randomised controlled trials
involving 14,505 participants reported an average decrease of 10.82 mg/dL with soluble fibre
supplementation and a further decrease of 6.11 mg/dL for each additional 5 g consumed daily.
Soluble fibres generally reduce total and LDL cholesterol by approximately 5-10%, with gel-forming
types such as B-glucan, psyllium and arabinoxylan appearing more effective than insoluble or

non-viscous forms.

Food sources may produce greater reductions than supplements, while fibre type, dose and
initial cholesterol concentration can influence the response. One trial found no significant reduction
from oat bran fibre in adults with normal cholesterol. Soluble fibre primarily acts by promoting bile

acid excretion, which increases the liver’s use of cholesterol to produce new bile acids.



Stress reduction and Cholesterol Reduction

Whether psychological stress reduction independently lowers total cholesterol remains
unclear because this relationship has not been directly tested. Fibre intake is associated with lower
inflammatory markers, but any connection between stress-related inflammation and cholesterol

reduction remains plausible rather than established.
Statins and Cholesterol Reduction

Statin medications can produce substantial reductions in cholesterol, with their greatest
effect occurring on LDL cholesterol. An overview of 16 randomised trials involving approximately
29,000 participants reported average reductions of 22% in total cholesterol and 30% in LDL
cholesterol. The magnitude varies according to the medication and dose, ranging from approximately
20% for pravastatin 10 mg to around 60% for rosuvastatin 40 mg. Doubling a statin dose produces an
additional LDL reduction of approximately 7%. Statins achieve these effects by inhibiting HMG-CoA
reductase, a key enzyme in cholesterol production, which reduces cholesterol synthesis in the liver
and increases the removal of LDL from the blood. Individual responses can differ considerably,
however. In one trial of rosuvastatin 20 mg, 46% of participants achieved an LDL reduction of at least
50%, while 11% experienced no reduction or an increase. Statins therefore produce large average

reductions in cholesterol, although the response depends on the medication, dose and individual.

References 117-134.

Fibre Intake Guidance Relative to Caloric Intake

“The rough rule of thumb we typically use is around 15 grams of fiber per 1,000 calories you eat.”

The Institute of Medicine’s specific Adequate Intake is 14 g per 1,000 kcal. This standard was
derived from prospective cohort research linking fibre consumption with protection against coronary
heart disease and applies from one year of age onwards. At an energy intake of 2,000 kcal per day, it
corresponds to approximately 28 g of fibre. Recommendations vary internationally, with the Nordic
Nutrition Recommendations and World Health Organization using approximately 12.5 g per 1,000
kcal, while the United Kingdom sets a fixed target of 30 g per day. Typical consumption frequently

falls below these levels. Adults in the United States average approximately 15-17 g per day, or



6.6—7.5 g per 1,000 kcal, and only around 5% meet the Adequate Intake. The most accurate general
figure is therefore 14 g per 1,000 kcal, although recommendations commonly range from 12.5to 14 g

depending on the country and the health outcome used to establish the target.

References 135-141.

CRP as an Acute-Phase Inflammatory Marker Linked to
Cholesterol

“Probably like your most classic inflammation marker is called CRP.”

C-reactive protein (CRP) is an acute-phase protein (a blood protein that increases during
inflammation) produced mainly by hepatocytes (liver cells) in response to inflammatory signalling. It
contributes to innate immunity by recognising pathogens and activating complement (a system of
proteins that supports immune responses). High-sensitivity CRP (hs-CRP) assays detect low-grade,
chronic inflammation, with concentrations below 1 mg/L (milligrams per litre), between 1 and 3

mg/L, and above 3 mg/L corresponding to low, moderate and high cardiovascular risk.

