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Gender Disparities in Health Research Funding

“data show that of the $450 billion spent on research in this country alone, less than 1% is
spent on women over 40. And yet we are nearly 90 million people and we make 80% of all the
healthcare decisions in this country for ourselves and everyone we touch. And so even though
when you look at the long-term data, women are winning the longevity race here, we're living

an average of six years longer than men {(...)

However, we have twice as high of mental health disorders, we're two times as more likely to
end up in a nursing home. We are much more likely to lose our long-term independence from

frailty or dementia, much more than our age-matched male counterparts.”

Research Funding

Analyses of U.S. biomedical research funding reveal that women’s health remains
significantly underfunded relative to both population share and disease burden. Less than 9% of the
total NIH budget is allocated to women'’s health research, with the National Academies reporting an
average of 8.8% across the past decade. This shortfall is compounded by evidence that nearly
three-quarters of diseases disproportionately affecting women receive less funding than would be
expected based on their disability-adjusted life years. For women over 40, funding gaps are
particularly stark: while no precise figure exists for this demographic, studies note a lack of
age-specific research investment, especially in menopause and related chronic conditions. Indeed,
less than 1% of federal funding has been directed to peri- and menopause research, underscoring a

critical gap in support for health issues that affect millions of midlife and older women.
Longevity Statistics

Current data confirm that women live significantly longer than men both in the United States
and worldwide. As of 2021, U.S. life expectancy averaged 79 years for women and 73 years for men,
a gap of about six years that has widened in recent years due in part to the COVID-19 pandemic and
higher mortality from unintentional injuries among men. Globally, women outlive men by
approximately four to five years on average, with the exact margin varying across regions but
consistently showing a female advantage. This pattern is well established in international studies and

is understood to arise from a combination of biological, behavioral, and social factors.



Prevalence of Mental Health Disorders

Studies consistently show that women experience higher rates of most mental health
disorders than men, particularly depression and anxiety. The global prevalence of major depression is
about 1.7 times higher in women than in men, and large European studies report a similar gap, with
7.7% of women versus 4.9% of men meeting criteria for current depressive disorder. Anxiety
disorders follow the same pattern, with male-to-female prevalence ratios of roughly 1:1.7-1.8 across
lifetime and 12-month measures. Community surveys also find that about one in five women,
compared to one in eight men, report a common mental disorder. By contrast, substance use and
antisocial disorders are more common in men. Overall, women'’s elevated risk for depression and
anxiety results in prevalence ratios typically between 1.5 and 2, though the gender gap narrows in

older age.

Nursing Home Admission

Although women make up the majority of nursing home residents, typically between 60%
and 75%, this does not reflect a twofold higher individual risk of admission compared to men. Large
U.S. and European studies show that men and women have broadly similar risks of entering nursing
homes, with some analyses even finding a slightly lower risk for women after accounting for deaths
during follow-up. The overrepresentation of women in nursing homes is therefore explained
primarily by demographic factors: women live longer on average, are more likely to be widowed, and

thus have less access to informal care at home.

Frailty and Dementia

Women face higher rates of both frailty and dementia compared to age-matched men, with
disparities becoming especially pronounced in advanced age. Globally, the prevalence of dementia
among adults over 50 is estimated at 7.9% in women versus 5.6% in men, and the lifetime risk at age
45 is about one in five for women compared to one in ten for men. While this difference is partly
explained by longer female life expectancy, biological and social factors also contribute. Frailty shows
a similar pattern, affecting about 15% of women versus 11% of men in community-dwelling older
populations, with women also spending more years living with frailty. Cognitive frailty, defined as the
co-occurrence of frailty and cognitive impairment, is likewise more frequent in women. These

findings indicate a consistent gender gap in both physical and cognitive vulnerabilities later in life.

References 1-15.



Diagnostic Delays in Endometriosis

“It takes women seven to 10 years to get a diagnosis of endometriosis after symptoms start.”

Women with endometriosis typically face long diagnostic delays, with studies reporting an
average wait of 4 to 11 years from the onset of symptoms to confirmation of the condition. In the
U.S., recent data suggest a shorter mean delay of about 4.4 years, but in the UK, Europe, and New
Zealand, average delays of 7 to 9 years are common, and some cases exceed a decade. Adolescents
and young women are particularly affected, as symptoms beginning before age 20 are linked to the
longest diagnostic lags. Contributing factors include the normalization of symptoms, frequent

misdiagnosis, limited awareness, and the reliance on surgical confirmation for diagnosis.

References 16-21.

Inclusion of Women in Clinical Trials

“the shocking statistic is that not until 1993 were women required to be represented in studies

1993 (...) We're still not at 50%.”

The first federal policy requiring the inclusion of women in U.S. federally funded clinical
research was the NIH Revitalization Act of 1993. Signed into law on June 10 of that year, the Act
mandated that women and minorities be included in all NIH-supported clinical studies and that trials
be structured to allow valid sex- and race-based analyses of outcomes. Importantly, cost was not
considered an acceptable reason for exclusion. Prior to this legislation, women—particularly those of
childbearing potential —were often excluded from trials, and no requirement existed for sex-specific
data analysis. Implementation guidelines followed in 1994, and while the FDA also issued updated

guidance that same year, it encouraged but did not mandate women’s inclusion.

Women currently make up about 40-46% of participants in U.S. clinical research, though
representation varies widely across disease areas and trial types. Large analyses of recent drug and
device trials report an overall female participation rate of around 41%, while trials for FDA-approved
drugs in 2013-2015 showed a similar figure of 40%. Representation is somewhat higher in oncology

trials, averaging 47%, but notably lower in cardiovascular and psychiatric research, where women



comprise 38% and 42% of participants respectively, despite bearing a larger share of disease burden
in these areas. Such discrepancies indicate that while women are included in substantial numbers
since the NIH Revitalization Act of 1993, they remain underrepresented relative to their prevalence in

many conditions.

References 22-29.

Sex Differences in Muscle, Heart, and Circulatory Health

“men have more of our fast twitch fibers. Women are born with more endurance fibers |(...)
We see smaller lungs, smaller heart, less hemoglobin in women than men (...)

Men tend to have their blockages. So atherosclerotic disease is basically the plaques that build

up in the coronary arteries around the heart. Men tend to develop their plaques very early {(...)

[women] present with a heart attack much differently than a man does (...) Women are considered
to have atypical chest pain.”

Muscle Fiber Composition by Sex

Research shows that men generally have a higher proportion and larger cross-sectional area
of fast-twitch (type Il) muscle fibers compared to women, though the differences are moderate and
vary by muscle group. Meta-analyses covering over 5,000 participants indicate that men have a
greater distribution of type Il fibers, including subtypes IIA and IIX, while women tend to have more
slow-twitch (type I) fibers. For example, in the semitendinosus muscle, men show about 66%
fast-twitch fibers compared to 55% in women. In contrast, the vastus lateralis (the largest of the four
quadriceps muscles, located on the outer, or lateral, side of the thigh) displays broadly similar
distributions between sexes, though men still possess larger fiber sizes. Genetic factors such as
ACTN3 polymorphisms and hormonal influences also contribute to these differences. Overall, this
pattern aligns with greater male muscle strength and power capacity, while women’s higher

proportion of type | fibers supports enhanced fatigue resistance.

Cardiopulmonary Size Differences



Women generally have smaller lungs and smaller hearts than men, even when matched for
body size. Anatomical studies show that women have reduced lung volumes, fewer alveoli, and
narrower airways, alongside a distinct prismatic lung shape compared to the pyramidal configuration
more common in men. These differences contribute to greater ventilatory constraints and a higher
work of breathing during exercise. Similarly, women’s hearts have intrinsically smaller chamber
volumes and overall cardiac size, with sex itself accounting for a significant share of the variability in
cardiac morphology. Such distinctions in pulmonary and cardiac anatomy influence both functional

performance and clinical risk profiles.

Hemoglobin Levels

Women consistently have lower average hemoglobin concentrations than men across
adulthood, with mean values about 12% lower. Typical reference ranges place men at 14.5-15 g/dL
compared to around 13 g/dL in women, a difference that persists from early adulthood until late life,
when both sexes experience decline. This disparity reflects underlying physiological factors: sex
hormones influence red blood cell production, and menstrual blood loss further reduces hemoglobin
levels in women. These consistent differences are recognized in global clinical standards, with the
World Health Organization defining anemia at a threshold of 120 g/L for women and 130 g/L for

men.

Atherosclerosis Age of Onset

Men typically develop atherosclerotic plaques and related complications 10 to 15 years
earlier than women. Imaging and autopsy studies show that measurable coronary atherosclerosis
often appears in men from their 40s, while women are generally affected after menopause, around
age 60 and beyond. This delay is attributed largely to the protective effects of estrogen before
menopause. At younger ages, men have a greater number, size, and burden of plaques, with a
tendency toward softer, rupture-prone lesions, whereas women’s plaques are more stable and
fibrous. After menopause, however, plaque burden and vulnerability increase in women, and the sex
difference narrows, sometimes leaving older women with equal or greater relative risk. These
findings underscore the importance of sex-specific risk assessment and prevention strategies across

the lifespan.

Heart Attack Symptom Differences



Women are more likely than men to present with a broader range of symptoms during a
heart attack, though chest pain remains the most common symptom for both sexes. Compared to
men, women report chest pain slightly less often and are more likely to experience shortness of
breath, nausea or vomiting, fatigue, palpitations, and pain in the back, neck, jaw, or between the
shoulder blades. They may also notice prodromal symptoms such as unusual fatigue or sleep
disturbance in the days preceding the event. These differences contribute to delays in diagnosis and
treatment, as symptoms may not be immediately recognized as cardiac in origin, and women
themselves are less likely to attribute them to heart disease. For this reason, the use of “typical”

versus “atypical” has become less favored, with emphasis shifting toward sex-specific patterns and

the recognition of significant overlap in presentation.

References 30-44.

Hormones as the Body’s Communication System

“What is a hormone? (...) Hormone, your body's communication system. Right. So it is really
how your body is sending out messengers to communicate. So a hormone is dictating an

action.”

Hormones are scientifically defined as chemical messengers produced by specialized cells or
glands that regulate physiological functions by transmitting signals between tissues and organs.
Released in small amounts into the bloodstream or extracellular fluid, they bind to receptors on
target cells and trigger intracellular signaling cascades that influence gene expression, metabolism, or
cellular activity. The specificity of hormonal effects depends on receptor distribution and sensitivity,
allowing the same hormone to act differently in different tissues. Hormones function through several
signaling modes—endocrine, paracrine, autocrine, and neuroendocrine—and collectively regulate
processes such as growth, reproduction, metabolism, stress adaptation, and immune function.
Acting in concert with the nervous system, they provide sustained regulation that complements rapid

neural responses, ensuring coordinated communication and homeostasis across the body.

References 45-51.



Hormonal Regulation of the Menstrual Cycle

“you should have a regular predictable period, which means that you are having a menstrual
bleed at a predictable interval. It can range person to person, but really it should be within a
couple days, month to month (...) usually that range is somewhere between 25 and 35 days, for
the average person. When it starts to get shorter or longer, it can be a warning sign that

something is going on (...)
If you had a 28 day cycle, which only about 13% of women actually do ...

So when LH is coming from the brain, you have a corpus luteum, it makes progesterone. This is
the second half the cycle known as the luteal phase. The first half when you have estrogen only
is the follicular phase. So you have an estrogen dominant phase, and then you have a phase

where you have both estrogen and progesterone and your body is made {(...)

FSH drives egg growth. It's called follicle stimulating hormone. And each egg is inside a follicle.
So you have a group of follicles inside the ovary. FSH comes from the brain grabs one of them
and gets it to grow, and it makes estrogen and this estrogen from the ovary as the eqgg is
growing. It's called estradiol, and it's the primary type of estrogen in your body. So it is rising.
And when it gets to a peak level, and the body is so fascinating because it's 200 picograms for
50 hours, it's a very exact amount. Then the brain says we must have a mature egg. And it kicks
out a surge of luteinizing hormone, LH. And that is going to allow the follicle to rupture the egg
to be released and the follicle to reform and then become a corpus luteum. And then the brain's

gonna send out pulses of LH, giving you pulses of progesterone.

Progesterone is the progestational hormone (...) It is going to change the endometrial lining
and it's essential to get pregnant. It opens and closes the implantation window within the

uterus and it completely changes the physiology of your body {(...)”

Normal Menstrual Cycle Range

A normal menstrual cycle in healthy individuals typically lasts about 28 days, though natural
variation means most cycles fall within a range of 25 to 35 days. Large-scale studies confirm this
pattern, with some extending the normal range slightly wider, to 24—38 days. Variability is influenced

mainly by the follicular phase before ovulation, while the luteal phase after ovulation is usually more



stable at 12—14 days. Bleeding typically lasts three to seven days. Variability is greater during

adolescence and perimenopause, when cycles are more likely to be irregular.

Large-scale studies show that only about 16% of women have a median menstrual cycle

length of exactly 28 days, making this cycle length much less common than often assumed.

