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Glucose Spikes: Effects on Inflammation, Ageing, Cravings, and Fatigue

“I was showing people how blood sugar impacts all of us on a daily basis. The spikes and dips

after we eat, they lead to inflammation, faster aging, cravings, fatigue.”

Postprandial Glucose Spikes and Inflammation

Human studies indicate that rapid rises in blood glucose after meals, termed postprandial
glucose spikes, are associated with increased inflammatory activity. Higher two-hour glucose levels
following an oral glucose tolerance test correlate with greater low-grade inflammation, partly
mediated by methylglyoxal, a reactive by-product of glucose metabolism that promotes oxidative
stress. Experimental feeding studies show that high-glycaemic index meals produce larger glucose
elevations and substantially greater activation of NF-KB, a key inflammatory signalling pathway, as
well as increased expression of inflammatory genes such as IL-1 in immune cells. Acute glucose

challenges can also impair endothelial function, which is closely linked to inflammatory processes.

However, inflammation after eating is influenced by multiple metabolic factors. Some
controlled studies, particularly in type 1 diabetes, find similar short-term cytokine responses despite
differing glucose excursions, suggesting inflammation may not respond immediately to glucose alone.
Larger mixed-meal studies also report that postprandial triglyceride increases often show a stronger
association with inflammatory markers than glucose, although glucose still contributes. Overall,
evidence supports that glucose spikes promote inflammatory signalling, especially through oxidative
stress mechanisms, but the inflammatory response typically reflects the combined effect of

postprandial hyperglycaemia and elevated lipids rather than glucose in isolation.
Postprandial Glucose Spikes and Biological Ageing

Research suggests that larger postprandial glucose excursions are associated with markers of
accelerated biological ageing. In human cohort studies, higher one-hour or two-hour glucose levels
during an oral glucose tolerance test correlate with shorter leukocyte telomere length, a widely used
indicator of cellular ageing. Longitudinal data further indicate that elevated post-challenge glucose
predicts greater telomere shortening over several years, even in individuals whose fasting glucose
remains within normal ranges. These findings imply that dynamic glucose elevations after meals may
reveal ageing-related risk earlier than conventional glycaemic measures such as fasting glucose or

HbAlc.



Experimental studies support plausible biological mechanisms. Intermittent high glucose
exposure promotes cellular senescence, meaning a state in which cells lose the ability to divide and
function normally, through oxidative stress pathways and activation of regulatory proteins such as
pl6 and p21. Glucose-derived advanced glycation end products also contribute to telomere attrition
and inflammatory signalling. Animal studies show that reducing postprandial glucose peaks can
extend lifespan and reduce age-related disease, suggesting a causal pathway. Overall, the evidence
links repeated postprandial hyperglycaemia with processes involved in biological ageing, although the

association is strongest for sustained or frequent elevations rather than isolated spikes.

Postprandial Glucose Spikes and Cravings

Research indicates that larger postprandial glucose spikes are associated with increased
cravings primarily through the subsequent decline in blood glucose rather than the peak itself.
Continuous glucose monitoring studies in large adult cohorts show that the magnitude of the glucose
dip occurring two to three hours after eating predicts higher self-reported hunger, earlier return to
eating, and greater subsequent energy intake. Meals producing larger initial glucose rises tend to
generate larger later drops, linking high-glycaemic responses to increased appetite several hours after
consumption. Similar findings appear in controlled feeding experiments where higher-carbohydrate

or rapidly absorbed glucose patterns lead to earlier hunger compared with slower-absorbed meals.

Mechanistically, dynamic fluctuations in glucose appear more relevant than average glucose
levels. Some analyses suggest postprandial insulin can transiently suppress hunger, while
experimental induction of glucose changes without normal digestive signals does not reliably alter
appetite, indicating that gut hormones and reward pathways also contribute. Interventions that blunt
glucose excursions, such as reducing sucrose content or consuming lower-glycaemic, higher-fibre
foods, reduce later desire for sweet foods and decrease subsequent intake. Overall, evidence
supports that rapid rises followed by pronounced drops in glucose are associated with increased

hunger and food cravings, whereas stabilising postprandial glycaemia helps moderate them.

Postprandial Glucose Spikes and Fatigue

Evidence linking postprandial glucose spikes directly to fatigue is limited, but larger glucose
excursions appear related to tiredness primarily through the subsequent fall in glucose rather than
the peak itself. Reactive postprandial hypoglycaemia, defined as symptoms occurring one to three
hours after eating when blood glucose drops below approximately 3.9 mmol/L, commonly includes

weakness, fatigue, and shakiness following a high-carbohydrate meal that first produces



hyperglycaemia and then excessive insulin release. This reflects a mismatch between glucose
availability and cellular energy use, producing neuroglycopenic symptoms, meaning symptoms

caused by insufficient glucose supply to the brain.

Post-meal sleepiness is also observed in the “post-lunch dip”, a period of reduced alertness
typically occurring early afternoon after carbohydrate-containing meals. Studies show measurable
reductions in cognitive processing during this period, although mechanisms likely involve combined
effects of circadian rhythms, hormones, and metabolic changes rather than glucose alone.
Observational work further shows that larger glucose rises tend to be followed by larger dips, which
predict behavioural patterns associated with low energy, such as earlier return to eating. Overall,
research does not support a simple relationship between the spike itself and fatigue, but meals that
produce large fluctuations in glucose, particularly rapid rises followed by pronounced declines, are

associated with post-meal tiredness and reduced alertness.

References 1-16.

Study: Blood Glucose and Aggression in Daily Life

“there’s this fascinating study that took married couples and they gave the husband and the
wives a little voodoo doll representing their spouse. So imagine that for two weeks you had a
voodoo doll representing your spouse and the researchers told the participants to put a little pin
in the voodoo doll every time their spouse annoyed them. So imagine you're going around your
day, two weeks, every time my husband annoys me, | put a pin in the voodoo doll. At the end of
the two weeks, their researchers counted the number of pins in the voodoo dolls and they also
measured the participants' glucose levels. They found that the people who had the most glucose

lows had put the most pins in the voodoo doll representing their spouse (...)

scientists then found that when you have very unsteady glucose levels, it impacts this
neurotransmitter in your brain called tyrosine that manages your mood. So it seems that with
unsteady glucose levels, your mood is less stable, which could then correlate to you being more

annoyed at your spouse.”

This study investigated whether lower blood glucose levels, a physiological indicator of

available metabolic energy for self-control, are associated with greater aggressive impulses and



behaviour in married couples. Over 21 consecutive days, 107 couples measured their glucose each
morning and evening at home. Each evening participants recorded aggressive impulses using a
validated “voodoo doll” task, inserting pins to represent anger toward their spouse, and later
completed a laboratory reaction-time task in which they could administer unpleasant noise blasts,
providing a behavioural measure of aggression. The results showed that lower evening glucose
predicted both stronger aggressive impulses and more intense and longer noise blasts, even after
accounting for relationship satisfaction and sex. Aggressive impulses statistically mediated aggressive
behaviour, suggesting reduced metabolic energy undermines self-regulation and increases aggression

in real-world interactions.

Glucose Variability, Tyrosine, and Mood Regulation

Current research does not directly demonstrate that unstable blood glucose levels specifically
alter brain tyrosine availability in everyday conditions, but it supports a plausible indirect relationship.
Glycaemic variability, meaning repeated rises and falls in blood glucose, can disrupt brain energy
metabolism, increase oxidative stress and neuroinflammation, and alter transport processes at the
blood-brain barrier. These changes are associated with impaired cognition and altered brain network

function, suggesting that fluctuating metabolic fuel supply affects neural regulation.

Tyrosine is an amino acid precursor of catecholamine neurotransmitters, including dopamine and
noradrenaline, which play central roles in mood regulation. Experimental studies show that reducing
brain tyrosine availability can produce depressive-like emotional responses and altered reward
processing, while metabolic conditions that disturb amino acid balance are linked to mood
symptoms. However, no human studies directly show that typical day-to-day glucose fluctuations
change brain tyrosine levels and thereby destabilise mood. Overall, evidence supports a theoretical
pathway connecting glucose instability to mood changes through altered brain metabolism and

neurotransmitter precursors, but the specific causal link remains unproven.

References 17-26.



Whole Fruit, Fibre, and Postprandial Glucose Response

“even though [fruit] been bred to have a lot of sugar, the fiber and the water reduce how quickly
the sugar arrives in our bloodstream, making it more or less okay for us. But the problem comes

when we denature that piece of fruit, meaning if we remove the fiber.”

Human studies generally show that whole fruit produces a slower and sometimes lower
postprandial blood glucose response than fruit juice or fruit in which fibre and structure are removed.
Direct comparisons using apples and oranges demonstrate smaller insulin responses and less rapid
post-meal glucose decline after consuming intact fruit compared with juice containing the same sugar
load. When fibre fractions, such as fruit pomace, are added back into juice, peak glucose responses
become similar to whole fruit, indicating that physical structure and fibre slow glucose absorption by

delaying gastric emptying and reducing intestinal uptake rate.