Inflammation and cholesterol represent distinct but interacting cardiovascular risk pathways.
hs-CRP and low-density lipoprotein (LDL) cholesterol independently predict cardiovascular events,
with the greatest risk occurring when both are elevated. CRP can also recognise oxidized low-density
lipoprotein (ox-LDL) and promote its uptake by macrophages (immune cells that engulf harmful or
damaged material), creating a biological link between inflammation and cholesterol-related plaque
formation. However, CRP is not considered a direct cause of atherosclerosis (the accumulation of
fatty plaques within arteries). It is instead a clinically useful marker of inflammation that can

accompany and amplify cholesterol-related cardiovascular risk.



References 142-148.

Asymptomatic Coronary Artery Blockage in a Young, Fit
Individual

“His cardiologist said, ‘No, you don't need it. You're young.’ ... Got it anyways, and he had a, | think

he had a 50% blockage of his what's called the widow maker.”

The left anterior descending (LAD) artery supplies blood to a large area of the myocardium
(heart muscle). Severe stenosis (narrowing) or occlusion (blockage) in its proximal segment, located
near the artery’s origin, can restrict blood flow across much of the heart’s anterior wall. This may
cause an extensive myocardial infarction (heart attack), irregular heart rhythms, impaired heart

function or sudden death, accounting for the term ‘widow maker’.

Wellens’ syndrome is a pre-infarction warning state associated with critical proximal LAD
narrowing, often exceeding 90%. It produces characteristic changes on an electrocardiogram (ECG), a
recording of the heart’s electrical activity, even when blood markers of heart injury are normal or
only mildly elevated. Approximately 75% of untreated patients with Wellens’ syndrome develop an
extensive anterior myocardial infarction within days, making urgent revascularisation (restoration of

blood flow) essential.

Prevalence of Asymptomatic Coronary Artery Disease

Asymptomatic coronary artery disease (CAD), meaning coronary plaque or arterial narrowing
without noticeable symptoms, is relatively common, although substantial blockage is less frequent in
low-risk populations. In a study of 2,359 asymptomatic adults in the United States, 49% had some
coronary plaque, but only 6% had stenosis (narrowing) of at least 50%. Similarly, 22% of 1,000
asymptomatic Korean adults had plaque, while 5% had narrowing of at least 50% and 2% had severe

narrowing of at least 75%.

Prevalence is considerably higher among people with established risk factors or related
conditions. Obstructive CAD was found in 29.3% of ischaemic stroke survivors, while significant
narrowing occurred in 52.9% of patients with peripheral artery disease. Estimates among people
with type 2 diabetes ranged from 31.4% to 84%, depending on the assessment method. Reported

rates therefore range from approximately 4% to more than 80%, largely because populations,



detection methods and definitions differ. Silent coronary plaque is common, but substantial
asymptomatic blockage is not equally common across all groups and is concentrated particularly

among people at higher cardiovascular risk.

References 149-156.

Widespread Underconsumption of Potassium

“90% of people under-consume potassium. It's not as concentrated in our soil as it used to be.”

Potassium intake is below recommended levels across most populations worldwide. A
systematic review of 104 studies across 52 countries estimated a mean global intake of 2.25 g per
day and found that only 14% of people met the World Health Organization (WHO) target of at least
3.5 g per day, leaving 86% below this level. In the United States, fewer than 2% of adults met the
higher Institute of Medicine target of 4,700 mg per day. Substantial shortfalls have also been
reported internationally, with 95% of people in Mexico, 91.9% in Britain and more than 90% of young
adults in South Africa consuming less than the WHO target. The proportion falling below
recommended intake varies according to the guideline applied. For example, 13.3% of Austrian
adults met a target of 4,000 mg per day, compared with 23.8% meeting the lower European Food

Safety Authority target of 3,500 mg per day.
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Testosterone’s Relationship With Age

“Testosterone actually doesn't decline with age much. So it should be the same from about age 40

to age 80 in men specifically. It's gonna be around the average man is gonna be 450 to 550.”