Menstrual cycles that are consistently shorter than 21 days or longer than 35-40 days may
indicate underlying health problems, particularly when irregularity persists across multiple cycles.
Both short and long cycles have been linked to increased risks of cardiovascular disease, metabolic
syndrome, type 2 diabetes, nonalcoholic fatty liver disease, and adverse pregnancy outcomes.
Endocrine conditions such as polycystic ovary syndrome or thyroid dysfunction commonly present
with prolonged or irregular cycles, while irregularity is also associated with psychological distress and
reduced quality of life. Persistent deviations outside the 25—35 day range should therefore prompt

medical evaluation.

Phases of the Menstrual Cycle

The menstrual cycle is conventionally divided into two main phases: the follicular phase and
the luteal phase. The follicular phase begins on the first day of menstrual bleeding and continues
until ovulation, during which ovarian follicles develop and rising estrogen levels prepare the uterine
lining. This phase ends with ovulation, triggered by a surge in luteinizing hormone (LH). The luteal
phase follows ovulation and is marked by the formation of the corpus luteum from the ruptured
follicle. The corpus luteum secretes progesterone, which stabilizes and further prepares the
endometrium for potential implantation. If pregnancy does not occur, the corpus luteum regresses,
hormone levels decline, and menstruation begins, initiating a new cycle. While some frameworks
subdivide the cycle into four phases, the two-phase follicular—luteal model remains the standard in

physiology and clinical research.

Follicle-stimulating hormone and Follicle Development

Follicle-stimulating hormone (FSH), a hormone secreted by the anterior pituitary gland, plays
a central role in ovarian follicle development and estrogen production. FSH binds to receptors on
granulosa cells, which are the supporting cells surrounding each follicle, stimulating their
proliferation and promoting follicular growth. This activation increases the expression of aromatase,
the enzyme that converts androgens into estradiol (E2), the primary form of estrogen produced in

the ovaries. Through this mechanism, developing follicles generate rising levels of estradiol. FSH



works in concert with luteinizing hormone (LH): LH stimulates theca cells to produce androgens,
which granulosa cells then convert to estradiol under FSH influence. The estradiol produced feeds
back to the brain to regulate further secretion of FSH and LH, ensuring the coordinated progression

of the menstrual cycle.

Estradiol Threshold and Luteinizing Hormone Surge

A sustained peak in estradiol (E2), the primary form of estrogen produced by the ovaries, is
the physiological trigger for the luteinizing hormone (LH) surge that leads to ovulation. During the
late follicular phase, rising estradiol levels switch from exerting negative feedback on the brain to a
positive feedback effect, stimulating gonadotropin-releasing hormone (GnRH) secretion from the
hypothalamus. This increase in GnRH drives the pituitary gland to release a surge of LH, which is
essential for follicle rupture and egg release. Experimental studies confirm that artificially
maintaining high estradiol levels can induce an LH surge even without normal ovarian function,

whereas insufficient estradiol prevents it.

Evidence also indicates approximate thresholds for this mechanism. Serum estradiol levels at
the time of the LH surge typically range from 200 to 400 pg/mL and must remain elevated for at least
36-50 hours to reliably trigger ovulation, though both concentration and duration vary across
individuals. Clinical protocols often use ~200 pg/mL as a practical marker, with the LH surge occurring
24-36 hours after estradiol has reached and sustained its peak. These values are not absolute cutoffs

but provide useful guidelines for understanding the hormonal sequence underlying ovulation.

Ovulation and Corpus Luteum Formation

The corpus luteum is a temporary endocrine structure that forms from the remnants of the
ovarian follicle after ovulation. Its primary function is to secrete progesterone, a hormone essential
for preparing and maintaining the uterine lining for potential implantation. Evidence shows that the
corpus luteum produces progesterone in response to luteinizing hormone (LH) pulses, though the
relationship is not absolute. In women, progesterone peaks typically follow LH pulses by about 30—45
minutes during the midluteal phase, but some progesterone secretion occurs independently of LH,
indicating partial autonomy. Studies in mammals demonstrate that suppressing LH pulses reduces
both corpus luteum size and progesterone output, highlighting LH’s role in sustaining luteal function.
On a cellular level, small luteal cells are highly responsive to LH, increasing progesterone synthesis via

the cAMP signaling pathway, while large luteal cells produce progesterone more consistently and rely



less on LH stimulation. The responsiveness of the corpus luteum to LH also diminishes as the luteal

phase progresses or regression begins.
Progesterone’s Central Role in Pregnancy

Progesterone is universally recognized as the primary progestational hormone, meaning the
hormone responsible for enabling and sustaining pregnancy. Its role begins with preparing the
endometrium, the uterine lining, for implantation by inducing receptivity and a process called
decidualization, in which the lining transforms to support early embryonic growth. Once implantation
occurs, progesterone is essential for maintaining uterine quiescence, or the prevention of
contractions, and for supporting placental development. It also functions as an “immunosteroid,”
shaping the maternal immune system toward tolerance of the fetus by promoting regulatory T cells
and reducing inflammatory responses. Clinical evidence confirms its indispensability: progesterone
withdrawal or antagonism reliably causes pregnancy loss, while supplementation is widely used in
assisted reproduction and for reducing miscarriage or preterm birth risk. No other hormone can fully
replicate progesterone’s combined endocrine and immune effects, underscoring its unique and

essential role in both establishing and maintaining pregnancy.

References 52-77.

Gestational Diabetes and Long-Term Health Risks

“gestational diabetes. Diabetes in pregnancy. So someone who was non-diabetic before
pregnancy and then develops diabetes. So her blood sugars have now reached a threshold
where they are higher than normal and can cause, you know, problems for her pregnancy and
herself long term. And up to 50% of those patients who develop diabetes in pregnancy will

develop type two diabetes within 10 to 15 years after that gestation, after being pregnant.”

Gestational diabetes mellitus (GDM) is defined as glucose intolerance first recognized during
pregnancy, usually in the second or third trimester, and is distinct from pre-existing diabetes.
Diagnosis is based on elevated blood glucose levels during oral glucose tolerance testing, though no
single standard is used worldwide. The one-step approach, recommended by the World Health
Organization and others, uses a 75 g oral glucose tolerance test between 24 and 28 weeks of

gestation, with diagnostic thresholds of 25.1 mmol/L fasting, 210.0 mmol/L at one hour, or 28.5



mmol/L at two hours. The two-step approach, endorsed by the American Diabetes Association and
the American College of Obstetricians and Gynecologists, begins with a 50 g glucose challenge test
followed by a 100 g oral glucose tolerance test if positive, with diagnosis made when two or more

values exceed defined cutoffs. Both approaches confirm that gestational diabetes reflects impaired

glucose regulation first detected in pregnancy.

Risks and Complications of Gestational Diabetes

Gestational diabetes poses important health risks for both mother and child. For women,
short-term complications include higher rates of preeclampsia, gestational hypertension, preterm
delivery, and increased need for cesarean section. Beyond pregnancy, gestational diabetes greatly
elevates long-term risks, raising the likelihood of type 2 diabetes by 7-17 times and contributing to
higher rates of cardiovascular disease such as heart attack, stroke, and heart failure, even in women
who do not develop diabetes. Infants of mothers with gestational diabetes face perinatal risks
including excessive birth weight, delivery complications, neonatal hypoglycemia, and respiratory
distress, as well as greater need for intensive care. These children are also more likely to develop
obesity, impaired glucose tolerance, metabolic syndrome, and type 2 diabetes later in life. Early
diagnosis and careful management are therefore critical to reducing both immediate and long-term

risks.

Progression to Type 2 Diabetes

Women with a history of gestational diabetes have a substantially increased risk of
developing type 2 diabetes later in life. Meta-analyses indicate that around 17% of affected women
eventually develop type 2 diabetes, with the risk rising progressively over time: about 20% within 10
years, 29% by 20 years, and up to 39% by 30 years after pregnancy. Overall, prior gestational diabetes
confers a 7- to 10-fold higher risk compared to women without the condition. Risk is particularly
elevated in those with higher body mass index, non-white ethnicity, or who required insulin during

pregnancy.

References 78-87.



Infertility as a Marker of Broader Health Risks

“having infertility, this is a scary statistic. It predisposes you to many medical problems later in
life, including an 80% higher chance of having a heart attack, 75% higher chance of having

metabolic syndrome, higher risk of cancer, and early death.”

Cardiovascular Risk

Infertility is associated with a modestly increased risk of cardiovascular disease, including
myocardial infarction, later in life. Large prospective cohort studies show that women with infertility
have about a 13—-16% higher risk of coronary heart disease compared to women without infertility,
with the risk particularly elevated in those whose infertility is due to ovulatory disorders such as
polycystic ovary syndrome or endometriosis. Women diagnosed at younger ages also appear to have
higher risk. This increased vulnerability is partly explained by a higher prevalence of cardiometabolic
risk factors—including obesity, hypertension, dyslipidemia, and diabetes—among women with
infertility, alongside biological changes such as more atherogenic lipid profiles and higher
inflammatory markers. Importantly, the association is not uniform across all infertility types, and the

absolute increase in risk is modest.
Metabolic Syndrome Risk

Infertility in women is associated with a higher risk of developing metabolic syndrome,
particularly when the infertility is linked to polycystic ovary syndrome (PCOS) or diminished ovarian
reserve. Metabolic syndrome is defined as a cluster of conditions—obesity, insulin resistance,
hypertension, and dyslipidemia—that increase the risk of cardiovascular disease and diabetes.
Studies consistently show that these risk factors are more prevalent among infertile women
compared to fertile controls. For example, the prevalence of metabolic syndrome in women with
PCOS-related infertility has been reported at nearly 37%, markedly higher than in the general
population. Mechanistic links include insulin resistance, chronic low-grade inflammation, and
hormonal disturbances, which both contribute to infertility and predispose to metabolic syndrome.
Evidence therefore supports infertility, especially with PCOS or diminished ovarian reserve, as a
clinical marker for elevated metabolic risk, underscoring the importance of early screening and

management.

Cancer Risk



Infertility in women is linked to a modestly higher risk of certain cancers, particularly ovarian
and endometrial cancer. Large cohort studies and meta-analyses show that women with infertility
have about a 1.5-fold increased risk of ovarian cancer, with the association strongest in those whose
infertility is due to endometriosis or ovulatory disorders. The use of ovarian-stimulating drugs may
further raise the risk of borderline ovarian tumors, though the absolute risk remains low and the
evidence is limited. Infertility is also associated with an elevated risk of endometrial cancer,
especially in women with ovulatory disturbances. In contrast, most studies do not find a consistent
overall increase in breast cancer risk, though a small rise in postmenopausal breast cancer has been
observed, largely attributable to reproductive factors such as lower parity and later age at first birth.
Some evidence also links infertility to a higher likelihood of obesity-related cancers, including thyroid,
liver, and gallbladder cancer, but not colorectal cancer. Overall, infertility appears to modestly
increase cancer risk, particularly for gynecologic cancers, while the absolute risk for most cancers

remains low.

All-Cause Mortality Risk

Infertility in women is associated with a modest but measurable increase in all-cause
mortality compared to women without infertility. Large cohort studies have found that infertile
women have between a 10% and 32% higher risk of death from any cause, even after adjusting for
age, comorbidities, and lifestyle factors. The association is strongest for women who experienced
infertility at a younger age and for those who never became pregnant, as well as in cases where
infertility was due to ovulatory disorders or endometriosis. The excess mortality risk appears to be
driven mainly by higher rates of cancer-related deaths, while links to cardiovascular or
diabetes-related mortality are less consistent. Importantly, fertility treatments themselves were not
associated with increased mortality. Although the absolute risk of death remains low in both fertile
and infertile women, these findings highlight infertility as a marker for elevated long-term health

risks.

References 88-102.



Polycystic Ovary Syndrome (PCOS): Insulin Resistance and Systemic

Effects

“PCOS is a symptom. There's nothing wrong with my ovaries. They're just responding to this

high insulin level.

in PCOS, you have a lot of eggs inside the ovary. It's actually something that genetically runs in
families. Likely there's something that happens when your baby inside your mom that
predisposes your ovary to not lose as many eggs as it should, and it changes how they respond
to insulin. So what happens is you end up having more eggs on an average. Your brain doesn't
know this and sends out the average signals, but that gets diluted amongst all the eggs. And so
you're not getting into these ovulatory stages (...) What happens from there is that you're
actually in a relatively lower estrogen phase than you should be. You never see the
progesterone, and what happens is you start to completely shift. The ovary itself actually
becomes insulin resistant, and what this means is that throughout your entire body, you start to
develop high glucose (...) This becomes very problematic, especially in, we'll say PCOS because

that insulin is very inflammatory {(...)

Well there's a lot we can do when it comes to managing your PCOS (...) I'll say is that the best
way to decrease inflammation in your body is gonna be to start by focusing on your gut (...) the
foods you choose to eat, they can be both helpful if they have a lot of fiber in them. They can
feed your gut microbiome, which is important in estrogen metabolism, but they can also be

very harmful if they are ultra processed foods (... )

actively decreasing stress, and then exercise, building and using skeletal muscle is one of the
most effective ways to combat insulin resistance that exists (...) muscle is a massive metabolic
help. And as well as bone (...) Now, can you, through lifestyle and hormones, build bone again?

Yes, actually you can.”