However, results vary depending on fruit type and processing method. Some trials report
similar overall glucose exposure between whole fruit and juice, particularly in certain populations or
fruits, although insulin regulation is often less favourable with juice. Blended fruits that retain fibre
but disrupt structure can still moderate glycaemic responses in some cases, suggesting viscosity and
fibre interactions, rather than sugar content alone, influence absorption speed. Overall, intact fruit
matrices tend to moderate the rate at which sugars enter the bloodstream, whereas removing fibre

typically accelerates glucose appearance after eating.

References 27-35.

Why Sugar Produces Pleasure

“So when we eat sugar, what actually is going on in our brain? Why does sugar feel good?

Because it releases dopamine in our brain. Dopamine is the pleasure molecule.”

Consuming sugar produces a pleasurable experience because it activates brain reward circuits
that evolved to reinforce the intake of energy-rich foods. Sweet taste receptors on the tongue send

signals to primary taste regions of the brain and then to reward areas such as the nucleus accumbens,



where dopamine is released. Dopamine contributes to motivation and reward seeking, while
endogenous opioids such as B-endorphin enhance the hedonic “liking” aspect of sweetness. Together
these systems generate both the desire to consume sugar and the sensation of pleasure during

consumption.

Pleasure arises from two interacting processes: sensory sweetness and post-ingestive energy
detection. The sweet taste itself produces immediate reward signalling, whereas absorbed glucose is
detected by gut—brain pathways that further reinforce preference by signalling the nutritional value
of the food. Because these mechanisms evolved to prioritise efficient energy sources, sugar produces
a particularly strong reinforcement signal. Repeated high intake can alter reward signalling and
increase craving, but the core pleasurable response reflects normal biological reinforcement of

calorie acquisition rather than a unique pharmacological effect.

References 36-45.

The Protein Leverage Hypothesis

“Protein is very satiating. Meaning there's this theory called the protein leverage hypothesis,
and this theory says that your body will keep you hungry and keep you seeking food until you've

given enough protein.”

The protein leverage hypothesis proposes that humans regulate protein intake more tightly
than fat or carbohydrate intake. According to this idea, the body aims to reach a daily protein target,
and when the proportion of dietary protein is low, appetite drives increased overall food
consumption until sufficient protein is obtained. As a result, diets diluted in protein can lead to higher
total energy intake, because people consume additional fats and carbohydrates while attempting to

meet protein requirements.

Experimental and observational research across species supports the underlying
phenomenon that protein intake strongly influences appetite and satiety. Diets with a higher protein
percentage tend to reduce spontaneous calorie intake, whereas small reductions in protein
proportion can produce disproportionately larger increases in energy consumption. The broader

claim that this mechanism contributes to modern obesity, through protein dilution in highly



processed foods, remains debated, but the biological regulation of protein intake itself is well

established.

References 46-52.

Paternal Lifestyle Factors and Sperm Quality

“So a good idea would be to reduce, before you wanna have a kid, if you're the man, you know,

reduce alcohol, exercise more, eat better so that your sperm are high quality.”

Research shows that pre-conception lifestyle factors in men, including alcohol intake, diet
quality, and physical activity, are associated with sperm quality and reproductive outcomes. Heavy or
frequent alcohol consumption is linked to reduced semen volume, poorer sperm morphology,
hormonal disruption, and increased oxidative stress, whereas lower intake shows smaller or
inconsistent effects in healthy populations. Diet also plays an important role: dietary patterns rich in
fruits, vegetables, whole grains, fish, and micronutrients such as zinc, selenium, and folate are
associated with improved sperm count, motility, and DNA integrity, while highly processed,
high-sugar, and high-saturated-fat diets correlate with poorer semen parameters and reduced

fertility.

Moderate regular physical activity is generally associated with improved sperm quality and
hormonal balance, although excessive or intense training can impair fertility through physiological
stress mechanisms. There is also emerging evidence that paternal health before conception can
influence offspring outcomes through genetic and epigenetic pathways affecting sperm cells,
although human data remain limited. Overall, adopting healthier behaviours prior to conception is
associated with improved semen characteristics and may contribute to better reproductive

outcomes.

References 53-63.



Polycystic Ovary Syndrome (PCOS) and Female Infertility

“[PCOS] is one of the leading causes of infertility in females {(...)

in 70% of PCOS cases, the woman also has high insulin levels (...) if we have high insulin, we're

gonna have high testosterone in a female body, testosterone being the male sex hormone, and

this can cause all the symptoms of PCOS. So that's why if we wanna fix the high testosterone to
ovulate again, we need to go and fix the insulin, and to do that, we need to fix the glucose

spikes.”

Polycystic ovary syndrome (PCOS) is widely recognised as one of the leading causes of
infertility in women, particularly in cases involving anovulation, meaning the absence of regular
ovulation. Reviews consistently identify PCOS as the most common cause of anovulatory infertility,
accounting for a large proportion of women who do not ovulate regularly. Population studies also
show that women with PCOS experience infertility far more frequently than those without the

condition.

Although infertility has multiple causes, including tubal, uterine, and male factors, PCOS
represents a major contributor globally because it disrupts hormonal regulation of ovulation. The
condition affects ovary function and menstrual regularity, thereby reducing the likelihood of
conception. Overall, the evidence supports that PCOS is not the sole cause of infertility but is among

the most significant, and the primary cause when infertility results from ovulatory dysfunction.
Insulin, Testosterone, and Ovulation in PCOS

Evidence indicates that hyperinsulinaemia, meaning chronically elevated insulin levels, plays a
central role in the hormonal disturbances of PCOS. In this condition the body shows insulin resistance
in metabolic tissues, yet the ovary remains sensitive to insulin. As a result, insulin acts together with
luteinising hormone to stimulate ovarian theca cells to produce more androgens, including
testosterone. Insulin also lowers sex hormone-binding globulin (SHBG), a liver-derived protein that
normally binds testosterone in the bloodstream, thereby increasing the amount of biologically active

free testosterone.

Elevated androgens interfere with normal follicle development in the ovary, preventing

maturation and release of an egg, which leads to irregular or absent ovulation. Clinical studies further



support this mechanism, as treatments that reduce insulin levels, such as insulin-sensitising
medications or lifestyle interventions, often lower androgen concentrations and restore ovulation in
many individuals with PCOS. Overall, converging mechanistic and clinical evidence shows that
hyperinsulinaemia contributes directly to increased ovarian testosterone production and impaired

ovulation in PCOS.

References 64-73.

Maternal Nutrition and Fetal Programming

“Your baby is not set in stone at conception. What happens during the nine months of
pregnancy is co-creating your baby's plan, and depending on what you eat, a different baby will

come out.”

Research shows that maternal nutrition during pregnancy substantially influences fetal
development and long-term offspring health through a process often called developmental
programming. Both inadequate and excessive nutrient intake are associated with altered birth
outcomes, including low birth weight or excessive growth, and with increased risk later in life of
obesity, insulin resistance, type 2 diabetes, cardiovascular disease, and certain neurodevelopmental
difficulties. These associations are supported across human cohort studies, clinical data, and animal

models.

Mechanistically, nutrients affect gene regulation during development through epigenetic
processes, meaning lasting changes in gene expression without altering DNA sequence. Maternal diet
also shapes the formation of metabolic organs such as the pancreas, liver, adipose tissue, and brain
regulatory systems involved in stress and behaviour. Deficiencies in key micronutrients such as folate,
iodine, or iron impair development, while overnutrition and high-sugar or high-fat diets increase later
metabolic risk. Overall, pregnancy conditions do not determine a child’s characteristics in a fixed way,
but maternal nutrition meaningfully influences developmental trajectories and lifelong health

probabilities rather than producing entirely different outcomes.

References 74-82.



Maternal Choline and Offspring Brain Development

“choline is super important. It forms your baby's brain in the womb (...) choline is important to
creating those neurons and choline creates the parts of your baby's brain that have to do with

memory, learning and attention (...)
90% of moms are not getting enough choline during pregnancy |(...)

so scientists have done this study at Cornell. They gave one group of moms the bare minimum
amount of choline that is recommended. So 450 milligrams in supplements. And then they
wondered, well, if a baby's brain needs choline, what happens if he has a lot of choline
available? Does his brain form even better? So they gave the other group of mom double. The
bare minimum recommended amount. And then they brought the kids in during their first year
of age for some tests. And the main test that was used is you basically plop the baby on his
mom's lap in front of a computer screen and you flash images on that screen and you measure
how quickly the baby reacts to the new images. So how quickly he moves his eyes. And the
reason they do this is because this test is correlated to adult iq. Meaning the faster a baby
reacts to images in the first year of age, the higher his adult iq. That's the association. And so
they were wondering, could we see a difference in the baby's reaction time, depending on the
mom's choline level in the room? And they found that the babies who were born to the high

choline moms had 10% faster reaction time to this test.”