Testosterone levels in men generally decrease with age, although the rate varies according to
the form of testosterone measured and the study method. Total testosterone typically declines by
1-2% per year after the age of 30, while bioavailable testosterone (the fraction readily available to
tissues) falls by approximately 2—3% annually. Among men aged 40-70, cross-sectional studies, which

compare different age groups at one point in time, estimate annual declines of 0.4—0.8% in total



testosterone and approximately 2% in free testosterone. Longitudinal research, which follows the
same individuals over time, has recorded a steeper 1.6% annual decline in total testosterone,

suggesting that changes in health may accelerate the reduction.

Patterns nevertheless differ between cohorts, with one study finding that bioavailable
testosterone declined throughout adulthood while total testosterone remained relatively stable until
around age 70. Separately, a population-level secular decline (a change occurring across generations)
of approximately 0.56% per year has been identified independently of age, body mass index and
testing method. Among men aged 15-39, mean total testosterone decreased by approximately 25%,

from 605 to 451 ng/dL, between 1999 and 2016.

References 163-169.

Testosterone’s Limited Role in Exercise-Induced Muscle Growth

“We have actually excellent research to show things like muscle growth with exercise are little, if at

all, impacted by testosterone concentrations, which is counterintuitive.”

Short-lived increases in circulating testosterone after resistance exercise do not reliably
predict muscle hypertrophy (growth in muscle size) or strength gains. Some studies have reported
associations between post-exercise testosterone responses and subsequent muscle growth, but
these findings are outnumbered by studies showing no relationship and do not establish a causal
effect. Intramuscular androgen receptor (AR) content, meaning the amount of the receptor through
which testosterone acts within muscle, is more consistently associated with increases in lean body

mass and muscle fibre size. Baseline androgen status also appears important.

Suppressing endogenous testosterone (testosterone produced within the body) to
hypogonadal levels (abnormally low concentrations) reduces gains in muscle mass, strength and
thickness during resistance training, suggesting that testosterone is necessary for normal growth
responses but does not explain differences in hypertrophy by itself. Supraphysiological testosterone
(concentrations above the normal physiological range) substantially increases hypertrophy, while
women achieve similar relative muscle growth to men despite having markedly lower circulating
testosterone. Among pre-menopausal women, bioavailable testosterone (the fraction available to

tissues), rather than total testosterone, has been associated with hypertrophy. Local androgen



receptor signalling and intramuscular testosterone activity therefore appear more relevant than

transient changes in blood testosterone after exercise.

References 170-178.

Omega-3 Intake and Mercury Exposure

“The more omega-3s you consume, the more mercury goes up. ... Because most omega-3 sources

are gonna be filled with mercury.”

Omega-3 fatty acids and methylmercury (a form of mercury found in seafood) occur together
in fish and shellfish, making fish consumption a source of both. Among women of childbearing age in
the United States, fish consumption, omega-3 intake and methylmercury exposure showed moderate
correlations of 0.66—0.68. However, omega-3 and mercury concentrations vary independently
between species, so greater omega-3 content does not necessarily indicate greater mercury

exposure.

Salmon, sardines and trout generally provide high omega-3 levels with low methylmercury,
whereas swordfish and shark contain high methylmercury with variable omega-3 content. Canned
white tuna presents a less favourable balance than canned light tuna or flounder. This balance is
particularly important during pregnancy and childhood, when vulnerability to methylmercury is
greater, although models indicate that maternal fish consumption can still provide an overall

neurodevelopmental benefit.

Cardiovascular findings suggest that omega-3 fatty acids and mercury may have opposing
associations, with omega-3 intake linked to benefit and mercury exposure linked to adverse effects
independently of omega-3 levels. Fish-oil supplements generally contain mercury below regulatory
limits. The balance between omega-3 intake and mercury exposure therefore depends largely on the

fish species consumed.
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Exercise-Induced Increases in Blood Volume

“It's one of the primary adaptations to endurance, is you'll physically have more blood in your
body. ... You have more red blood cells ... you're able to carry more oxygen to fuel those

mitochondria.”