PCOS and Insulin Resistance

Insulin resistance is a central feature of polycystic ovary syndrome (PCOS) and plays a critical
role in both its development and symptoms. Present in most women with PCOS regardless of body
weight, insulin resistance leads to compensatory elevations in insulin levels, which stimulate the

ovaries to produce excess androgens and disrupt normal ovulation. This mechanism underlies the



hallmark features of the condition: hyperandrogenism, ovulatory dysfunction, and polycystic ovarian
morphology. The relationship is bidirectional, as elevated androgens further worsen insulin
resistance, creating a self-reinforcing cycle. Beyond reproductive effects, insulin resistance in PCOS
increases long-term risks for type 2 diabetes, metabolic syndrome, and cardiovascular disease.
Importantly, this resistance involves multiple tissues, including muscle, fat, liver, and the ovary itself,

and can occur even in lean women with PCOS, pointing to intrinsic defects in insulin signaling.

The Pathophysiology of PCOS

PCOS develops through a complex interaction of ovarian, hormonal, metabolic, and systemic
mechanisms. At the ovarian level, women with PCOS typically show numerous small, immature
follicles due to disrupted follicle development and failure to ovulate. Theca cells in the ovary
overproduce androgens, a process amplified by hormonal imbalances in the
hypothalamic—pituitary—ovarian axis, particularly increased luteinizing hormone and altered
gonadotropin signaling. Insulin resistance, present in the majority of women with PCOS regardless of
body weight, further drives androgen excess by stimulating the ovary and reducing sex
hormone-binding globulin, thereby increasing circulating free androgens. This metabolic dysfunction
also contributes to obesity, dyslipidemia, and a higher risk of type 2 diabetes and cardiovascular
disease. In addition, chronic low-grade inflammation, oxidative stress, and mitochondrial dysfunction
reinforce both reproductive and metabolic disturbances. Genetic, epigenetic, and environmental
factors—including prenatal androgen exposure, obesity, and lifestyle—shape susceptibility and

presentation.

Gut Health and Inflammation

Gut health plays a significant role in the chronic inflammation and metabolic disturbances
characteristic of PCOS. Women with PCOS often show gut microbiota dysbiosis, with reduced
microbial diversity, fewer beneficial species such as Akkermansia and Bifidobacterium, and higher
levels of pro-inflammatory bacteria. This imbalance weakens the intestinal barrier, leading to
increased gut permeability and allowing bacterial endotoxins such as lipopolysaccharide (LPS) to
enter the bloodstream. LPS activates immune pathways, raising levels of pro-inflammatory cytokines
like IL-6 and TNF-a, which promote insulin resistance, excess androgen production, and ovarian
dysfunction. At the same time, dysbiosis reduces production of protective metabolites such as
short-chain fatty acids, further amplifying inflammation. These processes form a vicious cycle, as

inflammation and metabolic dysfunction worsen gut imbalance. Early evidence suggests that dietary



interventions, prebiotics, probiotics, and microbial metabolites such as butyrate may help restore gut

health, reduce inflammation, and improve PCOS outcomes.

Dietary Fiber & PCOS/Gut Health

Dietary fiber is a well-established modulator of the gut microbiome, consistently increasing
microbial diversity and supporting beneficial bacteria such as Bifidobacterium and Lactobacillus.
These microbes produce short-chain fatty acids that improve intestinal health and systemic
metabolic regulation. Fiber also influences estrogen metabolism indirectly through the microbiome:
bacterial enzymes such as B-glucuronidase can deconjugate estrogens in the gut, allowing them to be
reabsorbed into circulation. Dysbiosis, or low microbial diversity, may reduce this activity and alter
estrogen balance. While some studies in women, particularly postmenopausal populations, show
associations between higher fiber intake, shifts in gut bacterial composition, and trends toward

altered estradiol levels, direct causal evidence remains limited.

Ultra-Processed Foods & PCOS/Inflammation

High consumption of ultra-processed foods (UPFs) is consistently associated with negative
effects on gut health. Population studies link higher UPF intake to reduced microbial diversity, lower
levels of beneficial bacteria such as Akkermansia muciniphila and Faecalibacterium prausnitzii, and
increased prevalence of pro-inflammatory species. Experimental and clinical evidence indicates that
common UPF additives, including emulsifiers and artificial sweeteners, can impair gut barrier
integrity, leading to increased intestinal permeability (“leaky gut”) and chronic low-grade
inflammation. These disruptions are connected to higher risks of gastrointestinal conditions such as
inflammatory bowel disease and irritable bowel syndrome, as well as systemic outcomes like obesity,

metabolic syndrome, and type 2 diabetes.

Stress and Insulin Resistance

Stress reduction has been shown to improve insulin sensitivity by alleviating several
biological mechanisms that impair glucose regulation. Chronic psychological or physiological stress
increases oxidative and endoplasmic reticulum stress, both of which disrupt insulin signaling, while
also promoting inflammation that further contributes to insulin resistance. Interventions that reduce
these stressors—such as antioxidants, lifestyle modifications, or stress management practices like
mindfulness and yoga—enhance insulin sensitivity in both animal models and human studies.

Improvements are also linked to normalization of cortisol (the body’s primary stress hormone) and



favorable changes in adipokines—hormones released by fat tissue—including adiponectin (which
enhances insulin sensitivity) and leptin (which regulates appetite and energy balance). Overall, the
evidence indicates that addressing stress as part of a broader lifestyle strategy is an effective means

of supporting metabolic health.

Exercise, Skeletal Muscle, and Insulin Resistance

Exercise and skeletal muscle building are highly effective strategies for improving insulin
sensitivity and reducing insulin resistance. Muscle contractions during exercise stimulate molecular
pathways, including AMPK (an energy-sensing enzyme that regulates cellular metabolism) and Akt (a
key protein in the insulin signaling pathway), which together promote GLUT4 translocation—the
movement of glucose transporter proteins (GLUT4) to the surface of muscle cells—thereby
increasing glucose uptake independently of insulin. Regular training also enhances mitochondrial
function, reduces harmful lipid accumulation in muscle, and lowers inflammation, all of which
support healthier insulin signaling. Building muscle mass expands the body’s capacity for glucose
disposal while improving microvascular perfusion, further strengthening insulin sensitivity. Evidence
shows that both aerobic and resistance exercise confer benefits, with effects observable after a single
session and persisting for up to 48 hours, and the most pronounced improvements occur in the

muscle groups that are actively trained.

Bone Health and Metabolism

Bone is increasingly recognized as a metabolically active organ that contributes to the
regulation of energy balance and glucose metabolism. Beyond its structural role, bone functions as
an endocrine organ by releasing hormones and signaling molecules, including osteocalcin (which
stimulates insulin production and enhances insulin sensitivity), FGF23 (fibroblast growth factor 23,
which regulates phosphate metabolism), sclerostin (a regulator of bone formation), and lipocalin 2 (a
protein that can influence appetite and energy expenditure). Bone marrow also contains bone
marrow adipose tissue (BMAT), which secretes cytokines that affect both skeletal and systemic
metabolism and is linked to conditions such as obesity, diabetes, and osteoporosis. Importantly,
there is a two-way relationship: metabolic diseases can impair bone health, while bone-derived
hormones influence the course of those same diseases. Bone further interacts with muscle and fat
through secreted factors—known as osteokines, myokines, and adipokines—making it a central

component of the body’s metabolic network.



Bone regeneration in adults can be supported by both hormonal therapies and lifestyle
factors, though the extent of benefit depends on context and application. Hormonal therapies such
as parathyroid hormone (PTH)—FDA-approved for osteoporosis—have demonstrated strong anabolic
effects by stimulating bone-forming cells (osteoblasts), accelerating fracture healing, and promoting
regeneration. Other hormones and growth factors, including thyroid hormones, insulin-like growth
factor 1 (IGF-1), and bone morphogenetic proteins (BMPs), also regulate bone remodeling, though
their clinical use must be approached with caution due to risks like abnormal tissue growth or
metabolic imbalance. Alongside these targeted therapies, lifestyle factors such as adequate nutrition
(calcium, vitamin D, protein), weight-bearing exercise, and avoiding smoking or excessive alcohol
intake remain foundational for bone health, as they create favorable conditions for bone remodeling
and enhance the effectiveness of medical interventions. Emerging research in tissue engineering is
developing advanced delivery systems—such as hydrogels and scaffolds inspired by the extracellular
matrix—to release growth factors in a controlled way, further improving the safety and efficacy of

regenerative treatments.
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Fasting, Cortisol, and Circadian Disruption in Women

“when a woman's like, I'm just having coffee for breakfast and I'm gonna hold my fast, it's like,
okay, well here we go. Cortisol's going up and you're gonna get hungrier, then you're gonna
learn not to respond to that hunger. You are gonna hold your fast. And we see from the
research that women who do that end up craving more simple carbohydrates in the afternoon
(...) contributing to poor sleep because they've now phase shifted. So when we're talking about
sleep and how important sleep is, we also have to think about the circadian rhythm and how it

is affected by food intake.”

Fasting, Cortisol, and Hunger

Fasting generally increases cortisol—the body’s primary stress hormone—in women, though
the effect depends on fasting type, menstrual phase, and individual characteristics. Short-term total
fasting of 24—72 hours raises cortisol by 20—70%, reflecting activation of the

hypothalamic-pituitary-adrenal (HPA) axis, the system that coordinates stress and metabolic



responses. Increases are observed across age groups, though rhythm and magnitude may vary, and
menstrual phase influences results, with some evidence of heightened cortisol in the midluteal phase
but reduced levels in other luteal conditions. Intermittent fasting, such as during Ramadan, produces
more variable effects: some studies show stable or lower morning cortisol, while others find
increases, particularly with prolonged fasting or during pregnancy. Notably, circadian disruption can
occur, with shifts toward higher evening cortisol. Overall, fasting is most consistently linked to
elevated cortisol when caloric deprivation is complete, but responses are modulated by hormonal

status, energy availability, and fasting regimen.

Fasting and Food Cravings

Intermittent fasting is often associated with stronger food cravings later in the day,
particularly for simple carbohydrates such as sugary or starchy foods. Research shows that the longer
a fasting period extends, the greater the likelihood of increased craving intensity and even binge
eating episodes, with cravings frequently directed toward foods perceived as restricted. Diets that
combine fasting with carbohydrate limitation appear to heighten this effect, as cognitive
restraint—the mental effort of consciously restricting food—can amplify preoccupation with sweet
or starchy foods and feelings of loss of control when breaking the fast. Some evidence suggests that
actual intake of specific foods, like bread, may not always increase, yet the subjective desire for such
foods often does. In contrast, individuals on strict ketogenic diets (very low carbohydrate regimens)
report reduced cravings for sweets and starches over time, but this adaptation does not necessarily

extend to other fasting approaches.

Fasting, Circadian Rhythm, and Sleep

The timing of food intake plays an important role in regulating circadian rhythms and
maintaining sleep quality. Meals act as zeitgebers—external cues that synchronize the body’s internal
clocks—and shifting them to later in the day can alter the timing of peripheral rhythms, such as
glucose metabolism and gene expression in tissues like the liver, even if the brain’s central clock
remains stable. Eating late, especially during the biological night when melatonin is rising, is linked to
circadian misalignment, greater body fat, and increased risk of metabolic disorders, regardless of
total calorie intake. Erratic or mistimed eating further disrupts hormone cycles, including those of
melatonin, cortisol, leptin, and insulin, impairing metabolic regulation. These disruptions are also
associated with shorter and poorer-quality sleep, whereas earlier, time-restricted eating supports

stronger circadian alignment, improved metabolic health, and more restorative sleep.
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Low Estrogen and Amenorrhea: Health Consequences

“How many women have said, well, | didn't get my period for a year, but that was fine by me,
but that's not fine by your body. That is hypo-estrogenic time. It is low estrogen (...) It's bad for

your body on so many reasons to be low estrogen during these crucial bone building years ...”

Secondary amenorrhea—the absence of menstrual periods for several months in women
who previously had regular cycles—has wide-ranging health consequences, largely driven by
estrogen deficiency. Low estrogen leads to reduced bone mineral density, increasing the risk of
osteopenia (early-stage bone loss), osteoporosis, and fractures, particularly when amenorrhea occurs
during adolescence or early adulthood, the critical years for building peak bone mass. The loss of
estrogen’s protective effects also contributes to unfavorable changes in blood lipids and vascular
function, raising long-term cardiovascular risk. Reproductive consequences include anovulation and
infertility, along with a higher likelihood of miscarriage and preterm delivery. Mental health can also
be affected, with elevated rates of depression, anxiety, and cognitive decline reported in women with
amenorrhea. Finally, metabolic disturbances such as low insulin and IGF-1 (insulin-like growth factor
1) are common, and amenorrhea often signals underlying issues such as eating disorders or chronic
stress. Together, these findings underscore that secondary amenorrhea is not benign: it reflects a
systemic hormonal imbalance with serious consequences for bone, cardiovascular, reproductive, and

mental health..
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Heavy Menstrual Bleeding and Iron Deficiency Anemia

“women who have heavy periods (...) can lead to anemia.”