Choline is a nutrient involved in cell membrane formation, myelination, and epigenetic
regulation during fetal brain development, and research suggests maternal intake during pregnancy
can influence certain aspects of offspring neurodevelopment. Human studies show that low maternal
choline status is associated with higher risk of neural tube defects, while supplementation trials
indicate that higher intake in late pregnancy can improve early information processing speed in
infancy and later sustained attention and working memory in childhood. Benefits are particularly
evident in higher-risk contexts, such as prenatal alcohol exposure, where choline supplementation

mitigates reductions in brain volume and improves memory-related outcomes.

However, evidence across populations remains mixed. Some cohort studies find associations
with attention and behavioural regulation, whereas others report no clear effects on general

intelligence, language, or motor development. Systematic reviews conclude that higher maternal



choline intake is biologically important and likely beneficial for specific cognitive domains, but large
long-term trials are still limited. Overall, maternal choline contributes to fetal brain development and
may support memory- and attention-related functions, though it does not deterministically shape

overall cognitive ability.

Choline Intake Adequacy in Pregnancy

Dietary surveys and systematic reviews consistently show that most pregnant women do not
meet recommended choline intake levels. Across multiple countries, typically only about 10 to 25
percent of pregnant women reach the adequate intake threshold, meaning roughly 75 to 90 percent
consume less than recommended amounts. Large pooled analyses similarly estimate that close to
nine in ten pregnant women fall below recommended intake levels. These findings reflect average
daily intakes that are substantially lower than pregnancy requirements, indicating widespread

insufficiency rather than a rare deficiency state.

Prenatal Choline Supplementation and Child Attention Outcomes

A 2021 study at Cornell University aimed to determine whether maternal choline intake
during the third trimester of pregnancy causally influences offspring cognitive function, with
particular emphasis on sustained attention. In a double-blind, randomised controlled feeding trial,
pregnant women were assigned to consume either 480 mg/day of choline, approximately the
Adequate Intake (Al), or 930 mg/day, roughly double the Al, from 27 weeks’ gestation until delivery.
All meals were provided under controlled conditions to ensure adherence. The offspring were
followed longitudinally and assessed at age seven using a Sustained Attention Task (SAT), a signal
detection paradigm requiring children to identify brief visual stimuli of varying durations across a

12-minute session.

The primary outcome, the SAT score, reflects overall perceptual sensitivity across signal and
non-signal trials. Children whose mothers consumed 930 mg/day achieved significantly higher SAT
scores than those in the 480 mg/day group, indicating superior signal detection performance.
Analysis of signal trials (percentage hits) showed that while overall detection rates were similar early
in the session, children in the lower-choline group exhibited a significant vigilance decrement, that is,
a decline in correct detections over time. This decline was most pronounced for the briefest 17 ms
signals, where the 480 mg/day group showed a 22.9 percent reduction in hits across the session,
compared with no decrement and a slight increase of 1.5 percent, in the 930 mg/day group. There

were no corresponding group differences in false alarms, omissions, or off-task behaviour, supporting



the interpretation that higher maternal choline intake improved sustained attentional control rather

than general motivation or response bias.

The authors note that sustained attention in childhood is associated with broader cognitive
capacities, including executive functioning and later academic performance. Although the paper did
not directly measure 1Q, the sustained attention paradigm employed has been widely used in
cognitive neuroscience as an index of attentional control processes linked to higher-order cognition.
The findings therefore suggest that maternal intake of choline at levels above the current Adequate
Intake may confer enduring benefits for aspects of child cognitive function relevant to intellectual

development.

References 83-95.

Liver Consumption During Pregnancy and Fetal Risk

“liver contains a lot of vitamin A, quite high levels of vitamin A. And there's some older studies

that show that liver and high vitamin A can cause issues to the baby.”

Liver is a nutrient-dense food but contains very high levels of preformed vitamin A (retinol),
which in excessive amounts can be harmful during pregnancy. Toxicology and clinical evidence show
that high maternal intake of preformed vitamin A is associated with congenital malformations,
particularly when exposure occurs early in gestation. Because liver can provide vitamin A in amounts
approaching or exceeding teratogenic thresholds if consumed frequently or in large portions, it is

considered a dietary source requiring caution.

Experimental studies also demonstrate that excessive vitamin A exposure during pregnancy
can disrupt fetal organ development and metabolism. For this reason, dietary guidance generally
recommends limiting large or regular servings of liver during pregnancy, especially in the first
trimester. Overall, moderate occasional intake is not inherently harmful, but repeated high intake may

pose risk due to vitamin A toxicity rather than the food itself.

References 96-99.



Breast Milk and Infant Formula: Biological Differences

“main difference between breast milk and formula is that breast milk is alive. It's alive with
information, it's alive with little molecules that are gonna continue that DNA programming.
Formula is inert. It’s not alive, it's not doing that programming. So yes, breastfeeding has
advantages for the mom and for the baby, but formula is nutritionally complete and it's very

useful for many moms who are not able or don't want to breastfeed {(...)

| was reading about a study in the pediatric research journal that says A 2013 Dutch study of

120 children found that less breastfeeding was linked to a silencing of the gene for leptin.”

Human breast milk and infant formula both provide essential nutrients for growth, but they
differ substantially in biological activity. Breast milk is a dynamic biological fluid containing living cells,
beneficial microbes, immunoglobulins such as secretory IgA, antimicrobial proteins including
lactoferrin and lysozyme, human milk oligosaccharides (complex sugars that shape the gut
microbiota), hormones, cytokines, growth factors, and small regulatory molecules such as
microRNAs. These components support immune maturation, intestinal barrier development, and
metabolic regulation. Infant formula is designed to approximate macronutrient composition and
meet nutritional requirements, but most of these bioactive and living components are absent or

present in reduced functional forms due to processing.

These biological differences translate into measurable health effects. Breastfed infants
typically develop a gut microbiota enriched in beneficial bacteria and show more mature immune
responses, with lower rates of gastrointestinal and respiratory infections and reduced risk of
necrotising enterocolitis in preterm infants. Breastfeeding is also associated with steadier growth
patterns and modest long-term reductions in obesity and metabolic disease risk, alongside small
advantages in certain neurodevelopmental outcomes. Nevertheless, modern infant formulas remain
nutritionally complete and support normal growth when breastfeeding is not possible, even though

they cannot fully replicate the adaptive immunological and signalling functions of human milk.
Breastfeeding Duration and Leptin Gene Methylation

Leptin is a hormone involved in appetite regulation and energy balance, and its gene (LEP)
can be regulated through DNA methylation, a chemical modification that generally reduces gene

expression when present at higher levels. Human studies suggest that breastfeeding duration is



associated with small differences in LEP methylation patterns in early life. Infants breastfed for longer
periods tend to show lower methylation at certain regions of the leptin gene compared with those
breastfed for shorter durations, a pattern consistent with potentially greater leptin activity. Similar
associations have been observed in childhood, although findings vary by age and specific genetic

sites.

However, the evidence is limited and inconsistent across populations and developmental
stages, and effects are modest rather than deterministic. Current research indicates a statistical
association rather than a confirmed causal mechanism, and the relationship does not persist clearly
into later adolescence. Overall, shorter breastfeeding exposure is often linked to higher leptin gene
methylation in early life, but the biological significance and long-term health implications remain

uncertain.

References 100-112.



Early-Life Metabolic Environment and Long-Term Health Outcomes

",
t

he most interesting study on sugar in pregnancy actually came from the uk. So from 1940 to
1953 (...) in the UK there was a government mandated sugar ration, meaning for 13 years the
government controlled how much sugar people had access to. It was during the war, and they
were trying to manage resources. So everybody in the UK got 10 sugar cubes per day. That's it.
And this is down from what people usually ate before the sugar ration, which was about 20
sugar cubes per day. So everybody, including pregnant moms. For 13 years had a capped
amount of sugar at the end of the sugar ration, after 13 years, bam, everybody went back up to
eating more sugar. And so scientists in the early two thousands thought, well, that's really
interesting. This means we have two groups of pregnant moms during the sugar ration and
right after the sugar ration, who had babies develop in their womb, either with 40 grams of
sugar per day, or around 80 grams of sugar per day. And the scientists wondered, can this small
difference be making an impact on the baby's long-term health? So they called up 60,000
people who were born, either just before the ration ended or just after, and they asked 'em
about their health. They were like, do you have diabetes? Do you have heart disease? How are
you feeling? What's your weight? And they saw that the babies who were born and who were in
their mother's womb during the sugar ration had 15% lower likelihood of having developed type

two diabetes in their life (...)

There's a study here in the, from the Jama Network (...) a Danish study found that children born
to mothers with diabetes had a 15% high risk of psychiatric disorders with schizophrenia risk
being 55% higher, intellectual disability, 29% higher, and a connection to autism and ADHD. A
2025 review of 200 studies, which is 56 million mother-baby pairs found a 25% high risk of
autism when mothers had diabetes during pregnancy from the Lancet Diabetes and

Endocrinology report (...)