Endurance training produces coordinated increases in plasma volume, red blood cell mass
and total haemoglobin (the oxygen-carrying protein in red blood cells). Plasma volume expands after
only a few training sessions, while erythropoiesis (red blood cell production) develops more gradually
through transient increases in erythropoietin (EPO), a hormone that stimulates this process. After
several months of regular exercise, red blood cell volume may increase by up to 10% in healthy
individuals, while endurance champions may have up to 40% more than untrained people. Because
plasma volume initially expands faster than red blood cell mass, haematocrit (the proportion of
blood occupied by red blood cells) may temporarily fall, producing the appearance of ‘sports

anaemia’ despite an increase in total red blood cells.

Greater haemoglobin mass increases the blood’s oxygen-carrying capacity and contributes to
improvements in VO,max (the maximum rate of oxygen use during exercise). Training also increases
cardiac output, vascularisation, red blood cell flexibility and mitochondrial capacity. Together, these
changes enhance oxygen transport from the lungs to mitochondria (cellular structures that use

oxygen in energy production).

References 186-192.

Historical Novelty of Structured Exercise

“Remember, exercise is a novel made-up term. This is a new thing to us. ... Putting that into a

structured non-daily activity is a last 75-year phenomenon.”

The use of physical activity to support health has ancient documented roots. Susruta
prescribed moderate daily exercise around 600 BCE, while Hippocrates provided an early written

exercise prescription between 460 and 370 BCE. Formal experimental study of exercise physiology



(the body’s responses and adaptations to physical activity) began in the mid-19th century, with
foundational work on muscular oxygen supply, heat production and maximal oxygen uptake
emerging during the early 20th century. Population-level research developed later. Studies beginning
in the 1950s linked occupational physical activity with lower coronary heart disease risk, while

subsequent research associated low physical fitness with higher mortality.

The framing of physical inactivity as a public-health problem has developed largely over the
past four decades, leading to activity guidelines, surveillance programmes and professional training.
The term ‘Exercise is Medicine’ entered the scientific literature in 1993 and became a formal global
health initiative in 2007. Health-related exercise therefore has a long intellectual and scientific
history, while its organisation as a modern public-health and clinical framework is comparatively

recent.
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Cardiovascular Fitness as a Predictor of Mortality

“Late 1980s, Stephen Blair and his team started looking at giant databases and started to realize
that cardiovascular fitness, VO2 max, VO2 peak ... were predicting how long people are gonna
live. And in fact, they started to realize it was out-predicting what we call traditional clinical

markers: blood pressure, your cholesterol levels.”

From the late 1980s through the 1990s, Steven Blair and colleagues used large
preventive-medicine cohorts to examine cardiorespiratory fitness (the capacity of the heart, lungs
and circulation to support physical activity) in relation to all-cause and cardiovascular mortality. Their
research found that lower fitness independently predicted higher mortality after accounting for

other health factors.

In a 1996 cohort, low fitness was associated with an adjusted relative risk (RR, a comparison
of risk between groups) of 1.52 in men and 2.10 in women. Among men, this association was
somewhat stronger than those for elevated systolic blood pressure and high cholesterol, which each
had an adjusted relative risk of 1.34. In women, low fitness and smoking were significant
independent predictors, whereas blood pressure and cholesterol were not statistically significant in

the reported model. A 1991 study also found that mortality declined as fitness increased among both



hypertensive and normotensive men, even after adjustment for age, cholesterol, systolic blood

pressure, body mass index and smoking.

Blair’s cohort research therefore established cardiorespiratory fitness as an independent
prognostic marker and, in the 1996 male model, a somewhat stronger predictor of mortality than

blood pressure or cholesterol.
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Grip Strength Asymmetry as an Emerging Research Area

“Over the last probably three years, | would imagine there are over 20 to 25 studies that have been
published on a very specific type of grip strength ... grip strength asymmetry ... the asymmetry
actually matters because most of the work in that area is in groups with neurological disease ...

early predictions of Alzheimer's, Parkinson's.”