Heavy menstrual bleeding is one of the most common causes of iron deficiency anemia in
women of reproductive age. Excessive blood loss during menstruation depletes iron stores, and

studies show that women with heavy periods may lose five to six times more iron per cycle than



those with typical bleeding patterns. This loss can progress from iron deficiency to clinically
significant anemia, affecting as many as one-third of women who experience heavy menstrual
bleeding. The consequences include fatigue, weakness, impaired concentration, and reduced quality
of life, with severe cases occasionally requiring urgent treatment such as transfusion. Even in the
absence of anemia, iron deficiency can compromise daily functioning and, during pregnancy, may
negatively impact fetal development. These findings highlight the importance of early recognition

and treatment of heavy menstrual bleeding to protect women’s long-term health.
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Post-Contraceptive Cycle Recovery and Endometrial Damage

“it can take months to return to normal after coming off of hormonal contraception. You also
can get damage to the endometrial lining (...) And this can get damaged from typically
anything inside the uterus. So most commonly, this is post birth, you know, a traumatic birth, a
retained placenta, a DNC procedure, which is sometimes used after birth or in a miscarriage or

even IUDs or intrauterine surgery.”

Hormonal Contraception and Recovery

For most women, menstrual cycles return to normal within one to three months after
discontinuing hormonal contraception, though the timeframe depends on the type of contraceptive
used. Oral contraceptives, vaginal rings, patches, and hormonal IUDs are generally followed by a
rapid recovery, with ovulation and cycle regularity typically restored within two to three months. In
contrast, injectable contraceptives such as Depo-Provera are linked to longer delays, with many
women experiencing a return to normal cycles only after five to eight months, and some requiring up
to a year. The first post-contraceptive cycle may be slightly irregular or prolonged, but subsequent
cycles usually align with pre-contraceptive patterns. Women who had regular cycles before initiating
contraception are most likely to regain regularity quickly, whereas those with pre-existing irregular

cycles may experience longer recovery times.

Endometrial Lining Damage



Intrauterine procedures such as dilation and curettage (D&C), intrauterine device (IUD)
insertion, and intrauterine surgery can cause damage to the endometrial lining, sometimes leading
to long-term reproductive complications. D&C, a procedure often performed after miscarriage or
delivery, can injure the basal layer of the endometrium, resulting in intrauterine adhesions
(IUAs)—also known as Asherman’s syndrome—where scar tissue replaces normal lining. This can
cause reduced or absent menstruation, infertility, and higher risks during pregnancy. While IUDs are
generally safe, improper placement or prolonged retention may trigger excessive inflammation,
infection, or fibrosis, particularly with copper IUDs, and in rare cases can contribute to adhesions.
Similarly, intrauterine surgeries such as myomectomy or adhesiolysis carry risks of scarring,
endometrial thinning, and diminished regenerative capacity. The consequences include impaired
embryo implantation, infertility, and increased miscarriage risk, and even after treatment, adhesions
may recur. Careful procedural technique and follow-up are therefore critical to preserving

endometrial health.
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Menstrual Blood Loss and Iron Deficiency in Women

“are women more iron deficient than one would think? (...) A menstruating woman. Yes.”

Menstruating women are at heightened risk of iron deficiency because of the regular blood
loss that occurs with each cycle. This loss increases iron requirements, and if dietary intake or
supplementation is insufficient, it can progress to iron deficiency or iron deficiency anemia. The risk
is particularly high in women with heavy menstrual bleeding, who may lose five to six times more
iron per cycle than women with normal flow; studies indicate that up to 30-60% of these women
develop deficiency or anemia. Globally, more than 20% of women of reproductive age are iron
deficient, and nearly a third experience anemia. The consequences extend beyond blood health,
including fatigue, reduced concentration, diminished exercise capacity, hair loss, and restless legs
syndrome—even before anemia is formally diagnosed. Iron deficiency can also impair quality of life,
work, and school performance, and in pregnancy it poses risks to fetal neurodevelopment. Regular
monitoring and adequate iron intake are therefore essential for women during their reproductive

years.
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Endometriosis: Inflammation, Diagnosis, and Impact on Fertility

“Endometriosis is an inflammatory condition. And the way | like to explain it is when your body

responds abnormally to a normal process, you have immune dysfunction as well(...)

One of the hardest things about endometriosis is that it's a surgical diagnosis only (...) which

means have to do surgery to fully see and diagnose that you have the disease |(...)

We do have symptomatic relief, (...) and that's gonna help hopefully with some of your
symptoms, and it can, for some women, it doesn't reverse disease, it doesn't cure it, it doesn't
make anything better. But it can slow down the progression, any of these treatments that do
halt the ovulatory process, but it severely impacts (...) your mental, your emotional health, your
relationships, but your fertility - stage three or four disease, regardless of your age, you're

gonna have a less than a 20% chance of conceiving naturally over the course of your life {(...)

50% of patients with unexplained infertility have endometriosis and is so hard to diagnose and

underdiagnosed yet impactful to our body”

Diagnosing Endometriosis

Endometriosis is widely recognized as a chronic, estrogen-dependent inflammatory disease.
The condition arises when tissue resembling the endometrium grows outside the uterus, provoking a
persistent inflammatory response in the pelvic cavity and, in some cases, throughout the body.
Women with endometriosis frequently show signs of immune dysfunction, including increased
activity of macrophages (immune cells that drive inflammation), impaired function of natural killer
cells (which normally help clear abnormal tissue), and elevated levels of pro-inflammatory cytokines
such as interleukin-6 (IL-6) and tumor necrosis factor-alpha (TNF-a). Endometriotic lesions
themselves release inflammatory mediators—prostaglandins, chemokines, and interleukins—that
contribute to pain, lesion growth, and infertility. Systemic inflammation is also observed, with higher
levels of markers like C-reactive protein (CRP) and serum amyloid A (SAA), and the condition is often
associated with other inflammatory and autoimmune disorders. These findings place inflammation at

the core of endometriosis pathophysiology and its impact on health.



Diagnosing Endometriosis

Surgery, typically through laparoscopy with or without tissue biopsy, has long been regarded
as the gold standard for diagnosing endometriosis because it allows direct visualization and
confirmation of lesions. However, this approach is invasive, costly, and often delays treatment.
Non-surgical methods—such as careful clinical history, physical examination, and advanced imaging
techniques like transvaginal ultrasound (TVUS) and MRI—are now widely accepted as accurate for
diagnosing advanced subtypes, including ovarian endometriomas and deep infiltrating
endometriosis. In expert hands, imaging can sometimes equal or surpass surgery in detecting specific
lesion sites, reducing the need for surgical confirmation in many cases. Nonetheless, these
approaches have important limitations: they are far less sensitive for detecting superficial or
early-stage disease, their accuracy depends heavily on operator expertise and technology, and they
cannot provide comprehensive mapping of adhesions or atypical lesions. Biomarkers remain under
investigation but currently lack the reliability to replace imaging or surgery. Thus, while non-surgical
tools are valuable for identifying advanced disease and guiding treatment, surgery remains necessary
in cases where disease is suspected but not visualized, or where full assessment of extent and

severity is required.

Treatment Effects

Current treatments for endometriosis are effective in reducing symptoms and can slow
disease progression, but they do not cure the condition. Hormonal therapies—such as combined oral
contraceptives, progestins, and GnRH agonists or antagonists—are supported by clinical trials as
significantly improving pelvic pain and painful menstruation, while non-hormonal approaches like
NSAIDs, physical therapy, or dietary changes may also help, though the evidence is less robust.
Surgical removal of lesions can relieve pain in the short term, but recurrence is common. By
suppressing ovarian function, hormonal therapies can limit or delay progression and recurrence, yet
symptoms and lesions often reappear once treatment stops. Combining surgery with postoperative
hormonal therapy may extend symptom-free periods. Research into new options, including
immunotherapies and antioxidant-based strategies, is ongoing but not yet established for routine
care. Overall, available treatments manage symptoms and slow disease activity while used, but

long-term remission remains elusive.

Psychological and Social Impact



Endometriosis exerts a profound toll on mental health and quality of life, extending well
beyond its physical symptoms. High rates of depression, anxiety, and psychological distress are
consistently reported, with studies showing depressive symptoms in up to nearly all affected
individuals and similarly elevated rates of anxiety. These outcomes are linked not only to chronic pain
but also to diagnostic delays, social stigma, and a sense of powerlessness that often accompanies the
disease. Quality of life is markedly reduced compared to healthy women and even those with other
chronic illnesses, with the most affected areas including physical functioning, emotional well-being,
social life, and vitality. Endometriosis also disrupts work productivity, intimate relationships, and
sexual health, while lowering self-esteem and prompting social withdrawal. Pain severity, ongoing
symptoms, and lack of support strongly predict poorer outcomes. These findings highlight the need
for comprehensive care that addresses not just physical treatment but also the psychological and

social dimensions of living with endometriosis.

Fertility in Advanced Endometriosis

Women with stage Ill or IV endometriosis have reduced chances of conceiving naturally
compared to those without the disease, but pregnancy is still possible, particularly following surgical
treatment. Reported postoperative natural conception rates vary widely, from around 20% in some
studies of stage IV disease to more than 70% in others, with most pregnancies occurring within 6-12
months after laparoscopic excision of lesions. Large studies indicate that the majority of women who
achieve pregnancy after surgery do so without assisted reproductive technologies. Success rates are
influenced by several factors, including younger maternal age, the absence of coexisting conditions
such as adenomyosis, and higher scores on the Endometriosis Fertility Index (EFI), a tool used to
predict fertility outcomes after surgery. Overall, while advanced endometriosis lowers the likelihood
of natural conception compared to milder disease stages, many women remain able to conceive

naturally, especially when surgical management is combined with favorable prognostic factors.

Prevalence in Unexplained Infertility

Endometriosis is a common underlying factor in unexplained infertility, with studies showing
that between 29% and 57% of affected women are found to have the condition when evaluated by
laparoscopy. Most cases in this context are minimal or mild, which may not always present with
obvious symptoms but can still impair fertility. A 2024 systematic review reported a prevalence of
44% among women with unexplained infertility, while some highly selected groups—such as women

with repeated failed reproductive treatments—showed much higher rates, though these likely reflect



selection bias. Earlier literature also places prevalence within the 20-50% range. Taken together,
these findings highlight that endometriosis is present in a substantial proportion of women with

unexplained infertility and should be carefully considered in their evaluation and management.
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Cold Water Exposure and Physiological Stress Responses

“we're talking about cold water exposure. It creates a cascade of immune responses that kind
of protects the body. So we're reducing inflammation (...) Okay. But not ice baths that we see in
all the popular media, because that is way too cold for a woman's body. It does the opposite.
It's a severe stress and causes a stress response rather than a parasympathetic calming

response (...)”

Cold Water Exposure and Immune/Inflammatory Response

Cold water immersion produces mixed effects on inflammation and immune function, with
responses varying by timing, temperature, and frequency of exposure. Acutely, immersion tends to
increase inflammatory markers such as interleukin-6 (IL-6), a signaling protein that promotes
inflammation, and tumor necrosis factor-alpha (TNF-a), another pro-inflammatory molecule, within
the first hour—reflecting a short-term stress response. Some studies report delayed reductions in
specific cytokines (cell-signaling proteins that regulate immune and inflammatory processes), but
these anti-inflammatory effects are inconsistent. Compared to other recovery strategies, cold water
immersion does not consistently outperform active recovery in reducing post-exercise muscle

inflammation, though it may sometimes help restore performance.

On the immune side, immersion causes immediate shifts, including a rise in neutrophils
(white blood cells that form part of the body’s first line of defense against infection) and a fall in
lymphocytes (immune cells essential for targeted responses and long-term immunity). These changes
are consistent with stress physiology rather than a straightforward immune boost. Longer-term
exposure, such as repeated cold immersion or cold showers, has been linked to modest increases in
certain immune markers and reduced self-reported iliness, but results remain variable and the

clinical relevance uncertain. Overall, cold exposure provokes acute inflammation and immune



changes, with limited and inconsistent evidence for longer-term anti-inflammatory or

immune-enhancing effects.
Ice Baths and Stress Responses

Very cold water immersion, such as ice baths, reliably provokes a strong physiological stress
response. Immersion at 8—-14°C triggers an acute “cold shock” reaction, characterized by sharp
increases in stress hormones like norepinephrine, adrenaline, and cortisol, alongside rises in heart
rate and blood pressure. While short-term exposure is usually safe for healthy individuals, the stress
response can be harmful for those with cardiovascular disease, hypertension, or other vulnerabilities,
due to risks such as arrhythmias, blood pressure spikes, or dangerous drops in core temperature
after leaving the water. Prolonged or repeated ice bath exposure may also suppress immune function
and elevate oxidative stress, potentially leading to inflammation or tissue damage. Although widely
practiced, ice baths must therefore be approached cautiously, as they reliably activate stress

pathways and can pose health risks in susceptible individuals.

In women, ice baths induce a pronounced acute stress response, with some evidence
suggesting greater cardiovascular strain than in men. Immersion at very cold temperatures (around
8°C) elevates heart rate and arterial pressure, while women also experience more frequent
cold-induced vasodilation reactions and report greater thermal discomfort than men under the same
conditions. These findings indicate heightened perceptual and cardiovascular stress. However,
hormonal markers of stress—including noradrenaline, adrenaline, and cortisol—rise sharply in both
sexes without consistent differences, suggesting that women’s hormonal stress responses are similar

to men’s, even if cardiovascular and subjective responses are more pronounced.
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Chronic Inflammatory Diseases and Sex Differences

“Chronic inflammatory diseases are the number one thing that we see across the board

impacting the population, but especially women.”