This cell is called the microglia (...) and it's patrolling the baby's brain and its job is to make sure
that the neurons are forming properly (...) they are on the lookout for any neurons that are
being damaged or not formed properly (...) they're pruning the brain and they're looking out for
damage and making sure everything develops normally. Now, if the mother has high
inflammation levels during pregnancy (...) high inflammation seems to be making these
microglia overactive. Now all of a sudden they become a bit deregulated and they start eating
and destroying neurons that don't need to be destroyed. They start destroying healthy neurons,
and as a result, the brain is forming in a slightly suboptimal fashion. And scientists believe this
to be the leading theory behind why we see the association between gestational diabetes, so
diabetes of pregnancy, and the higher risk of psychiatric disorders (...) has to do with the

inflammation levels going on in the baby's brain during pregnancy (...)

your glucose levels in the first trimester actually can predict very well whether you're gonna get

gestational diabetes or not {(...)
women with higher muscle mass in pregnancy are less likely to have gestational diabetes {(...)

in the third trimester of pregnancy, your baby actually needs more glucose 'cause he's developing
and he also needs energy. Your baby needs about 70 grams of glucose per day at the very end of
pregnancy. So as a pregnant mom, you should be eating 70 grams of glucose more than you usually

do at the end of pregnancy.”

Study: Early-Life Sugar Exposure and Adult Diabetes Risk

A 2024 study examined whether exposure to sugar restriction during the first 1000 days after
conception, from gestation to age two, influenced the long-term risk of developing type 2 diabetes
(T2DM). The researchers leveraged a natural experiment: the end of sugar rationing in the United
Kingdom in September 1953, which led to a rapid near-doubling of sugar consumption. Using UK
Biobank data, they compared adults conceived just before rationing ended, who experienced lower
early-life sugar exposure, with those conceived just after, who were exposed to substantially higher
sugar intake. An event study design and parametric hazard models were used to estimate differences

in disease risk and age of onset.



The findings showed that individuals exposed to sugar rationing in utero had a significantly
lower risk of T2DM compared with those never exposed, and risk declined further with longer
postnatal exposure to rationing. Exposure in utero alone reduced diabetes risk by approximately 13
percent, while exposure extending through the first year reduced risk by around 25 percent, and
exposure through the first two years was associated with roughly a 35 percent reduction in risk.
Early-life rationing also delayed the onset of T2DM by approximately four years when exposure
extended beyond the first year of life. The authors conclude that limiting added sugar during
pregnancy and early childhood was associated with a substantially lower lifetime likelihood of

developing type 2 diabetes and a later age of diagnosis.

Study: Maternal Diabetes in Pregnancy and Offspring Psychiatric Risk

A population-based Danish birth cohort study examined whether maternal diabetes
diagnosed before or during pregnancy was associated with the offspring’s risk of developing
psychiatric disorders across the first four decades of life. Using linked nationwide registries, the
authors followed 2,413,335 live births from 1978-2016, comparing offspring exposed to any maternal
diabetes during pregnancy (56,206, 2.3%, including pregestational type 1, pregestational type 2, and
gestational diabetes) with unexposed offspring, and estimating hazards for ten broad psychiatric
diagnostic groups using Cox regression adjusted for parental psychiatric history and a range of

sociodemographic and perinatal factors.

During follow-up, 6.4% of the cohort received a psychiatric diagnosis, and exposure to any
maternal diabetes was associated with a 15% higher risk of any psychiatric disorder (adjusted HR
1.15), a 55% higher risk of schizophrenia (HR 1.55), and a 29% higher risk of intellectual disability (HR
1.29), with elevated risks also observed for developmental disorders (HR 1.16) and behavioural
disorders (HR 1.17), while no clear associations were observed for substance use, mood, eating, or
personality disorders; cumulative incidence curves in the paper show risk separation emerging early

for several outcomes, with schizophrenia divergence becoming apparent later in early adulthood.

With respect to autism and ADHD, the study’s primary results were reported at the level of
broad categories, but the authors note in their discussion that autism spectrum disorder, within
developmental disorders, showed associations with pregestational type 1 diabetes and gestational
diabetes, and that ADHD, within behavioural disorders, was associated with gestational diabetes,
aligning these more specific neurodevelopmental conditions with the broader pattern of increased

developmental and behavioural risk observed in the main models.



Maternal Inflammation, Fetal Microglia, and Later Neuropsychiatric Risk

Research suggests that maternal inflammation during pregnancy can alter fetal microglial
activity and is associated with a modestly increased risk of neurodevelopmental and, in some cases,
later psychiatric outcomes in offspring. In animal models, maternal immune activation, meaning a
sustained inflammatory response during gestation, leads to cytokine signalling that affects fetal brain
development and produces long-lasting changes in microglial gene expression and function.
Microglia, the brain’s resident immune cells, appear central to this process because they coordinate
inflammatory responses in the developing cortex and influence synaptic refinement, meaning the
shaping of neural circuits through pruning and maturation. Experimental work shows that
inflammatory exposures can “prime” microglia, making them more reactive and altering

neurodevelopmental trajectories, with downstream behavioural and cognitive effects in adulthood.

Human evidence is consistent with this pathway but remains indirect at the cellular level.
Epidemiological studies link a range of maternal inflammatory states, including infection,
autoimmune conditions, obesity, and gestational diabetes, with higher rates of autism spectrum
disorder, ADHD, and broader psychiatric symptoms in children. Prospective cohort studies further
associate elevated maternal inflammatory markers with differences in offspring brain structure and
later behavioural outcomes. Gestational diabetes is increasingly understood as a pro-inflammatory
metabolic state, and animal studies suggest it can amplify inflammatory signalling in the fetal brain,
particularly when combined with other immune challenges. Overall, the mechanistic literature
supports inflammation-driven microglial dysregulation as a plausible contributor to later
neurodevelopmental vulnerability, but direct evidence of in utero microglial overactivity causing
human psychiatric disorders remains limited, and risk is strongly shaped by timing, severity, and

interacting genetic and environmental factors.

First-Trimester Glucose and Future Gestational Diabetes

Evidence consistently shows that glucose measurements taken in the first trimester can help
predict the later development of gestational diabetes mellitus (GDM). Women who go on to develop
GDM tend to have slightly higher fasting glucose early in pregnancy, and risk rises progressively as
early glucose increases. For example, fasting plasma glucose values around or above 5.1 mmol/L are
associated with several-fold higher likelihood of later diagnosis, and similar graded relationships are

seen when glucose is analysed across quartiles. Early pregnancy HbAlc and related metabolic indices



also add predictive value, indicating that subtle metabolic differences are already present before

routine screening.

However, predictive accuracy is moderate rather than definitive. Early glucose and HbAlc
measurements can identify higher-risk pregnancies and support closer monitoring or early lifestyle
intervention, but they do not reliably replace the standard oral glucose tolerance test performed at
24-28 weeks. Overall, first-trimester glycaemic markers function best as risk stratification tools rather

than diagnostic tests for gestational diabetes.

Muscle Mass and Gestational Diabetes Risk

Research indicates that women with relatively greater lean or muscle mass in early pregnancy
are less likely to develop gestational diabetes mellitus (GDM), particularly when muscle mass is
considered in relation to body fat. Body composition studies using bioimpedance measurements
show that higher fat-free mass and skeletal muscle percentage are associated with lower GDM risk,
whereas higher fat mass and central adiposity increase risk. The ratio between muscle and fat
appears especially important, with lower muscle-to-fat ratios predicting poorer glucose tolerance and
higher likelihood of GDM diagnosis. These findings are biologically plausible because skeletal muscle
is a major site of glucose uptake and insulin sensitivity. Greater muscle mass improves metabolic
handling of glucose, while excess adiposity promotes insulin resistance. Although current evidence is
observational rather than interventional, it consistently suggests that entering pregnancy with higher

lean mass and lower fat mass is associated with reduced probability of gestational diabetes.

Fetal Glucose Needs in Late Pregnancy

Glucose is the primary fuel used by the fetus, particularly for brain development in the third
trimester, and maternal physiology adapts to ensure a continuous supply. During late pregnancy the
mother naturally develops insulin resistance, increases liver glucose production, and mobilises fat
stores so that more glucose is directed across the placenta. The fetus does not require a fixed daily
intake that must be directly eaten by the mother; rather, it draws glucose according to concentration
gradients and maternal production capacity. Even during fasting, maternal metabolism maintains fetal
supply through gluconeogenesis, meaning internal glucose production rather than dietary intake

alone.

Because of these adaptations, meeting fetal glucose needs does not usually require

consuming a specific additional amount of sugar beyond standard pregnancy nutritional guidance.



Dietary recommendations already account for fetal demand, typically advising a minimum of about
175 g of carbohydrate per day alongside increased overall caloric intake in later pregnancy. In healthy
pregnancies, this level is generally sufficient to support fetal growth without a separate requirement

to add a fixed quantity of extra glucose.