Grip strength asymmetry, a measurable imbalance in handgrip strength between the
dominant and nondominant hands, has emerged as a clinically meaningful indicator of neurological,
functional, and mortality risk in ageing populations, while also serving as a marker of sport-specific
adaptation in athletes. Multiple studies have examined this construct, most defining asymmetry as a
>10% strength difference between hands using the ratio of nondominant to dominant handgrip

strength (HGS).

In a large US panel of 17,163 ageing Americans, any HGS asymmetry alone increased odds of
lower cognitive functioning by 15%, while the combination of asymmetry and weakness nearly
doubled the odds. Dominant and nondominant asymmetry each independently predicted cognitive
impairment when paired with weakness, with odds ratios of 1.89 and 2.10, respectively. Handgrip
strength (HGS) asymmetry is associated with a 66% increased hazard of incident neurodegenerative

disorders over 4 years among 4,925 Chinese older adults, independent of low grip strength.

However, not all studies confirm an independent cognitive effect. In the Yishun Study of 330
community-dwelling older adults, low HGS but not asymmetry was independently associated with

poorer global cognition, memory, and functional mobility. Combined low and asymmetric HGS



associations with cognitive function appeared driven by grip strength rather than the asymmetry

itself.

Because neurodegenerative disorders develop over a long preclinical period, researchers
propose that HGS asymmetry may serve as a simple screening tool to detect at-risk populations
before symptom onset. However, no study has yet examined whether this association differs
between Alzheimer's disease and Parkinson's disease specifically, as the available data pooled all

neurodegenerative disorders together.

Subclinical strength deficits may appear decades before clinical onset of neurodegenerative
disease, as noted in Parkinson's literature, suggesting a long preclinical window where grip metrics
could theoretically signal risk. However, Parkinson's patients had significantly lower bilateral HGS
than healthy controls, but grip strength did not independently predict Parkinson's disease status in
regression models. No study in the current literature that was found during this search has
specifically tested whether HGS asymmetry (as opposed to absolute grip strength) predicts incident

Parkinson's disease.

Limitations

The evidence base has several constraints that temper conclusions about disease-specific
prediction. The only study directly linking HGS asymmetry to neurodegenerative disorders (Chen et
al. 2022) used self-reported, physician-diagnosed outcomes without distinguishing Alzheimer's from
Parkinson's, and its 4-year follow-up may be insufficient for conditions with decades-long prodromal

periods.

A cross-sectional Singaporean study (Peng et al. 2023) found no association between HGS

asymmetry and cognitive function, adding a discordant note to the longitudinal evidence.

While lower grip strength broadly is associated with increased Alzheimer's risk (HR 1.41 in
meta-analysis), and a dose-response relationship exists between higher grip strength and reduced

Alzheimer's incidence, these findings concern absolute strength rather than bilateral asymmetry.

The specific question of whether HGS asymmetry independently predicts Alzheimer's or
Parkinson's disease, as distinct from general cognitive decline or pooled neurodegenerative

disorders, remains unanswered and requires longitudinal studies with disease-specific endpoints.
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Sarcopenia and the Emerging Concept of ‘Powerpenia’

“The term that we've been using for a long time is sarcopenia, and this is the accelerated loss of
muscle ... but now there's a turn of scientific attention to powerpenia, which is are you losing the
power faster than you should be losing power ... highly associated with ... fractures, dislocations

... especially post age 60 or 65.”

Powerpenia is a recently introduced term designating the decline in skeletal muscle power,
the product of force and velocity of contraction, that occurs with ageing, clinical disease, and/or
physical inactivity. The concept was proposed to fill a gap between sarcopenia (loss of muscle mass)
and dynapenia (loss of muscle strength), neither of which specifically addresses muscle power as a
diagnostic criterion. Only 2 of 220 dynapenia studies published between 2008 and 2023 directly

measured muscle power to classify patients, underscoring the need for a distinct term.