Chronic inflammatory diseases (CIDs) are highly prevalent worldwide and represent a major

public health burden, contributing to long-term iliness, reduced quality of life, and increased



healthcare use. Conditions such as inflammatory bowel disease (IBD), which affects around 0.3% of
the global population, rheumatoid arthritis, asthma, and chronic pain syndromes are among the
most common. These disorders are often early-onset and persistent, and they carry significant risks

of comorbidities such as arthritis, anemia, and even certain cancers.

Sex differences are pronounced: women are disproportionately affected by many CIDs,
particularly autoimmune and pain-related conditions. For example, rates of chronic pain and arthritis
reach 57% and 8% in women, compared to 42% and 4.5% in men. Biological mechanisms underlying
this disparity include stronger baseline immune responses in women, the influence of sex hormones
such as estrogen, and genetic factors linked to the X chromosome. Chronic inflammation also tends
to produce more tissue damage and worse outcomes in women in diseases such as asthma, chronic
obstructive pulmonary disease (COPD), and cystic fibrosis, though men are more affected by certain
conditions like Guillain-Barré syndrome. Overall, CIDs are widespread and debilitating, and their
uneven distribution between sexes underscores the need for sex-specific approaches to prevention

and treatment.
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Hormonal Contraceptives and Suppression of Ovulation

“The birth control pill shuts off the brain's desire to send the signal to the ovary to make
hormones (...) And so your brain says, we don't need an egg to grow. So ovulation starts in the

brain (...) So no FSH comes out and you're not gonna get ovulation {(...)

And so that is how they are sometimes helpful if you have (...) hemorrhagic cyst with ovulation
(...) the birth control pill can prevent ovulation, therefore prevent some women from being in
terrible pain. If you have PCOS, it (...) will decrease testosterone levels, which is sometimes a
good side effect of the pill for women who have PCOS back to a normal level. But if you don't
have PCOS (...) a lot of times your body's tissues are not responding to synthetic estrogen and

progesterone the same way it does to natural. | think that's a very important point.”

Combined oral contraceptives (COCs) prevent ovulation by disrupting the hormonal signals
that normally pass from the brain to the ovaries. They act on the hypothalamic-pituitary-ovarian

(HPO) axis, the system that coordinates reproduction. The progestin component (a synthetic form of



progesterone) suppresses luteinizing hormone (LH), the hormone responsible for triggering egg
release, by reducing pulses of gonadotropin-releasing hormone (GnRH) from the hypothalamus, a
brain region that regulates hormonal rhythms. This prevents the mid-cycle LH surge, the key signal
that normally causes ovulation. At the same time, the estrogen component inhibits
follicle-stimulating hormone (FSH), which is needed for ovarian follicles (egg-containing sacs) to grow
and mature. With both LH and FSH suppressed, no dominant follicle develops and no egg is released.
While small amounts of ovarian activity may still occur, ovulation is effectively blocked and the
corpus luteum—a hormone-producing structure that normally forms after ovulation—does not
develop. Over the long term, COC use also reduces ovarian reserve markers such as anti-Miillerian
hormone (AMH), a hormone that reflects the remaining egg supply, and antral follicle count, a
measure of visible small follicles on ultrasound. In this way, COCs reliably prevent ovulation by

overriding the brain’s natural instructions to the ovaries.

Combined Oral Contraceptives for Hemorrhagic Cysts

COCs can play a preventive role in hemorrhagic ovarian cysts, which occur when a blood
vessel inside a cyst ruptures, leading to internal bleeding and pain. By suppressing ovulation, COCs
reduce the formation of both follicular cysts and corpus luteum cysts, the two main types of
functional cysts that can become hemorrhagic. This prevention is particularly helpful for women at
higher risk, such as those with bleeding disorders or who take anticoagulant medications. However,
there is little evidence that COCs help resolve an existing hemorrhagic cyst. Current data suggest
their benefit lies mainly in preventing recurrence rather than treating acute episodes, which may

require medical monitoring or surgical management in severe cases.

Combined Oral Contraceptives Lower Testosterone in PCOS

Combined oral contraceptives (COCs) are a well-established treatment for lowering
testosterone levels in women with polycystic ovary syndrome (PCOS), a condition marked by excess
androgens (male-type hormones) and irregular cycles. Research shows that COCs reduce both total
and free testosterone through two mechanisms: they suppress ovarian production of androgens and
they increase levels of sex hormone—binding globulin (SHBG), a protein in the blood that binds
testosterone and makes it inactive. This effect is seen across most pill formulations, though those
containing antiandrogenic progestins—such as cyproterone acetate or drospirenone—tend to be
more effective. Compared to the insulin-sensitizing drug metformin, COCs are generally more

effective at reducing testosterone, though combination therapies (e.g., COC plus metformin or



spironolactone) may have added benefits. Clinically, lowering testosterone with COCs leads to
improvements in hyperandrogenic symptoms like excess hair growth (hirsutism) and acne, especially
with longer treatment. In this way, COCs not only regulate cycles but also directly address the

hormonal imbalances of PCOS.
Tissue Responses to Synthetic vs. Natural Hormones

Body tissues do respond differently to the synthetic hormones used in contraceptives
compared to natural estrogen and progesterone. Synthetic estrogens, such as ethinyl estradiol, and
various progestins (synthetic forms of progesterone) have slightly altered chemical structures, which
means they bind differently to hormone receptors and trigger distinct patterns of gene
expression—the way genes are turned on or off inside cells. For example, in the endometrium (the
lining of the uterus), synthetic progestins can produce effects that natural progesterone does not
fully replicate, with each type of progestin (e.g., levonorgestrel, medroxyprogesterone acetate)
producing its own signature changes. In the brain and immune system, synthetic hormones can also
act differently, altering neurotransmitters (the brain’s chemical messengers) and cytokines (immune

signaling proteins) in ways that may diverge from natural hormones.

Clinically, these differences are most visible in the liver, where synthetic estrogens more
strongly affect metabolism and blood clotting factors, raising the risk of cardiovascular and clotting
problems compared to natural estradiol. Synthetic progestins, when combined with estrogen, have
also been linked to a higher breast cancer risk than natural progesterone, likely because they interact
with other hormone receptors in addition to progesterone receptors. Overall, these findings show
that synthetic contraceptive hormones are not exact substitutes for natural ones, and their different

effects on body tissues have important implications for both benefits and risks.
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Celiac Disease and Recurrent Pregnancy Loss

“celiac disease is essentially an allergic reaction to gluten (...) And recurrent pregnancy loss can

be one of the signs and symptoms of it”



Celiac disease, an autoimmune condition in which the body reacts abnormally to gluten, has
been linked to a higher risk of recurrent pregnancy loss (RPL), defined as two or more consecutive
miscarriages. Meta-analyses and case reports show that women with celiac disease are more likely to
experience RPL than women without it, with some evidence that the genetic markers most strongly
associated with celiac disease (HLA-DQ2/DQ8) are also more common in women affected by
recurrent miscarriage. In some cases, women with unexplained pregnancy losses have later been
diagnosed with celiac disease, and outcomes have improved once they adopted a gluten-free diet.
However, the overall contribution of celiac disease to RPL is considered small. Several large
case-control studies have found no significant differences in celiac antibody levels between women
with RPL and those without, suggesting that it is not a frequent underlying cause. For this reason,
most guidelines do not recommend routine celiac screening for all women with recurrent
miscarriage, though testing may be warranted when other risk factors or symptoms of celiac disease

are present.
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Mechanism of Intrauterine Device (IlUD) Contraception

“so the way an IUD works is that it creates an inflammatory response in the uterus so that the
cervical mucus thickens so that when we are fertile in our fertility window mid cycle (...) the
presence of the IUD creates an inflammatory environment that basically is toxic to sperm and

thickens the cervical mucus where it becomes a plug.”

Intrauterine devices (IUDs) prevent pregnancy by creating a uterine environment that makes
it very difficult for sperm to survive or fertilize an egg. There are two main types. Copper IUDs slowly
release copper ions, which are directly toxic to sperm, reducing their ability to move (motility) and
survive. They also trigger a local, sterile inflammatory reaction in the endometrium (the lining of the
uterus), drawing in immune cells that further interfere with sperm and egg function. While they may
sometimes affect implantation, their main action is before fertilization. Hormonal IUDs, which
release levonorgestrel (a synthetic version of the hormone progesterone), work differently: they
thicken cervical mucus, creating a plug-like barrier that makes it hard for sperm to enter the uterus,
and they thin the endometrium, lowering the chance that a fertilized egg could implant. In some

women, they also suppress ovulation, though this is not their primary effect. Both types are among



the most effective reversible contraceptives, with failure rates of less than 1% per year. The copper
IUD also has the added benefit of serving as emergency contraception if inserted within five days

after unprotected sex.

References 209-212.

Differences Between Ethinylestradiol and Estradiol

“Ethinylestradiol is very different than plain estradiol. They've put this ester group on the end,
which makes it bind to the estrogen receptor in the brain 300 times more powerful than regular

estradiol.”

Ethinylestradiol and estradiol differ markedly in structure, potency, and biological impact.
The addition of an ethinyl group (a chemical side group that prevents rapid breakdown in the liver) at
the 17a position makes ethinylestradiol more resistant to hepatic metabolism and up to several
hundred times more potent in stimulating liver protein synthesis than natural estradiol. This
modification extends its half-life and systemic effects, contributing to stronger suppression of
pituitary hormones and greater increases in sex hormone-binding globulin. However, the same
hepatic stimulation elevates clotting factors and venous thromboembolism risk (blood clotting),
whereas estradiol and its valerate form exert milder effects on coagulation, metabolism, and vascular
health. Estradiol also supports nitric oxide production and antioxidant activity in endothelial cells,
benefits not observed with ethinylestradiol. Overall, ethinylestradiol’s enhanced potency arises from
metabolic stability rather than direct receptor binding, resulting in distinct profiles of efficacy and

risk.
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Effectiveness and Limitations of Natural Family Planning

“studies have proven within the shadow of a doubt that relying on natural family planning at

most stages is not a reliable form of contraception.”



Natural family planning (NFP) can be highly effective under perfect use but shows
substantially lower reliability in real-world conditions. When followed precisely, annual pregnancy
rates range from about 0.4% to 5%, comparable to some non-hormonal contraceptives. However,
with typical use, failure rates rise considerably—commonly between 6% and 20%, and in some
studies exceeding this—primarily due to inconsistent application and user error. In contrast,
hormonal contraceptives such as pills, patches, intrauterine devices, and implants exhibit much
lower failure rates, particularly among long-acting methods. Barrier methods like condoms are
generally more effective than NFP under typical use but less so than hormonal approaches. While
NFP avoids hormonal exposure and aligns with certain personal or religious preferences, its efficacy
depends heavily on user training, motivation, and cycle regularity, making it less reliable for most

individuals in everyday practice.
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Estetrol (E4) as a Novel Estrogen Therapy

“if it was available in the US | think | would go with the Estetrol (...) it looks like (...) it has less of
the downstream effects (...) and also probably has less risk of DVT [Deep vein thrombosis] of

blood clots.”

Estetrol (E4) is a naturally occurring estrogen produced by the human fetal liver during
pregnancy and recently introduced into oral contraceptives. Its structure, containing four hydroxyl
groups, distinguishes it from other estrogens such as estradiol and ethinylestradiol, giving it unique
pharmacological properties. E4 shows high oral bioavailability, a long half-life, and selective
activation of nuclear estrogen receptor alpha without engaging membrane receptors, which may
explain its tissue-specific actions. Clinical studies indicate that estetrol exerts minimal effects on liver
metabolism, hemostasis, and breast tissue, suggesting a lower risk of thromboembolic events and
other estrogen-related side effects. These characteristics have led to its use in combination

contraceptives and its ongoing investigation for menopausal therapy and hormone-sensitive cancers.
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Hormonal Fluctuations and Premenstrual Dysphoric Disorder (PMDD)

“In the luteal phase, we do tend to see more mood changes and physical changes. And a lot of
this is because we have an increase in estrogen and progesterone and then a decrease in both
of these hormones. And what we find is that some women are simply more sensitive to these
changes. They feel them quite profoundly. And there's even something called PMDD,
premenstrual dysphoric disorder, which is when those hormones are dropping, you get these
terrible mood swings, this terrible depression and anxiety in addition to physical changes with

terrible fatigue (...)