References 113-138.

Are Neurons Fixed Before Birth?

“Neurons never get replaced (...) It means that your neurons that you have for life are formed

during pregnancy in your mother's uterus.”

Most neurons in the human brain are generated during prenatal development and persist
throughout life, particularly in the cerebral cortex, where neuron numbers and locations remain
largely stable after birth. This means the basic structure of the brain is largely established in the
womb, and the majority of neurons a person relies on across the lifespan are formed before birth.
However, research indicates that limited neurogenesis, meaning the formation of new neurons,
continues after birth in specific regions, especially the hippocampus, a structure involved in memory
and learning, and possibly parts of the striatum. Although the scale is small compared with the total
number of brain neurons and remains debated in humans, some neuronal populations are added or
renewed across life. Overall, most neurons are prenatal and long-lasting, but a subset can be

generated or replaced after birth rather than being entirely fixed at conception.

References 139-144.



Meal Order, Fibre, and Postprandial Glucose

“the glucose hack of having your vegetables at the beginning of your meal, this is incredibly
powerful (...) because vegetables contain fiber and when you have them at the beginning of
your meal, they create this protective mesh in your intestine that slows down the glucose
molecules from carbs and makes the glucose molecules arrive more slowly into your

bloodstream, meaning smaller spike.”

Clinical feeding studies show that consuming fibre-rich vegetables before carbohydrate foods
reduces post-meal blood glucose rises compared with eating the same foods in the opposite order.
Trials in healthy individuals, prediabetes, and type 2 diabetes consistently report lower glucose peaks,
smaller glucose excursions, and reduced glycaemic variability when vegetables are eaten first. In
some crossover experiments, postprandial glucose responses were substantially lower, and the effect
was not reproduced when only vegetable extracts were given, indicating that the intact fibre

structure rather than vegetable components alone is important.

The proposed mechanism relates to how dietary fibre alters digestion and absorption. Whole
vegetables increase viscosity and slow gastric emptying and carbohydrate breakdown, which delays
glucose entry into the bloodstream. Longer-term studies suggest repeating this eating pattern can
improve overall glycaemic control without altering total food intake. Overall, consuming
fibre-containing foods before carbohydrates consistently moderates postprandial glucose responses

by slowing absorption rather than reducing total glucose exposure.

References 145-153.

Post-Meal Squats and Glucose Regulation

“there's some studies showing that if you do, | think it's five squats or 10 squats every five

minutes. That is a very, very powerful way to get your glucose spike down.”

Brief squat-type movements can improve postprandial (after eating) metabolic responses,
particularly when used to interrupt prolonged sitting. Studies show that short bouts of sit-to-stand

squats or half-squats performed regularly throughout the day reduce postprandial insulin and the



insulin:glucose ratio, indicating improved insulin sensitivity (the body requires less insulin to manage
the same amount of glucose). In some cases, glucose spikes themselves are modestly reduced,
especially when squats are performed as a more intense pre-meal or post-meal exercise bout.
Overall, steady walking produces the most consistent reductions in postprandial glucose, but when
time and effort are matched, frequent squat breaks can produce comparable improvements in insulin

responses and sometimes glucose control.

References 154-160.

Maternal Exercise, BDNF, and Neuroplasticity

“there's one study done in animals (...) scientists took two groups of pregnant rats and they
gave them the exact same housing conditions, diets, lighting, everything. The only difference is
that one group also had these tiny little treadmills that they had to walk on for 30 minutes a day
every day during pregnancy. So same exact conditions. The only difference is one group of
pregnant rats is moving 30 minutes a day on these tiny treadmills. Then they wait for the babies
to be born, and they put the babies in these mazes to kind of measure how quickly they're
solving the maze. And they also measure the baby's anxiety levels. They found that the babies
that were born to the moms who were exercising solved the maze twice as fast and had 80%

fewer anxiety symptoms {(...)

when we exercise, there's this molecule produced in our brain called BDNF {(...) it helps
neuroplasticity, it helps your neurons create new connections. And we know that in humans
when we exercise, that's one of the reasons exercise is good for the brain, 'cause it increases

BDNF”

Effect of Maternal Treadmill Exercise on Offspring Cognition and Anxiety in Rats

Across studies, pregnant rats assigned to treadmill running, typically under otherwise
comparable housing and feeding conditions to sedentary controls, produce offspring who later
perform better on established spatial learning paradigms, including radial 8-arm maze tasks and
Morris water maze protocols. The reported pattern is that offspring of exercised dams show

improved acquisition and/or memory performance, and this signal appears especially consistent in



models where offspring cognition is otherwise impaired, such as prenatal stress, maternal obesity, or
anaesthetic exposure, where maternal treadmill exercise is reported to attenuate or restore deficits
towards control-like performance. Proposed biological correlates in these studies include increased
hippocampal brain-derived neurotrophic factor (BDNF), a protein involved in neuronal survival,
synaptic plasticity (the strengthening or weakening of connections between neurons), and learning
processes, as well as related neurotrophic signalling (for example, BDNF/TrkB pathways) and changes

in downstream intracellular pathways associated with plasticity and memory.

Evidence regarding offspring anxiety-like behaviour is less uniform. While some
treadmill-based interventions, including high-intensity interval training protocols initiated before and
continued during pregnancy, have been reported to reduce anxiety-like behaviour on open-field and
elevated plus-maze measures and to increase general locomotor activity, other studies, including
prenatal stress paradigms, report that maternal treadmill exercise does not reliably normalise
anxiety-like behaviour in offspring. In these cases, reductions in anxiety-like behaviour are sometimes
observed only when exercise is performed by the offspring postnatally, or when maternal exercise is

paired with additional experimental factors, such as nutritional manipulation.

Taken together, the research base supports a reasonably consistent association between
maternal treadmill exercise during pregnancy and improved offspring spatial learning performance,
whereas any anxiolytic effect appears more contingent on the experimental context and exercise

protocol and is not uniformly observed across models.

Exercise, BDNF, and Neuroplasticity

Both single exercise sessions and long-term training raise circulating BDNF in healthy
individuals and in clinical populations, including those with neurodegenerative conditions.
Moderate-to-vigorous aerobic activity produces particularly reliable increases, with acute bouts
sometimes elevating levels substantially. Higher BDNF following exercise is associated with
improvements in cognitive performance, motor function, and recovery after neurological injury. For
this reason, the exercise-induced rise in BDNF is widely considered one of the primary biological

mechanisms through which physical activity supports brain adaptability and function.

References 161-170 & 281-284



Prenatal Alcohol Exposure and Fetal Brain Development

“So when you drink alcohol during pregnancy, your blood alcohol level rises, and then your
baby's blood alcohol level in your uterus also rises. There's no filter protecting your baby from
alcohol. So when you have a glass of wine, your baby's also having a glass of wine in the womb.

And we know that alcohol is not good for our brains, and this also goes for babies {...)

There was actually a study that came out in February last year, which is quite recent from the
University of Melbourne, where they used high resolution 3D imaging to reveal that even low
doses of alcohol cause facial morphing consistent changes in the shape of the eyes and nose at
12 months persistent up to age eight and weaker connections in the right anterior cingulate part

of the brain (...) even if the mother drank only occasionally.”

Alcohol consumed during pregnancy readily crosses the placenta, and the fetus has limited
ability to metabolise it, leading to prolonged exposure. Prenatal alcohol exposure disrupts
neurodevelopment, including neurogenesis (formation of new neurons), synaptic development, and
myelination (insulation of nerve fibres), and is associated with structural brain differences affecting
regions such as the corpus callosum, hippocampus, cerebellum, and limbic system. These changes are
linked to cognitive, behavioural, and emotional impairments collectively described as fetal alcohol
spectrum disorders (FASD). Research has not identified a safe level or timing of alcohol use during
pregnancy, and adverse developmental outcomes have been observed even at relatively low levels of
exposure. Consequently, abstinence during pregnancy is considered the only reliable way to prevent

alcohol-related brain injury in the developing fetus.

References 171-178

Alcohol Clearance from Breast Milk After One Drink

“if you have a glass of wine, two and a half to three hours later, you have pretty much no more
alcohol in your bloodstream, which means your breast milk is also pretty much devoid of
alcohol. So if you time it right, you're gonna be able to have a glass of wine without it actually

going into your breast milk.”



Alcohol passes into breast milk in parallel with maternal blood alcohol concentration and
declines as the body metabolises it. After a single standard alcoholic drink, concentrations in breast
milk typically peak within about 20 to 60 minutes and then gradually fall, with most pharmacokinetic
models indicating that levels become negligible approximately 2 to 3 hours later. The exact duration
varies depending on factors such as body weight, drink size, and metabolic rate. Accordingly, waiting
this interval before breastfeeding substantially reduces infant exposure, although a modest safety

margin is often advised because elimination times differ between individuals.