The nearest well-defined concept is osteodynapenia, the combination of low bone mass
(osteopenia/osteoporosis) and low muscle strength (dynapenia), which has been prospectively
studied for fracture risk. Osteodynapenia was associated with a 2.07-fold higher incident fracture risk
over 10 years compared to having neither dynapenia nor osteopenia. Dynapenia alone also increased
fracture risk, as did osteopenia alone. However, the combined conditions did not exceed the risk of
their individual components; osteodynapenia did not produce significantly greater fracture risk than

dynapenia or osteopenia alone.
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Muscle Growth: Training Frequency Versus Weekly Training
Volume

“As long as you hit the same volume throughout the week, the amount of times you go to the gym

doesn't matter that much, in theory.”

Across the strongest meta-analyses, training frequency by itself usually has little effect on
hypertrophy when total weekly volume is equated. For strength, the picture is slightly less uniform,
but several reviews still report no significant independent frequency effect under volume-matched
conditions, with benefits from higher frequency often explained by the extra volume it enables

rather than by the frequency itself.

References 210-215.

Rest Interval Length Between Sets and Muscle Growth

Steven Bartlett: “Everyone talks about taking shorter rests in the gym to build more muscle.” Andy
Galpin: “Not consistent with the evidence. ... If you were to probably spend 60 to 90 seconds or
maybe up to two minutes resting in between each set, generally, you recover enough to have a

higher quality set the next one.”

Inter-set rest interval duration influences muscle hypertrophy, with longer rest periods (>60
s) generally producing a small but consistent hypertrophic benefit over shorter intervals (<60 s). This
effect appears driven by better preservation of training volume load, as shorter rests necessitate
greater load reductions across subsequent sets. Longer rest intervals facilitate greater neuromuscular
recovery, higher force output, and increased total exercise volume compared with shorter rests.
When volume load is equalised between short and long rest conditions, hypertrophy outcomes

converge, suggesting that volume load rather than rest interval per se is the primary driver.

The most recent Bayesian meta-analysis found substantial overlap in hypertrophy effect sizes
across rest interval categories, with central estimates marginally favouring longer rest for arm and
thigh musculature but not whole body. No appreciable hypertrophy differences were detected

beyond 90 s of rest, consistent with evidence that volume load detriments plateau past this



threshold. Additionally, training to failure versus non-failure did not meaningfully alter the rest
interval-hypertrophy relationship. A separate meta-analysis in resistance-trained males found longer
ISRs (>60 s) produced only minimal hypertrophy benefit (SMD = 0.08), with high variability across

studies.
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Adaptive Thermogenesis and Exercise-Induced Weight Loss

“This is, you know, Herman Pontzer stuff in large part, showing things like if you burn, say, 500
calories with exercise ... your body will change how many calories it burns throughout the day in

response to that 500 calories from exercise.”

The literature supports partial compensation: exercise usually raises total daily energy
expenditure, but by less than the full exercise cost in many people. The size of that compensation

varies widely, and some newer studies argue it is smaller or absent in certain settings.

In humans, the average response is not a full 1:1 addition of exercise calories to total daily
burn. A large cross-sectional analysis estimated about 28% compensation, meaning only 72% of extra
activity calories translated into extra calories burnt that day. A 2026 synthesis of human aerobic
exercise interventions estimated that total daily energy expenditure rose by only about 30% of the

increase predicted by a simple additive model.

Compensation can happen because people unconsciously reduce non-exercise movement
after starting structured exercise. A 2023 review found about 67% of studies reported a
compensatory decrease in non-exercise physical activity, including 80% of short-term studies and
63% of longer-term studies. In women with overweight or obesity, a supervised exercise programme
produced an early and sustained drop in non-structured physical activity even though reported

energy intake did not significantly change.