Hormonal fluctuations during the luteal phase can influence both mood and physical
well-being, with pronounced effects in women who are more sensitive to these changes. Rising
progesterone and its neuroactive metabolite allopregnanolone, alongside fluctuating estrogen levels,
alter neurotransmitter systems such as GABA and serotonin that regulate mood and anxiety. In
susceptible individuals, particularly those with premenstrual dysphoric disorder (PMDD), these shifts
can disrupt GABAergic signaling and increase stress sensitivity, contributing to irritability, depression,
and anxiety. Physical symptoms—including breast tenderness, bloating, fatigue, and appetite
changes—are also common during this phase, even in women without mood disturbances. Overall,
the degree of emotional and physical impact depends largely on individual hormonal sensitivity

rather than the absolute levels of progesterone or estrogen.
Premenstrual dysphoric disorder (PMDD)

Premenstrual dysphoric disorder (PMDD) is a severe, hormone-sensitive mood disorder that
emerges cyclically during the luteal phase of the menstrual cycle. Recognized in both the DSM-5 and
ICD-11, it is defined by recurrent affective, behavioral, and physical symptoms—such as marked
mood swings, irritability, depression, anxiety, fatigue, and bloating—that appear in the week before
menstruation and subside shortly after onset. To meet diagnostic criteria, at least five symptoms
must be present, including one core mood symptom, and they must cause significant functional
impairment. Affecting roughly 3—8% of women of reproductive age, PMDD can disrupt work, social
relationships, and overall well-being to a degree comparable with major depressive disorder. Its
underlying mechanism involves abnormal sensitivity to normal hormonal fluctuations, particularly
interactions between neuroactive steroids like allopregnanolone and neurotransmitter systems such

as GABA and serotonin.
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The Menopausal Transition: Physiological and Psychological Changes



“in the perimenopause transition, we have a 40% increase in mental health changes (...) what's
happening is that our neurotransmitters, especially gaba, serotonin and dopamine levels are

highly tied to what our hormone levels are doing {(...)
And we see cognitive changes. So our ability to cognitively function |(...)

So the average age of menopause is 51 to 52 (...) For most women, about seven to 10 years

before that, they will start to enter into what we will call perimenopause {(...)

If you've had a first degree relative, go through menopause at 46 or sooner, you have a six

times likelihood of going into early menopause {(...)

You have a increase in inflammatory responses, which changes the way the liver's perceiving
free fatty acids. So you end up storing more of that visceral fat (...) And so when we start
looking at, at some of the interventions for improving insulin sensitivity, it's doing high intensity
exercise to activate what we call a glute four protein, which is a protein in the cell wall that

when stimulated through exercise {(...)

if you take a 50-year-old, one is premenopausal and one is postmenopausal, she has a 2x risk of
metabolic syndrome (...) So in the lipids we have cholesterol and triglycerides and so those
come together to increase her risk of diabetes, hypertension, stroke, early death, cardiovascular
disease (...) the other is visceral fat (...) it is linked to cardiovascular disease, diabetes,

hypertension, stroke {(...)

menopause (..) is ovarian failure. And we're calling it ovarian failure on purpose because at this
moment you're not gonna make estrogen. The brain is sending out all the signals it can, very
high FSH, trying to get estrogen to be made. There's no eggs. So there is no estrogen {(...) our

friends in the medical world do not define this moment as menopause. They make you sit here
and be estrogen low for a year and have no period for a year before they will stay you're in

menopause if they even decide to treat (...) So what's the harm of waiting a year before people
take it seriously? What happens? Suicide, mental health changes rapidly (...) the most likely
time for a woman to commit suicide is between the ages of 45 and 55 (...) SSRI prescriptions,

which are antidepressants, they double across the menopause transition {(...)



there's a really great window of using hormones to treat mental health disorders and seeing
improvement in mood and also some in cognition by giving estrogen or estrogen plus the
progestin early in perimenopause before the periods actually stop, and it actually works better
than an SSRI (...) So this is really a perimenopausal kind of window of opportunity. In post

menopause, they aren't responding as well (...)

arthralgia, which is total body pain. It's part of the inflammatory response of not having

estrogen. It's part of the musculoskeletal syndrome of menopause.”

Mental Health Changes in the Perimenopausal Transition

The perimenopausal transition is a period of heightened vulnerability to mental health
changes, with up to one-third of women experiencing significant psychological symptoms. Compared
with premenopause, the risk of developing depressive symptoms roughly doubles, and those with a
history of depression are at especially high risk, though even women without prior episodes show
increased susceptibility. Anxiety, emotional instability, and diminished self-worth are also frequently
reported, particularly in early perimenopause when hormonal fluctuations are most pronounced.
Estrogen variability appears to be a key predictor of depressive symptoms, while psychosocial stress,
low self-esteem, and negative body image further increase risk. Conversely, resilience, self-efficacy,
and strong social support can mitigate these effects. Women are most likely to die by suicide
between the ages of 45 and 55 compared to other adult age groups. The menopausal transition
(typically occurring between ages 45-55) is associated with increased risk of depression and suicide,

especially in women with early or premature menopause.

Increased Antidepressant Prescription Rates

Antidepressant prescription rates rise notably during the menopausal transition, paralleling
an increased prevalence of mood symptoms and depressive disorders. Approximately one in three
perimenopausal women are prescribed antidepressants or anxiolytics for mood disturbances,
representing a significant increase compared with premenopausal years. While these medications
can be effective for clinically diagnosed depression, guidelines caution that they may be
inappropriate as first-line treatment for hormonally driven mood symptoms. Hormone replacement
therapy (HRT), particularly when initiated early, may better address the underlying estrogen
deficiency and can allow some women to taper or discontinue antidepressant use. Treatment

response also varies, with postmenopausal women showing lower efficacy rates, underscoring the



importance of individualized care that distinguishes between depressive illness and

menopause-related affective changes.

Hormone Levels and Neurotransmitter Systems in Perimenopause

Fluctuating hormone levels during perimenopause disrupt key neurotransmitter systems
involved in mood and cognition, contributing to increased emotional and cognitive vulnerability.
Declines and variability in estrogen reduce serotonin synthesis and receptor expression in regions
such as the amygdala and raphe nucleus, lowering overall serotonin availability. Shifts in ovarian
hormones also alter neurosteroid production, particularly allopregnanolone, which modulates
GABA_A receptor (a receptor that regulates calming and inhibitory brain signals) function and can
destabilize stress regulation through the hypothalamic—pituitary—adrenal (HPA) axis (the body’s
central stress-response system). In addition, reduced glutamate levels have been observed in the
medial prefrontal cortex, a region central to mood and executive function. These combined
effects—diminished serotonergic signaling, altered GABAergic activity, reduced glutamatergic tone,
and HPA dysregulation—explain the heightened risk of depression, anxiety, and stress sensitivity

during the perimenopausal transition.

Cognitive Changes in the Perimenopausal Transition

During the perimenopausal transition, many women experience mild but noticeable
cognitive changes, most often involving memory, attention, and executive function. The most
consistent findings are declines in verbal learning and recall, along with increased distractibility and
reduced working memory capacity. Some also report slower processing speed and greater difficulty
with multitasking or task organization. Subjective memory complaints—often described as “brain
fog” —affect up to 80% of women and typically peak during perimenopause before improving
afterward. These changes are linked to fluctuating estrogen levels and alterations in brain regions
that support memory and attention, as well as to sleep disruption, mood symptoms, and vasomotor
disturbances such as hot flashes. While generally transient and mild, these cognitive effects can

meaningfully affect concentration and daily functioning for some women.

Average Age and Duration of the Menopausal Transition

The average age of natural menopause is approximately 51 years, though it commonly occurs
between ages 45 and 55. In some regions, including parts of South Asia, menopause tends to occur

slightly earlier, around 46 to 47 years. About 5-10% of women experience early menopause before



45, and 1-4% experience premature menopause before 40. The perimenopausal transition—the
phase marked by fluctuating hormones and irregular cycles preceding menopause—typically lasts
between three and four years but can range from two to eight, and occasionally up to ten. Factors
such as smoking are associated with both earlier onset and shorter duration. Overall, the timing and

length of the menopausal transition vary widely across individuals and populations.

Genetic Influences on Menopause Timing

Family history is a major determinant of when menopause occurs, with strong genetic
patterns observed for both early and late onset. Women whose mothers, sisters, or grandmothers
experienced early menopause—before about age 46—are several times more likely to experience
the same, with risk particularly high when multiple first-degree relatives are affected. Similarly, a
family history of late menopause, after about age 54, also increases the likelihood of delayed onset.
Genetic factors explain a large portion of this variation, with heritability estimates ranging from

roughly 40% to over 80%, while shared environmental influences play a smaller role.

Metabolic Changes and Elevated Risk of Metabolic Syndrome in Menopause and Perimenopause

Menopause and perimenopause are accompanied by heightened inflammation, altered liver
metabolism, and a pronounced redistribution of body fat toward visceral depots. Declining estrogen
levels and changing sex hormone balance drive increases in inflammatory markers such as TNF-Q,
IL-6, and IL-1[3, alongside greater immune activity within adipose tissue. These inflammatory effects
are amplified by visceral fat accumulation, which both reflects and reinforces metabolic dysfunction.
Estrogen deficiency also disrupts hepatic lipid metabolism, reducing fatty acid oxidation and
increasing fat synthesis within the liver, thereby promoting insulin resistance and susceptibility to
metabolic liver disease. As fat distribution shifts from subcutaneous to visceral stores, central
adiposity becomes more metabolically active and inflammatory, elevating the risk of metabolic

syndrome and cardiovascular disease in midlife and beyond.

Menopause substantially elevates the risk of metabolic syndrome compared to
premenopause, even when controlling for age and lifestyle factors. The prevalence rises from roughly
10-20% in premenopausal women to between 30% and over 50% after menopause, reflecting a 1.6-
to 3.5-fold increase in risk. This heightened vulnerability stems from hormonal changes that promote
central obesity, insulin resistance, dyslipidemia (abnormal levels of lipids in the bloodstream), and
hypertension—key components of metabolic syndrome. The menopausal transition drives increases

in visceral fat and triglyceride levels while lowering protective HDL cholesterol, collectively impairing



glucose regulation and cardiovascular health. Both natural and surgical menopause independently

predict higher metabolic risk, which continues to grow with time since menopause.

The Role of Exercise in Restoring Insulin Sensitivity

High-intensity exercise markedly enhances insulin sensitivity through both immediate and
long-term effects on glucose transport in skeletal muscle. During and after bouts of high-intensity
activity, muscle contractions activate insulin-independent signaling pathways—particularly
AMP-activated protein kinase (AMPK)—that trigger the rapid movement of the GLUT4 glucose
transporter to the muscle cell membrane, allowing greater glucose uptake. Following exercise,
muscle tissue remains more responsive to insulin for several hours due to enhanced GLUT4
translocation at lower insulin concentrations. With regular training, total GLUT4 protein expression
increases, further augmenting the muscle’s capacity for glucose utilization. As the primary
insulin-responsive glucose transporter, GLUT4 serves as the key link between exercise and improved
metabolic control, mediating both the acute and adaptive effects of physical activity on insulin

sensitivity.

Menopause as Ovarian Failure

Menopause represents the permanent cessation of menstruation caused by ovarian
failure—the loss of functional ovarian follicles and reproductive hormone production. As follicular
reserves are depleted, the ovaries can no longer produce mature eggs or sustain regular ovulation,
resulting in infertility and systemic estrogen deficiency. This hormonal collapse removes the normal
negative feedback on the hypothalamic—pituitary—ovarian axis, leading to marked increases in
follicle-stimulating hormone (FSH) and luteinizing hormone (LH) alongside undetectable levels of
inhibin B and anti-Mllerian hormone (AMH). Clinically, menopause is confirmed after 12
consecutive months without menstruation and is accompanied by symptoms such as hot flashes,
urogenital atrophy, mood disturbance, and increased risk of osteoporosis and cardiovascular disease.
This endocrine shift reflects a transition to a state of sustained hypoestrogenism and compensatory

gonadotropin elevation characteristic of complete ovarian failure.

The 12-Month Amenorrhea Criterion: Health Implications for Early Menopause Treatment

The conventional definition of menopause—requiring 12 consecutive months without
menstruation—can delay diagnosis and early intervention, with significant health implications.

Because this criterion is retrospective, treatment such as hormone therapy may be postponed



beyond the period when it is most protective, particularly in women under 45 or with premature
ovarian insufficiency. This delay increases the risk of osteoporosis, cardiovascular disease, cognitive
decline, and overall mortality associated with prolonged estrogen deficiency. The rule also lacks
precision for women with irregular cycles, hysterectomy, or hormonal contraceptive use, leading to
under-recognition and inconsistent care. Emerging biomarkers, including anti-Mdllerian hormone
(AMH), offer promise for earlier identification of ovarian failure. Experts now advocate for a more
individualized, symptom-based approach to diagnosis and management to prevent avoidable

long-term health consequences.

Critical Window for Hormone Therapy (HT): Improvements in Mood

Initiating hormone therapy during perimenopause appears to provide greater improvement
in mood symptoms than starting after menopause, though cognitive benefits remain uncertain.
Clinical trials and reviews consistently show that estrogen therapy exerts antidepressant effects when
begun in perimenopause, aligning with the “critical window” hypothesis that hormonal intervention
is most effective when initiated near the onset of ovarian decline. In contrast, treatment started later
in postmenopause tends to yield weaker or inconsistent results. Evidence for cognitive enhancement
is limited and mixed—major studies such as KEEPS and WHIMS report no significant improvement in
memory or executive function regardless of timing. Overall, hormone therapy may help alleviate
mood symptoms when initiated during perimenopause, though evidence for cognitive improvement

remains limited and inconclusive.