References 179-184.

Prenatal Caffeine Exposure: Fetal Transfer, Developmental Effects, and

Behavioural Outcomes

“caffeine does go to your baby's bloodstream. And some studies show that babies are more

active in the womb after the mother drinks caffeine {(...)
If you have really high doses of caffeine, there is an impact (...) on the baby's temperament |(...)

in certain animal studies, they show during pregnancy leads to smaller off offspring, altered
heart development and delayed brain growth, but (...) we don't have direct clinical trial data on

the long-term impact of caffeine during human pregnancy.”

Caffeine Transfer to the Fetus and Fetal Activity

Caffeine consumed during pregnancy readily crosses the placenta and enters the fetal
bloodstream, reaching concentrations similar to maternal levels. The fetus has limited capacity to
metabolise caffeine because key enzymes, including CYP1A2, are not fully developed, leading to
slower clearance and potential accumulation in fetal tissues, including the brain. Clinical monitoring
studies indicate that maternal caffeine intake can acutely increase fetal heart rate, heart rate
variability, and observable movements, reflecting heightened fetal activity. These effects are
consistent with caffeine’s action as an adenosine receptor antagonist and its stimulation of

catecholamine release, which can influence cardiovascular and neurological responsiveness in utero.

High Prenatal Caffeine Intake and Child Behaviour



Research on maternal caffeine intake during pregnancy and later child temperament or
behavioural outcomes is mixed and appears dose-dependent. Most large cohort studies do not find
consistent associations between typical low-to-moderate intake, commonly defined as below 200 mg
per day, and adverse behavioural outcomes in childhood. However, some studies report associations
between very high intake, such as the equivalent of eight or more cups of coffee or tea per day, and
increased risks of externalising behaviours, including hyperactivity and conduct-related difficulties, as
well as broader psychiatric-type symptoms. Findings across studies are heterogeneous and subject to
residual confounding, meaning other unmeasured factors may partly explain observed associations.
Overall, current evidence does not demonstrate clear harm at usual intake levels, but higher
consumption has been linked in some cohorts to less favourable behavioural outcomes later in

childhood.

Prenatal Caffeine Exposure in Animal Models

Animal studies indicate that prenatal caffeine exposure, particularly at moderate to high
doses, can reduce offspring size and alter cardiovascular and brain development. In rodent models,
maternal caffeine administration is associated with reduced fetal body weight and crown—-rump
length, as well as increased rates of intrauterine growth restriction (IUGR, impaired fetal growth
during pregnancy). Experimental findings also show changes in embryonic blood flow and altered
cardiac gene expression, with some high-dose models reporting structural cardiac abnormalities and

long-term vascular dysfunction in offspring.

In relation to neurodevelopment, prenatal caffeine exposure in animals has been linked to
reduced brain weight, altered expression of proteins involved in synaptic development, including
BDNF (brain-derived neurotrophic factor), and disruptions in hippocampal plasticity, apoptosis
(programmed cell death), and neurotransmitter balance. These findings suggest altered or delayed
neural maturation. While direct translation to typical human caffeine intake remains uncertain,
animal data support biological plausibility for effects on fetal growth, heart development, and brain

development at higher exposure levels.

References 185-207.



Maternal Fermented Food Intake and Infant Gut Microbiome

Development

“potentially if a mother has fermented food during pregnancy, it's also seeding her baby's gut

microbiome.”

Emerging evidence suggests that maternal consumption of fermented foods during
pregnancy may influence early infant gut microbiome composition, although human data remain
limited. A small number of human studies report that regular intake of foods such as yogurt during
pregnancy and early postpartum is associated with higher levels of beneficial bacterial taxa, including
Bifidobacterium, and lower levels of potentially pathogenic groups such as Enterobacteriaceae in
infants. These findings indicate a possible role for fermented foods as food-based sources of live

microbes that may shape early colonisation.

However, the evidence base is still sparse, with few studies directly measuring infant
microbiome changes following maternal fermented food intake. Reported effects appear modest
compared with major determinants of infant microbiome development, such as mode of delivery and
breastfeeding. Much of the broader supportive evidence derives from animal studies or probiotic
supplementation rather than typical dietary fermented foods. Overall, while maternal fermented food
consumption may contribute to early microbial seeding in a favourable direction, current human
evidence is preliminary and does not yet establish clear recommendations regarding type, dose, or

timing.

References 208-214.

Maternal DHA Restriction and Offspring Brain Development in Animal

Models

“in animal studies, when scientists restrict how much DHA mother has access to, they see

measurable impact on the baby's brain.”



Animal studies consistently demonstrate that restricting maternal DHA (docosahexaenoic
acid), a long-chain omega-3 fatty acid essential for neuronal membrane structure and function, leads
to measurable changes in offspring brain development and behaviour. In rodent models, maternal n-3
or DHA deficiency substantially reduces offspring brain DHA levels and alters synaptic proteins
involved in neural connectivity, including PSD-95 and SNAP-25. These changes are associated with
impairments in spatial learning and memory, as well as alterations in hippocampal neurogenesis and

neurotransmitter systems, including dopaminergic and serotonergic pathways.

Behavioural studies further show that early-life DHA deficiency can programme long-term
changes in stress reactivity and increase anxiety- and depression-like behaviours in adulthood. Some
cognitive and behavioural impairments can be mitigated if DHA intake is restored during an early
developmental window, suggesting a critical period for neural vulnerability. Across species, these
findings indicate that adequate maternal DHA availability is important for normal brain maturation,

synaptic development, and long-term neurobehavioural outcomes in offspring.

References 215-219.

Maternal Iron Deficiency and Fetal Iron Demand in Pregnancy

“iron levels were very low. This often happens during pregnancy, even though | was eating a lot

of meat. 'cause your baby is pulling a lot of iron from you (...)

folate is very important to prevent miscarriage.”

Pregnancy substantially increases maternal iron requirements due to expansion of maternal
blood volume, placental development, and fetal growth. A typical singleton pregnancy requires
approximately 800 to 1000 mg of additional iron, with the fetus and placenta accounting for around
250 to 360 mg, most of which is transferred during the third trimester. As a result, pregnancy is often

described as a state of impending or existing iron deficiency.

Globally, iron deficiency is common in pregnancy and is the leading cause of anaemia in this
period. Prevalence increases as gestation progresses, with many women showing low ferritin (a
marker of iron stores) by the third trimester, even in high-resource settings. The fetus is prioritised for

iron transfer, particularly in late pregnancy, but when maternal deficiency is severe, both maternal



and fetal iron status may be compromised. Overall, heightened fetal iron demand and maternal iron

depletion are widespread and physiologically expected challenges during pregnancy.
Folate Supplementation and Miscarriage Risk

Folate is essential for DNA synthesis, cell division, and early embryonic development, and its
role in preventing neural tube defects is well established. However, evidence that folate
supplementation independently prevents miscarriage is mixed. Large randomised trials and
systematic reviews have generally not demonstrated a significant reduction in total fetal loss or

miscarriage rates with standard-dose folic acid supplementation compared with no supplementation.

Some large observational cohort studies suggest that higher pre-conception folate intake may
be associated with a modest reduction in spontaneous abortion risk, particularly when
supplementation begins before conception and at higher intake levels. Mechanistic research has
proposed that folate may reduce miscarriage risk by lowering homocysteine, an amino acid
associated with adverse pregnancy outcomes when elevated. Overall, while folate may confer a small
protective effect in certain contexts, current randomised evidence does not definitively support folate

supplementation as a primary strategy for miscarriage prevention.

References 220-235.

Prevalence of Miscarriage

“one in five pregnancies end in miscarriage”

Miscarriage, defined as spontaneous pregnancy loss before viability, occurs in a substantial
proportion of pregnancies, although the exact rate depends on how pregnancies are counted. Among
clinically recognised pregnancies, large epidemiological analyses estimate a pooled miscarriage risk of

approximately 15 percent, meaning roughly one in six to seven confirmed pregnancies ends in loss.

When very early losses, including biochemical pregnancies detected only by sensitive testing
and occurring before or around a missed period, are included, estimates rise to approximately 20 to
30 percent of all conceptions. Differences in reported figures reflect variation in detection methods

and whether induced abortions are excluded from calculations. Therefore, stating that around one in



five pregnancies end in miscarriage is a broadly reasonable approximation, particularly when early

unrecognised losses are considered.

References 236-243.

Sleep Restriction, Ghrelin, and Leptin

“sleeping for only five hours, increases ghrelin by approximately 15% (...) The same sleep loss

decreases leptin by approximately 15%”

Experimental sleep restriction to approximately four to five hours per night has been
associated in several controlled laboratory studies with reductions in leptin of roughly 15 to 25
percent and increases in ghrelin of a similar or greater magnitude. Leptin is a hormone involved in
satiety signalling, while ghrelin stimulates appetite. In some early studies of healthy young adults,
two to six nights of restricted sleep produced leptin decreases of around 18 to 26 percent and ghrelin

increases of approximately 20 to 30 percent, accompanied by greater reported hunger.