Another mechanism is a reduction in resting or basal expenditure, especially over longer
interventions or under energy stress. Reviews and large datasets report that reduced basal energy

expenditure contributes to compensation. A 2026 intervention study estimated compensation of



39% of exercise energy expenditure and attributed about 100 kcal/day of that to downregulated

resting and sleeping metabolism.

Some studies do not find metabolic compensation. In one randomised trial, total daily
energy expenditure rose slightly with exercise, but 24-hour, resting, and sleeping expenditure did not
change, suggesting compensation was not due to lower sedentary metabolism. A 10-month exercise
trial also found no compensatory decreases in non-exercise energy expenditure or non-exercise

physical activity.

A few recent papers support a more additive model. One observational study found a linear
positive association between physical activity and total energy expenditure, with no evidence for
constraint or compensation. Another 2026 longitudinal plus cross-sectional study found that
increasing activity did not suppress resting expenditure, supporting independence of activity and

resting energy expenditure.
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Intermittent Fasting Versus Calorie Control for Fat Loss

“You will see some studies that show super moderate differences. You're talking about grams of fat
loss difference ... over the course of six weeks or eight weeks ... we did a study in my lab on that.
We were actually unique because we're the first ones to look at muscle growth [with 16/8 fasting]

in a hypercaloric state.”

Blake et al. state that “a 16:8 TRE approach in a caloric surplus to maximally increase muscle
mass and strength remains unexplored,” and their 2025 trial then tests exactly that in well-trained
men and women. They reported that 16:8 time-restricted eating during an 8-week, high-protein
caloric surplus can still support gains in muscle and strength in well-trained adults, but with some

practical tradeoffs.

This was a randomised trial in 17 well-trained adults: 10 men and 7 women. Both groups ate
a 10% hypercaloric diet with 2.2 g/kg/day protein and completed supervised resistance training 4

times per week for 8 weeks. The only main diet difference was meal timing: the time-restricted



eating (TRE) group ate within an 8-hour window starting at least 1 hour after training, while the

control group spread the same calories across the day.

Both groups gained strength, muscular endurance, and fat-free mass over the 8 weeks.
Calorie and macronutrient intake did not differ statistically between groups, so the comparison

largely isolates the effect of feeding window rather than total intake.

The main tradeoff was that the TRE group completed lower total training volume and
reported lower daily energy, and their squat 1RM improved about 4.0 + 1.9 kg less than the fed
group. At the same time, fat-free mass gains were similar, while the fed group gained 1.4 + 0.6 kg

more fat mass than TRE. Mood and sleep ratings did not change in either group.

The paper addresses a gap the authors explicitly identify: prior TRE resistance-training
studies had not tested a 16:8 surplus-bulking design aimed at maximising hypertrophy and strength.
But the sample was small, the participants were young and already well trained, and the intervention

lasted only 8 weeks, so generalisation is limited.

The authors’ overall conclusion is that 16:8 TRE is viable, not optimal, during a muscle-gain
phase: it preserved hypertrophy and most performance outcomes, but the lower energy ratings,
lower training volume, and slightly smaller squat gains matter for people prioritising maximal

performance.
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	References 28-32. 


	Wearables' Unreliability for Deep and REM Sleep 
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	References 33-39. 


	 
	Global Decline in Sleep Duration Despite Rising Spend on Sleep 
	“If you look at some of the more recent papers, you're seeing annual spend on sleep is like 600 billion right now, but yet we have seen a 60-minute drop in total sleep time over the last 60 years.” 
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	NASA Satellite Data on Global Light Pollution 
	“There's data from NASA, satellite data, that can look and say the world is physically brighter now than it's ever been.” 
	References 43-46. 