Both hormone therapy and selective serotonin reuptake inhibitors (SSRIs) are used to
manage mood symptoms during the menopausal transition, though their efficacy depends on the
underlying cause and timing of treatment. In perimenopausal women, estrogen-based HT has been
shown to improve mood, particularly when symptoms are linked to hormonal fluctuations or
vasomotor instability, whereas SSRIs are more effective for primary depressive disorders. After
menopause, the antidepressant effect of HT diminishes, and SSRIs remain the preferred treatment
for depression. Some evidence suggests that combining HT with SSRIs may provide additional benefit
in women with established depressive illness, though this requires individualized assessment.
Overall, SSRIs are recommended as first-line therapy for major depression, while HT may be
considered for hormonally mediated mood symptoms, especially when vasomotor or other

menopausal symptoms are also present.

Menopausal Arthralgia



Menopause is frequently accompanied by the onset or worsening of arthralgia (joint or body
pain), affecting more than half of women during the transition. Estrogen deficiency plays a major
role, as declining levels increase inflammatory cytokines such as tumor necrosis factor-alpha (TNF-a)
and interleukin-6 (IL-6), heighten oxidative stress, and promote cartilage degradation. These changes
impair joint integrity and raise sensitivity in musculoskeletal tissues, often producing pain in the
small joints of the hands. Although the association between menopause and arthralgia is strong,
causation remains uncertain due to confounding factors such as age, body mass index (BMl), and
comorbid health conditions. Hormone replacement therapy (HRT) may relieve symptoms in some
women, but findings are inconsistent and long-term safety considerations limit its routine use.
Overall, menopausal arthralgia reflects an interaction between hormonal decline, inflammation, and

musculoskeletal aging.
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Autonomic and Cardiovascular Adaptations After Ovulation

“So what happens after ovulation is your respiratory rate goes up, your resting heart rate goes

up, and your HRV plummets.”

After ovulation, physiological markers of autonomic activity shift noticeably: resting heart
rate (RHR) and respiratory rate (RR) rise, while heart rate variability (HRV) declines. These
coordinated changes indicate a move toward greater sympathetic nervous system activity and
reduced parasympathetic (vagal) tone, a pattern consistently observed in both controlled and
large-scale studies. The underlying driver is hormonal—progesterone, elevated in the luteal phase,
stimulates the respiratory center and increases sympathetic output, while estrogen modulates
autonomic balance. Across HRV measures—including RMSSD, SDNN, and LF/HF ratios—the
post-ovulatory phase shows lower variability, reflecting this shift toward sympathetic dominance.
Overall, the luteal phase is characterized by higher cardiovascular activation and reduced variability,

representing a normal physiological adaptation to hormonal fluctuations.
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Sleep Disruption as a Modifiable Risk Factor for Dementia

“that sleep disruption was really gonna increase my chances of dementia”

Extensive research shows that impaired sleep significantly increases the risk of developing
dementia. Large-scale cohort studies and meta-analyses consistently find that insomnia,
sleep-disordered breathing such as sleep apnea, and abnormal sleep duration—both short and
long—are each linked to higher rates of all-cause dementia and Alzheimer’s disease. Poor sleep
quality, including frequent awakenings and reduced efficiency, is similarly associated with greater
cognitive decline. Mechanistically, disrupted sleep contributes to neurodegeneration by impairing
the brain’s clearance of amyloid-3 and tau proteins, increasing inflammation, and disturbing the
glymphatic system responsible for waste removal during sleep. Because these pathways are
modifiable, improving sleep quality and addressing sleep disorders are increasingly viewed as

important strategies for reducing dementia risk.
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The Impact of Chronic Stress on Fertility and Pregnancy Outcomes

“We live in a stressful world and chronic stress itself can impact your fertility, your natural

fertility, and IVF success rates {(...)

Chronic stress is associated with a higher rate of pregnancy loss.”

Chronic stress can interfere with reproductive function and may reduce both natural fertility
and the success of in vitro fertilization (IVF, a procedure where eggs are fertilized outside the body),
though evidence remains mixed. Persistent activation of the hypothalamic—pituitary—adrenal (HPA)
axis—the body’s central stress-response system—elevates cortisol and other stress hormones that
can disrupt ovulation, impair oocyte (egg cell) quality, and alter endometrial receptivity, the uterus’s
ability to support embryo implantation. Observational studies suggest that women with higher stress
levels often experience longer times to conception, though causation is difficult to confirm. In IVF,
elevated physiological markers of stress—such as salivary cortisol or alpha-amylase (an enzyme

linked to sympathetic nervous activity)—have been associated with lower pregnancy rates and



poorer embryo quality, particularly during egg retrieval and fertilization. However, results across
studies are inconsistent, and some large analyses find no significant relationship once confounding
factors are accounted for. While stress management and psychological support can improve
emotional well-being and may modestly support fertility, they are not definitive treatments. Overall,
chronic stress likely affects fertility through both biological and behavioral mechanisms, though the

strength of this effect varies between individuals.
Chronic Stress and Pregnancy Loss

Chronic stress has been linked to a higher risk of pregnancy loss, particularly when
experienced during the period around conception or early pregnancy. Prospective studies show that
women reporting higher daily stress levels have roughly double the risk of miscarriage compared
with those reporting lower stress. Biologically, chronic stress elevates cortisol and disrupts immune
and oxidative balance, which can impair implantation and placental function, both critical for
sustaining early pregnancy. Women with recurrent pregnancy loss (RPL) often exhibit higher levels of
stress, anxiety, and depression, suggesting a feedback loop in which prior loss increases vulnerability
to both psychological distress and further complications. While causation remains complex, the
association between chronic stress and miscarriage risk is consistent across many studies. Early
identification of stress and access to psychological support may help improve outcomes and reduce

emotional distress in women at risk.
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Ovarian Reserve Decline and Factors Affecting Egg Count

“So from being a five month baby to birth, your egg count goes from six to 7 million to one to 2
million. Millions of eggs lost before you're even born {(...) you only ovulate around 400 eggs over

the course of your reproductive lifespan {(...)

Because there's so many other variables which impact your ability to get pregnant or your egg
count. Endometriosis decreases your egg count, right? (...) Smoking, chemo, radiation, smoking

marijuana, any abdominal surgery ...”



The number of oocytes, or egg cells, declines sharply from fetal life to menopause, with the
greatest losses occurring before birth and during early development. Oocyte count peaks at about
6—7 million around 20 weeks of gestation, but only 1-2 million remain at birth due to widespread
programmed cell death known as atresia. By puberty, the ovarian reserve falls to roughly
300,000-400,000, continuing to diminish across adulthood to about 25,000 by age 37-38 and fewer
than 1,000 at menopause. Across the reproductive lifespan, only 400-500 eggs are actually ovulated;
all others undergo atresia. This natural depletion reflects both intrinsic cellular aging processes and
external influences such as oxidative stress and inflammation. The progressive loss of oocytes
underlies the gradual decline in fertility and the eventual cessation of ovarian function at

menopause.

Factors That Reduce Ovarian Reserve

A wide range of biological, medical, and environmental factors can reduce a woman’s ovarian
reserve—the total number of remaining egg cells (oocytes) in the ovaries. Age is the strongest
determinant, as both egg count and quality decline progressively, especially after age 35. Genetic
variants such as mutations in FMR1 or BRCA1/2 can predispose to early depletion, while conditions
like endometriosis, autoimmune disorders, or ovarian surgery may directly damage ovarian tissue.
Exposure to chemotherapy, radiation, or environmental toxins can accelerate follicle loss through
oxidative stress and DNA damage. Lifestyle factors—including smoking, excessive alcohol use, poor
nutrition, and obesity—further compromise ovarian function, as can chronic stress, disrupted sleep,
or shift work, which alter hormonal regulation. Endocrine and metabolic disorders such as thyroid
disease or polycystic ovary syndrome (PCOS) also contribute to dysregulated ovarian signaling.
Overall, ovarian reserve reflects a complex interaction of genetic, hormonal, and environmental

influences, many of which are modifiable through medical management and lifestyle intervention.

Effects of Marijuana on Egg Count

Animal research suggests that exposure to tetrahydrocannabinol (THC), the primary
psychoactive compound in marijuana, can significantly reduce ovarian reserve, but human evidence
remains limited and inconclusive. In female mice, THC exposure during adolescence or fetal
development leads to marked losses of primordial follicles and overall ovarian follicles, indicating
lasting depletion of egg reserves through DNA damage and oocyte apoptosis (programmed cell
death). In humans, no studies have conclusively demonstrated a reduction in egg count linked to

marijuana use, though some clinical findings suggest ovulatory irregularities and possible effects on



oocyte quality. The proposed mechanism involves disruption of the endocannabinoid system, which
plays a key role in folliculogenesis (egg maturation) and hormone regulation. Cannabis use has also
been associated with epigenetic alterations—changes in DNA methylation patterns in ovarian
cells—that could influence reproductive function, though their clinical significance is unclear. Overall,
while animal evidence indicates biological plausibility, current human data do not confirm that

marijuana use reduces ovarian reserve, underscoring the need for further research.
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Age-Related Decline in Natural Fertility

“So if you are 30, your odds of getting pregnant monthly (...) it's going to be at best 20% per
month. When you're in your twenties, it's a little bit higher. It can get up to 25% per month {(...)
at age 35, if you're trying to get pregnant, it's going to be 10 to 12% per month. Odds of getting

pregnant at age 38, it's gonna be 5% per month. At age 40 it's gonna be 3%.”

The likelihood of natural conception declines steadily with age, dropping from about 20-25%
per month in the early twenties to below 5% per month by the early forties. Peak fertility occurs in
the early to mid-twenties, after which fecundability—the probability of conceiving per menstrual
cycle—gradually decreases, with a sharper decline after age 35. Average monthly conception
probabilities are roughly 18-22% for women aged 25-29, 15-20% for ages 30-34, 8-15% for ages
35-39, and 3-8% for ages 40—44. Over a 12-month period of trying to conceive, about 80-85% of
women under 30 will achieve pregnancy compared to 55-66% of women aged 40 or older. Women
who have previously given birth may have slightly higher conception rates due to “proven fertility”
factors. Overall, age remains the most influential determinant of natural fertility, with both egg

quality and quantity declining progressively from the mid-thirties onward.
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Effects of Male Marijuana Use on Sperm Quality and Pregnancy

Outcomes

“Marijuana use works at the brain to prevent those FSH and LH signals, which are crucial to tell
your testicles to make sperm, and they also impact inflammatory environment. So sperm are
not as modal, they're not shaped as well. The DNA inside their heads is more fragmented {(...)

men who use marijuana, their partners have a higher rate of pregnancy loss.”

Marijuana use, particularly exposure to tetrahydrocannabinol (THC), has been linked to
impaired male fertility through its effects on sperm quality, testicular function, and hormonal
regulation. Studies consistently show reductions in sperm count, motility, and morphology, along
with increased DNA fragmentation and altered mitochondrial activity, which can compromise
fertilization potential. THC acts on the endocannabinoid receptors in the brain and testes, disrupting
luteinizing hormone (LH) and follicle-stimulating hormone (FSH) signaling—key regulators of
testosterone production and spermatogenesis. Chronic or heavy use is associated with lower
testosterone levels, testicular atrophy, and reduced sperm viability, though some recovery may occur
after cessation. Animal and cell studies also show oxidative stress and epigenetic alterations in sperm
that could affect embryo development. While evidence in humans is limited by confounding factors
such as tobacco or alcohol use, the overall body of research supports an association between
marijuana use and reduced male reproductive potential, warranting caution among men attempting

conception.
Male Marijuana Use and Pregnancy Loss

Frequent male marijuana use, particularly at least once per week during the preconception
period, has been associated with a higher risk of miscarriage in partners, even when the female
partner does not use marijuana. Large prospective studies show roughly a twofold increase in
spontaneous abortion risk among couples where the male partner uses marijuana regularly, with the
strongest associations seen for early pregnancy loss (<8 weeks) and in men aged 35 years or older.
The proposed mechanism involves sperm DNA fragmentation and chromosomal abnormalities, both
of which are more common in frequent users and are known contributors to early embryonic loss.
Additional evidence suggests that paternal exposure to marijuana or tobacco may elevate
miscarriage risk through similar oxidative and genetic effects. While a few small studies in assisted

reproduction settings have produced conflicting findings, the overall body of evidence supports an



association between frequent male marijuana use and increased pregnancy loss risk, warranting

caution for men trying to conceive.
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Therapeutic Applications of Hormone and Vaginal Estrogen Therapy in

Menopause

“even in menopause, only 4% of women have chosen or have been educated on the pros and
cons of hormone optimization (...) So 2023, they did a study in the US (...) when you look at FDA
prescriptions, only 4% of eligible women, meaning no risk factors, right age, are utilizing or

going to get their prescriptions filled (...)

So when we look at the side effect profile (...) estrogen, you can have headaches, you can have

irregular bleeding {(...)

there's several options. We have creams, we have pills. There's a ring specifically designed just
for that. So we have different methods of getting estrogen into the vagina. There's also
something called prasterone, which is DHEA, basically, which is a prehormone that the vagina
miraculously will convert to estrogen and testosterone (...) vaginal estrogen will help prevent
UTls, chronic UTls, and it will help support the pelvic floor and the uterus from prolapsing (...)

And here's another bonus. It is such low dose, it is not systemic (...)

in perimenopause, as estrogen wanes, it affects all tissues. And there is an entity called the
genital urinary syndrome of menopause where the vagina will actually atrophy and all the

external soft tissues that are usually used to engorging will become dry {(...)”