However, findings are not uniform across all protocols. Some studies report smaller hormonal
shifts or no significant change, and meta-analyses note considerable heterogeneity depending on
study design, energy intake control, sex, body composition, and duration of restriction. Overall, the
claim that five hours of sleep may alter leptin and ghrelin by around 15 percent is broadly consistent
with several classic laboratory findings, though the magnitude and consistency of the effect vary

across populations and conditions.

References 244-250

Maternal Protein Requirements

“these animal studies suggest that if you have a low protein diet, your baby will be programmed
to stay smaller and have smaller muscle mass throughout his life (...) you need about 1.6 grams

of protein per kilo of body weight per day in the third trimester of pregnancy.”



Animal studies provide consistent evidence that maternal low-protein intake during gestation
and or lactation can programme reduced offspring body size and lasting impairments in skeletal
muscle development. Across rodent models, offspring exposed to maternal protein restriction
commonly show lower birth or weaning weight and reduced muscle mass in early life, alongside
structural differences such as smaller muscle fibre size and, in some designs, altered fibre number.
Several studies report that these muscle-related changes persist into adulthood, with some evidence
of continued deficits during ageing, including reduced muscle weight and altered expression of genes

involved in neuromuscular function and muscle atrophy.

However, the magnitude and direction of long-term outcomes vary by species, timing of
exposure, and sex. Gestational versus lactational restriction can produce different patterns of growth
and muscle phenotype, and some models show catch-up growth later in development. Overall, the
animal literature supports the claim that maternal low-protein diets can programme smaller offspring
size and reduced muscle development, with effects that may be long-lasting but are

context-dependent.

Protein Requirements in the Third Trimester

Traditional dietary reference intakes, based on factorial modelling approaches, set the
Estimated Average Requirement (EAR) for protein in the second and third trimesters at approximately
0.88 g/kg/day, with a Recommended Dietary Allowance (RDA) of around 1.1 g/kg/day. However,
more recent studies using the Indicator Amino Acid Oxidation (IAAO) method, a physiology-based
technique that directly estimates amino acid requirements, suggest substantially higher needs in late

pregnancy.

In controlled studies of healthy pregnant women, the IAAO method has estimated
third-trimester requirements at approximately 1.5 g/kg/day, with reported mean values around 1.52
g/kg/day between 31 and 38 weeks of gestation. These findings imply that true physiological protein
needs in late pregnancy may be considerably higher than current DRIs and are indeed close to 1.6
g/kg/day. While not yet universally adopted in guideline frameworks, contemporary direct
measurement data support the view that third-trimester protein requirements approach

approximately 1.5 to 1.6 g/kg/day.

References 251-258.



GLP-1 Receptor Agonists, Lean Mass Loss, and Weight Regain

“What's happening is that you're losing weight, but you're also losing a lot of muscle. So these
GLP one drugs don't say, okay, you're just gonna lose fat. You're just gonna lose weight from all
of your tissues. And then the studies show, the studies from the drug manufacturers show that

when you stop taking them, you usually gain all the weight back and you only gain fat back.”

GLP-1 receptor agonists are associated with reductions in both fat mass and lean mass during
weight loss. Meta-analyses indicate that while the majority of weight lost is fat, approximately 20 to
40 percent of total weight reduction may come from lean tissue, with pooled estimates suggesting
lean mass losses of roughly 0.8 to 1.3 kg compared with larger fat mass reductions of approximately 3
to 6 kg. In many studies, the proportion of lean mass relative to total body weight remains stable or

improves, because fat mass decreases to a greater extent.

Current evidence suggests that some lean mass reduction reflects a physiological adaptation
to overall weight loss rather than a direct harmful effect on muscle quality or strength in most adults.
However, individuals at higher risk of sarcopenia, including older or frail patients and those with
chronic disease, may require closer monitoring. Resistance training and adequate protein intake are

commonly recommended to mitigate lean mass loss during treatment.
Weight Regain After Discontinuing GLP-1 Receptor Agonists

Clinical trials and meta-analyses consistently show substantial weight regain after
discontinuation of GLP-1 receptor agonists, often recapturing approximately 50 to 75 percent of prior
weight loss within six to twelve months. Extension studies following cessation of agents such as
semaglutide report reversal of weight and cardiometabolic improvements once treatment stops.
However, most trials have not systematically measured body composition after discontinuation using
DXA or MRI, leaving the precise proportions of fat mass versus lean mass regained insufficiently

quantified.

On-treatment data indicate that weight loss during GLP-1 therapy is predominantly fat mass,
with approximately 20 to 40 percent derived from lean tissue. Based on this pattern and physiological
reasoning, review-level analyses suggest that post-treatment weight regain is likely to occur primarily

as fat mass. Nonetheless, this conclusion remains inferential rather than directly demonstrated, and



high-quality body-composition follow-up studies are needed to determine the exact composition of

regained weight.

References 259-269.

Microplastics in the Human Placenta and Potential Health Effects

“we do know today that most placenta contain microplastics (...) but we're not exactly sure of

the health outcomes of that quite yet.”

Microplastics have now been consistently detected in human placental tissue across multiple
independent clinical studies using spectroscopic imaging techniques. Quantitative analyses report
their presence in a high proportion, and in some cohorts all, examined placentas, with particles
identified on both the maternal and fetal sides, including within placental cells. Detection of
microplastics in meconium, amniotic fluid, cord blood, and maternal biological samples further

supports in utero fetal exposure.

Early human observational data suggest associations between higher placental microplastic
burdens and indicators such as lower birthweight, reduced head circumference, intrauterine growth
restriction (IUGR, impaired fetal growth), altered liver enzyme profiles, and endocrine changes in
umbilical cord blood. However, these studies are largely cross-sectional and cannot establish
causality. Animal and in vitro models provide mechanistic plausibility, showing placental
inflammation, oxidative stress, disrupted vascular development, and reduced fetal growth following
gestational exposure. Despite these signals, the long-term health implications, dose—-response

relationships, and definitive causal effects in humans remain uncertain.

References 270-280.
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	Glucose Spikes: Effects on Inflammation, Ageing, Cravings, and Fatigue 
	“I was showing people how blood sugar impacts all of us on a daily basis. The spikes and dips after we eat, they lead to inflammation, faster aging, cravings, fatigue.” 

	Study: Blood Glucose and Aggression in Daily Life 
	“there's this fascinating study that took married couples and they gave the husband and the wives a little voodoo doll representing their spouse. So imagine that for two weeks you had a voodoo doll representing your spouse and the researchers told the participants to put a little pin in the voodoo doll every time their spouse annoyed them. So imagine you're going around your day, two weeks, every time my husband annoys me, I put a pin in the voodoo doll. At the end of the two weeks, their researchers counted the number of pins in the voodoo dolls and they also measured the participants' glucose levels. They found that the people who had the most glucose lows had put the most pins in the voodoo doll representing their spouse (...) 
	scientists then found that when you have very unsteady glucose levels, it impacts this neurotransmitter in your brain called tyrosine that manages your mood. So it seems that with unsteady glucose levels, your mood is less stable, which could then correlate to you being more annoyed at your spouse.” 

	Whole Fruit, Fibre, and Postprandial Glucose Response 
	“even though [fruit] been bred to have a lot of sugar, the fiber and the water reduce how quickly the sugar arrives in our bloodstream, making it more or less okay for us. But the problem comes when we denature that piece of fruit, meaning if we remove the fiber.” 

	Why Sugar Produces Pleasure 
	“So when we eat sugar, what actually is going on in our brain? Why does sugar feel good? Because it releases dopamine in our brain. Dopamine is the pleasure molecule.” 

	The Protein Leverage Hypothesis 
	“Protein is very satiating. Meaning there's this theory called the protein leverage hypothesis, and this theory says that your body will keep you hungry and keep you seeking food until you've given enough protein.” 

	Paternal Lifestyle Factors and Sperm Quality 
	“So a good idea would be to reduce, before you wanna have a kid, if you're the man, you know, reduce alcohol, exercise more, eat better so that your sperm are high quality.” 

	Polycystic Ovary Syndrome (PCOS) and Female Infertility 
	“[PCOS] is one of the leading causes of infertility in females (...) 
	in 70% of PCOS cases, the woman also has high insulin levels (...) if we have high insulin, we're gonna have high testosterone in a female body, testosterone being the male sex hormone, and this can cause all the symptoms of PCOS. So that's why if we wanna fix the high testosterone to ovulate again, we need to go and fix the insulin, and to do that, we need to fix the glucose spikes.” 

	Maternal Nutrition and Fetal Programming 
	“Your baby is not set in stone at conception. What happens during the nine months of pregnancy is co-creating your baby's plan, and depending on what you eat, a different baby will come out.” 