	 
	Urbanisation Linked to Higher Rates of Anxiety and Depression 
	“If you look at some of the studies … some of the studies have found things as high as, like, anxiety and depression are up 20-plus percent when you move into the city.” 
	References 47-51 


	 
	Recommended Ambient Noise Levels for Sleep 
	“The typical number you wanna see … for sound at night is, like, 35 decibels … you see the urban environment, you're looking in the 60 to 70 as a baseline. … Pretty common default is, like, 40 to 50 decibels for a sound machine. More of the data suggests sub-40, especially for kids.” 
	References 52-61. 


	 
	Resting Heart Rate and Sleep Duration (Case Example) 
	“We had 1,200 days of data from, I think it was an Oura Ring, and we were actually able to find that … for every one drop in resting heart rate, so his resting heart rate, say, went from 65 beats per minute to 64, he got six more minutes of sleep.” 
	Reference 62. 


	Lavender and Sleep Onset 
	“Lavender is moderately associated with helping people fall asleep. So if you actually put lavender smell in your home, in your bedroom, so that you start to associate lavender with falling asleep …” 
	References 63-69. 


	Optimal Bedroom Temperature for Sleep 
	“This is a pretty obvious one. You wanna be cool. Generally, you're looking at 64 to 68 degrees, uh, where you want it to be.” 
	References 70-75. 


	Melatonin: Dosage and Accuracy of Labelling 
	“A common dosage for melatonin is, like, five milligrams, sometimes even up to 10. … the evidence, scientific evidence is three to five milligrams. … We will typically use, like, .3, maybe .5, so about a 10th that dose.”​​“There's enough studies that look at the dosage that's actually in the pill versus what's on the label, and they can be up to 100x higher. … the amount of melatonin the next day in their urine is 100x the upper end of the reference range.” 
	References 76-80. 


	Evidence-Based Sleep Supplements (Tart Cherry, Chamomile, Kiwi, Magnesium) 
	“Everything you see on this table has moderate to strong scientific evidence that it will help with sleep.” On kiwi specifically: “Most studies will actually look at something like the ingestion of two to three kiwis … you will very routinely see people sleeping better after ingestion of kiwis.” 
	References 81-87 


	Caffeine, Sleep Deprivation, and Performance (Meta-Analysis) 
	“We have a meta-analysis led by my colleague, Dr. Ben House … if you look at the research on caffeine and sleep … Coffee can offset that [decline from sleep deprivation]. … But what it doesn't do, at least the data and the meta-analysis suggests, is it doesn't actually put you back into the augmented spot.” 
	References 88-94. 


	University of Sussex 2009 Study on Sounds That Wake Sleepers 
	Steven Bartlett: “There was the viral experiment done in 2009 by Mind Lab Sleep Study, where they conducted … the sleep experiment at the University of Sussex. Researchers hooked men and women up to an ECG machine to measure their brainwaves and played a variety of ambient sounds … Men's top trigger was a car alarm. Women's top trigger was a baby crying.” 
	References 95, 96. 


	Postpartum Sleep Disruption Persisting Into Later Life 
	“It is obvious and clear that the last trimester can present a lot of sleep challenges for women, and then especially as soon as the baby's there … In some percentage of women, those patterns will persist, and so you'll see women who have sleep disorders even with adult children that started because of the childbirth situation.” 
	References 97-107. 


	Vitamin D and Ethnic Background 
	“Fairly traditionally, people of African heritage are going to be lower in that marker.” 
	References 108-116. 


	Cholesterol Reduction Through Lifestyle Change: A Case Example 
	“His total cholesterol was 347. We got him down to 223 … and we did that exclusively with lifestyle … Fiber … Stress reduction … Went from 223 to 163. Now, that took a statin.” 
	Stress reduction and Cholesterol Reduction 
	References 117-134. 


	Fibre Intake Guidance Relative to Caloric Intake 
	“The rough rule of thumb we typically use is around 15 grams of fiber per 1,000 calories you eat.” 
	References 135-141. 


	CRP as an Acute-Phase Inflammatory Marker Linked to Cholesterol 
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