	Maternal Choline and Offspring Brain Development 
	“choline is super important. It forms your baby's brain in the womb (...) choline is important to creating those neurons and choline creates the parts of your baby's brain that have to do with memory, learning and attention (...) 
	90% of moms are not getting enough choline during pregnancy (...) 
	so scientists have done this study at Cornell. They gave one group of moms the bare minimum amount of choline that is recommended. So 450 milligrams in supplements. And then they wondered, well, if a baby's brain needs choline, what happens if he has a lot of choline available? Does his brain form even better? So they gave the other group of mom double. The bare minimum recommended amount. And then they brought the kids in during their first year of age for some tests. And the main test that was used is you basically plop the baby on his mom's lap in front of a computer screen and you flash images on that screen and you measure how quickly the baby reacts to the new images. So how quickly he moves his eyes. And the reason they do this is because this test is correlated to adult iq. Meaning the faster a baby reacts to images in the first year of age, the higher his adult iq. That's the association. And so they were wondering, could we see a difference in the baby's reaction time, depending on the mom's choline

	Liver Consumption During Pregnancy and Fetal Risk 
	“liver contains a lot of vitamin A, quite high levels of vitamin A. And there's some older studies that show that liver and high vitamin A can cause issues to the baby.” 

	Breast Milk and Infant Formula: Biological Differences 
	“main difference between breast milk and formula is that breast milk is alive. It's alive with information, it's alive with little molecules that are gonna continue that DNA programming. Formula is inert. It’s not alive, it's not doing that programming. So yes, breastfeeding has advantages for the mom and for the baby, but formula is nutritionally complete and it's very useful for many moms who are not able or don't want to breastfeed (...) 
	I was reading about a study in the pediatric research journal that says A 2013 Dutch study of 120 children found that less breastfeeding was linked to a silencing of the gene for leptin.” 

	Early-Life Metabolic Environment and Long-Term Health Outcomes 
	““the most interesting study on sugar in pregnancy actually came from the uk. So from 1940 to 1953 (...) in the UK there was a government mandated sugar ration, meaning for 13 years the government controlled how much sugar people had access to. It was during the war, and they were trying to manage resources. So everybody in the UK got 10 sugar cubes per day. That's it. And this is down from what people usually ate before the sugar ration, which was about 20 sugar cubes per day. So everybody, including pregnant moms. For 13 years had a capped amount of sugar at the end of the sugar ration, after 13 years, bam, everybody went back up to eating more sugar. And so scientists in the early two thousands thought, well, that's really interesting. This means we have two groups of pregnant moms during the sugar ration and right after the sugar ration, who had babies develop in their womb, either with 40 grams of sugar per day, or around 80 grams of sugar per day. And the scientists wondered, can this small difference
	There's a study here in the, from the Jama Network (...) a Danish study found that children born to mothers with diabetes had a 15% high risk of psychiatric disorders with schizophrenia risk being 55% higher, intellectual disability, 29% higher, and a connection to autism and ADHD. A 2025 review of 200 studies, which is 56 million mother-baby pairs found a 25% high risk of autism when mothers had diabetes during pregnancy from the Lancet Diabetes and Endocrinology report (...) 
	 
	 
	This cell is called the microglia (...) and it's patrolling the baby's brain and its job is to make sure that the neurons are forming properly (...) they are on the lookout for any neurons that are being damaged or not formed properly (...) they're pruning the brain and they're looking out for damage and making sure everything develops normally. Now, if the mother has high inflammation levels during pregnancy (...) high inflammation seems to be making these microglia overactive. Now all of a sudden they become a bit deregulated and they start eating and destroying neurons that don't need to be destroyed. They start destroying healthy neurons, and as a result, the brain is forming in a slightly suboptimal fashion. And scientists believe this to be the leading theory behind why we see the association between gestational diabetes, so diabetes of pregnancy, and the higher risk of psychiatric disorders (...) has to do with the inflammation levels going on in the baby's brain during pregnancy (...) 
	your glucose levels in the first trimester actually can predict very well whether you're gonna get gestational diabetes or not (...) 
	women with higher muscle mass in pregnancy are less likely to have gestational diabetes (...) 

	Are Neurons Fixed Before Birth? 
	“Neurons never get replaced (...) It means that your neurons that you have for life are formed during pregnancy in your mother's uterus.”  

	Meal Order, Fibre, and Postprandial Glucose 
	“the glucose hack of having your vegetables at the beginning of your meal, this is incredibly powerful (...) because vegetables contain fiber and when you have them at the beginning of your meal, they create this protective mesh in your intestine that slows down the glucose molecules from carbs and makes the glucose molecules arrive more slowly into your bloodstream, meaning smaller spike.” 

	Post-Meal Squats and Glucose Regulation 
	“there's some studies showing that if you do, I think it's five squats or 10 squats every five minutes. That is a very, very powerful way to get your glucose spike down.” 

	Maternal Exercise, BDNF, and Neuroplasticity 
	“there's one study done in animals (...) scientists took two groups of pregnant rats and they gave them the exact same housing conditions, diets, lighting, everything. The only difference is that one group also had these tiny little treadmills that they had to walk on for 30 minutes a day every day during pregnancy. So same exact conditions. The only difference is one group of pregnant rats is moving 30 minutes a day on these tiny treadmills. Then they wait for the babies to be born, and they put the babies in these mazes to kind of measure how quickly they're solving the maze. And they also measure the baby's anxiety levels. They found that the babies that were born to the moms who were exercising solved the maze twice as fast and had 80% fewer anxiety symptoms (...) 
	 
	when we exercise, there's this molecule produced in our brain called BDNF (...) it helps neuroplasticity, it helps your neurons create new connections. And we know that in humans when we exercise, that's one of the reasons exercise is good for the brain, 'cause it increases BDNF.” 

	Prenatal Alcohol Exposure and Fetal Brain Development 
	“So when you drink alcohol during pregnancy, your blood alcohol level rises, and then your baby's blood alcohol level in your uterus also rises. There's no filter protecting your baby from alcohol. So when you have a glass of wine, your baby's also having a glass of wine in the womb. And we know that alcohol is not good for our brains, and this also goes for babies (...) 
	There was actually a study that came out in February last year, which is quite recent from the University of Melbourne, where they used high resolution 3D imaging to reveal that even low doses of alcohol cause facial morphing consistent changes in the shape of the eyes and nose at 12 months persistent up to age eight and weaker connections in the right anterior cingulate part of the brain (...) even if the mother drank only occasionally.” 

	Alcohol Clearance from Breast Milk After One Drink 
	“if you have a glass of wine, two and a half to three hours later, you have pretty much no more alcohol in your bloodstream, which means your breast milk is also pretty much devoid of alcohol. So if you time it right, you're gonna be able to have a glass of wine without it actually going into your breast milk.” 

	Prenatal Caffeine Exposure: Fetal Transfer, Developmental Effects, and Behavioural Outcomes 
	“caffeine does go to your baby's bloodstream. And some studies show that babies are more active in the womb after the mother drinks caffeine (...) 
	If you have really high doses of caffeine, there is an impact (...)  on the baby's temperament (...) 
	in certain animal studies, they show during pregnancy leads to smaller off offspring, altered heart development and delayed brain growth, but (...) we don't have direct clinical trial data on the long-term impact of caffeine during human pregnancy.” 

	Maternal Fermented Food Intake and Infant Gut Microbiome Development 
	“potentially if a mother has fermented food during pregnancy, it's also seeding her baby's gut microbiome.” 

	Maternal DHA Restriction and Offspring Brain Development in Animal Models 
	“in animal studies, when scientists restrict how much DHA mother has access to, they see measurable impact on the baby's brain.” 

	Maternal Iron Deficiency and Fetal Iron Demand in Pregnancy 
	“iron levels were very low. This often happens during pregnancy, even though I was eating a lot of meat. 'cause your baby is pulling a lot of iron from you (...)  
	folate is very important to prevent miscarriage.” 

	Prevalence of Miscarriage 
	“one in five pregnancies end in miscarriage” 

	Sleep Restriction, Ghrelin, and Leptin 
	“sleeping for only five hours, increases ghrelin by approximately 15% (...) The same sleep loss decreases leptin by approximately 15%” 

	Maternal Protein Requirements 
	“these animal studies suggest that if you have a low protein diet, your baby will be programmed to stay smaller and have smaller muscle mass throughout his life (...) you need about 1.6 grams of protein per kilo of body weight per day in the third trimester of pregnancy.” 

	GLP-1 Receptor Agonists, Lean Mass Loss, and Weight Regain 
	“What's happening is that you're losing weight, but you're also losing a lot of muscle. So these GLP one drugs don't say, okay, you're just gonna lose fat. You're just gonna lose weight from all of your tissues. And then the studies show, the studies from the drug manufacturers show that when you stop taking them, you usually gain all the weight back and you only gain fat back.” 

	Microplastics in the Human Placenta and Potential Health Effects 
	“we do know today that most placenta contain microplastics (...) but we're not exactly sure of the health outcomes of that quite yet.” 
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