Prevalence of Hormone Therapy Use

Current evidence shows that only about 4-5% of menopausal or perimenopausal women in
the U.S. use hormone therapy, marking a sharp decline since the late 1990s. Usage dropped from
roughly 27% in 1999 to under 5% by 2020, largely following safety concerns raised by the Women'’s
Health Initiative. Among women aged 52-65, the rate fell from about 35% to 4.5%, while prevalence
remains around 9% in younger women and 4% in those over 65. Recent ambulatory care data

indicate hormone therapy is prescribed in fewer than 4% of medical visits by midlife and older



women. Uptake is slightly higher in specific subgroups, such as active-duty service members, but
remains low overall. Disparities persist by ethnicity, education, and health status, with lower use
among Hispanic and chronically ill women. These trends reflect evolving perceptions of risk and

benefit in menopausal care.

Side Effects of Estrogen-Based hormone Replacement Therapy

Estrogen-based hormone replacement therapy (HRT) is widely used to alleviate menopausal
and perimenopausal symptoms but is associated with a range of side effects. The most frequently
reported adverse effects include breast tenderness or swelling, nausea, bloating, headaches, leg
cramps, and irregular vaginal bleeding or spotting. Mood fluctuations such as irritability or mild
depression are also occasionally observed. The likelihood and severity of these effects vary
depending on the formulation and route of administration—oral, transdermal, or vaginal. More
serious but less common risks include venous thromboembolism, stroke, gallbladder disease,
hypertension, and certain cancers, notably breast cancer with combined estrogen-progestin therapy
and endometrial cancer with unopposed estrogen in women who have a uterus. Overall, while
estrogen-based HRT is effective in managing menopausal symptoms, its use requires individualized

risk assessment and ongoing clinical monitoring.

Local (Vaginal) Estrogen Therapy

Local (vaginal) estrogen therapy is considered the gold standard for treating moderate to
severe genitourinary syndrome of menopause (GSM), offering several effective and generally safe
delivery options. Common formulations include vaginal creams containing estradiol, conjugated
estrogens, or estriol; vaginal tablets with low-dose estradiol or estriol; and vaginal rings that release
estradiol continuously over several months. Less commonly, capsules, pessaries, ovules, and gels are
available in certain regions as alternative delivery routes. All these methods effectively relieve GSM
symptoms by restoring local estrogenic stimulation to vaginal and urinary tissues. Because low-dose
vaginal estrogen produces minimal systemic absorption, it is typically regarded as safe for most
women, including with long-term use, although caution is recommended for those with
hormone-sensitive cancers. The choice of therapy should ultimately be guided by patient comfort,

convenience, and individual safety considerations.

Vaginal Estrogen Therapy for Urinary Tract Infections



Extensive clinical evidence supports the use of local vaginal estrogen therapy to reduce the
risk of recurrent urinary tract infections (UTIs) in postmenopausal women. Meta-analyses of
randomized controlled trials indicate that vaginal estrogen can lower recurrence rates by more than
half, with one study reporting a decline from 5.9 to 0.5 infections per patient-year following
intravaginal estriol treatment. Observational data from a cohort of over 5,600 women similarly
showed a 51.9% reduction in UTI frequency after initiation of vaginal estrogen. The protective effect
arises from estrogen’s ability to restore the vaginal and lower urinary tract mucosa, normalize pH,
and encourage the regrowth of protective lactobacilli, thereby inhibiting pathogenic colonization.
Estrogen also influences local immune and inflammatory responses, further enhancing resistance to
infection. With minimal systemic absorption and a favorable safety profile, local vaginal estrogen is
widely recommended in clinical guidelines as an effective, non-antibiotic preventive strategy for

recurrent UTls in postmenopausal women.

Vaginal Estrogen and Pelvic Floor Support

Current evidence does not support the use of vaginal estrogen therapy for preventing or
treating pelvic organ prolapse or for improving pelvic floor support in postmenopausal women.
Multiple randomized controlled trials and systematic reviews have shown no significant difference in
prolapse progression, recurrence, or symptom improvement between vaginal estrogen users and
placebo groups, including after prolapse repair surgery. While local estrogen can enhance vaginal
wall thickness, collagen production, and epithelial health, these biological effects have not translated
into measurable clinical benefits for prolapse severity or pelvic floor integrity. Vaginal estrogen may
serve a supportive role when used alongside pessaries or surgical interventions by reducing atrophic
or irritative symptoms, but it does not reduce prolapse risk or recurrence. Overall, its therapeutic
value lies in alleviating genitourinary symptoms rather than preventing or correcting pelvic organ

prolapse.

Genitourinary Syndrome of Menopause (GSM)

Genitourinary Syndrome of Menopause (GSM) is a chronic and progressive condition that
arises from reduced estrogen levels during or after menopause, affecting the vulva, vagina, pelvic
floor, and lower urinary tract. The term was introduced in 2014 to replace “vulvovaginal atrophy,”
reflecting a broader understanding of the condition’s systemic nature. GSM presents with persistent
symptoms such as vaginal dryness, burning, irritation, itching, pain during intercourse, diminished

lubrication, urinary urgency or frequency, painful urination, and recurrent urinary tract infections.



These manifestations often lead to sexual dysfunction and can substantially affect quality of life,
mood, and interpersonal relationships. Diagnosis is clinical, based on characteristic symptoms and
examination findings, with prevalence estimates ranging widely from 27% to 84% depending on
study criteria. As a highly prevalent yet frequently underdiagnosed disorder, GSM requires timely

recognition and individualized management to mitigate its physical and psychological impact.

Prasterone (DHEA) for Genitourinary Syndrome of Menopause

Prasterone, or dehydroepiandrosterone (DHEA), is a synthetic version of a naturally occurring
steroid hormone approved for the treatment of moderate to severe genitourinary syndrome of
menopause (GSM). Administered as a 6.5 mg daily intravaginal insert, prasterone functions as an
inactive precursor that is locally converted within vaginal tissues into estrogens and androgens,
thereby activating both hormone receptor types without significant systemic absorption. Clinical and
real-world studies consistently show that prasterone alleviates GSM-related symptoms such as
vaginal dryness, burning, irritation, dyspareunia, and urinary complaints. Improvements in vaginal
tissue health, pH, lubrication, and sexual function are typically observed within one to three months
of use. The therapy is well tolerated, with mild vaginal discharge being the most common side effect,
and serum estrogen levels generally remain within postmenopausal ranges. Because of its minimal
systemic exposure, prasterone represents a safe and effective alternative for women who cannot or
prefer not to use conventional estrogen-based therapies, including some breast cancer survivors on

aromatase inhibitors.

Systemic Absorption and Safety Profile of Vaginal Estrogen

Vaginal estrogen therapy is primarily intended for local action, though some systemic
absorption occurs depending on the dose, formulation, and method of application. With low- and
ultra-low-dose products—typically containing 4-10 ug of estradiol—serum estradiol concentrations
generally remain within or near postmenopausal levels, averaging between 3.6 and 14.8 pg/mL.
Slightly higher doses, such as 25 pg formulations, may raise levels to approximately 7.1-22.7 pg/mL
but still well below premenopausal concentrations. In contrast, older high-dose creams (0.5 mg or
more) can produce substantial systemic absorption, occasionally elevating estradiol to
premenopausal ranges. Absorption also tends to be higher at treatment onset, when the vaginal
epithelium is thin, and with applications placed deeper in the vagina. Overall, low-dose vaginal

estrogens have minimal systemic effects and are considered safe for most women, while higher-dose



or cream-based formulations warrant caution in those with contraindications to systemic estrogen

exposure.
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	Gender Disparities in Health Research Funding 
	“data show that of the $450 billion spent on research in this country alone, less than 1% is spent on women over 40. And yet we are nearly 90 million people and we make 80% of all the healthcare decisions in this country for ourselves and everyone we touch. And so even though when you look at the long-term data, women are winning the longevity race here, we're living an average of six years longer than men (...)  
	However, we have twice as high of mental health disorders, we're two times as more likely to end up in a nursing home. We are much more likely to lose our long-term independence from frailty or dementia, much more than our age-matched male counterparts.” 

	Diagnostic Delays in Endometriosis 
	“It takes women seven to 10 years to get a diagnosis of endometriosis after symptoms start.” 

	Inclusion of Women in Clinical Trials 
	“the shocking statistic is that not until 1993 were women required to be represented in studies 1993 (...) We're still not at 50%.” 

	Sex Differences in Muscle, Heart, and Circulatory Health 
	“men have more of our fast twitch fibers. Women are born with more endurance fibers (...)  
	We see smaller lungs, smaller heart, less hemoglobin in women than men (...)  
	Men tend to have their blockages. So atherosclerotic disease is basically the plaques that build up in the coronary arteries around the heart. Men tend to develop their plaques very early (...) 

	Hormones as the Body’s Communication System 
	“What is a hormone? (...) Hormone, your body's communication system. Right. So it is really how your body is sending out messengers to communicate. So a hormone is dictating an action.” 

	Hormonal Regulation of the Menstrual Cycle 
	“you should have a regular predictable period, which means that you are having a menstrual bleed at a predictable interval. It can range person to person, but really it should be within a couple days, month to month (...) usually that range is somewhere between 25 and 35 days, for the average person. When it starts to get shorter or longer, it can be a warning sign that something is going on (...)  
	If you had a 28 day cycle, which only about 13% of women actually do ... 
	So when LH is coming from the brain, you have a corpus luteum, it makes progesterone. This is the second half the cycle known as the luteal phase. The first half when you have estrogen only is the follicular phase. So you have an estrogen dominant phase, and then you have a phase where you have both estrogen and progesterone and your body is made (...) 
	FSH drives egg growth. It's called follicle stimulating hormone. And each egg is inside a follicle. So you have a group of follicles inside the ovary. FSH comes from the brain grabs one of them and gets it to grow, and it makes estrogen and this estrogen from the ovary as the egg is growing. It's called estradiol, and it's the primary type of estrogen in your body. So it is rising. And when it gets to a peak level, and the body is so fascinating because it's 200 picograms for 50 hours, it's a very exact amount. Then the brain says we must have a mature egg. And it kicks out a surge of luteinizing hormone, LH. And that is going to allow the follicle to rupture the egg to be released and the follicle to reform and then become a corpus luteum. And then the brain's gonna send out pulses of LH, giving you pulses of progesterone. 
	Progesterone is the progestational hormone (...) It is going to change the endometrial lining and it's essential to get pregnant. It opens and closes the implantation window within the uterus and it completely changes the physiology of your body (...)” 

	Gestational Diabetes and Long-Term Health Risks 
	“gestational diabetes. Diabetes in pregnancy. So someone who was non-diabetic before pregnancy and then develops diabetes. So her blood sugars have now reached a threshold where they are higher than normal and can cause, you know, problems for her pregnancy and herself long term. And up to 50% of those patients who develop diabetes in pregnancy will develop type two diabetes within 10 to 15 years after that gestation, after being pregnant.” 

	Infertility as a Marker of Broader Health Risks 
	“having infertility, this is a scary statistic. It predisposes you to many medical problems later in life, including an 80% higher chance of having a heart attack, 75% higher chance of having metabolic syndrome, higher risk of cancer, and early death.” 

	Polycystic Ovary Syndrome (PCOS): Insulin Resistance and Systemic Effects 
	“PCOS is a symptom. There's nothing wrong with my ovaries. They're just responding to this high insulin level. 
	in PCOS, you have a lot of eggs inside the ovary. It's actually something that genetically runs in families. Likely there's something that happens when your baby inside your mom that predisposes your ovary to not lose as many eggs as it should, and it changes how they respond to insulin. So what happens is you end up having more eggs on an average. Your brain doesn't know this and sends out the average signals, but that gets diluted amongst all the eggs. And so you're not getting into these ovulatory stages (...) What happens from there is that you're actually in a relatively lower estrogen phase than you should be. You never see the progesterone, and what happens is you start to completely shift. The ovary itself actually becomes insulin resistant, and what this means is that throughout your entire body, you start to develop high glucose (...) This becomes very problematic, especially in, we'll say PCOS because that insulin is very inflammatory (...) 
	Well there's a lot we can do when it comes to managing your PCOS (...) I'll say is that the best way to decrease inflammation in your body is gonna be to start by focusing on your gut (...) the foods you choose to eat, they can be both helpful if they have a lot of fiber in them. They can feed your gut microbiome, which is important in estrogen metabolism, but they can also be very harmful if they are ultra processed foods (… ) 
	actively decreasing stress, and then exercise, building and using skeletal muscle is one of the most effective ways to combat insulin resistance that exists (...) muscle is a massive metabolic help. And as well as bone (...) Now, can you, through lifestyle and hormones, build bone again? Yes, actually you can.” 

	Fasting, Cortisol, and Circadian Disruption in Women 
	“when a woman's like, I'm just having coffee for breakfast and I'm gonna hold my fast, it's like, okay, well here we go. Cortisol's going up and you're gonna get hungrier, then you're gonna learn not to respond to that hunger. You are gonna hold your fast. And we see from the research that women who do that end up craving more simple carbohydrates in the afternoon (...) contributing to poor sleep because they've now phase shifted. So when we're talking about sleep and how important sleep is, we also have to think about the circadian rhythm and how it is affected by food intake.” 

	Low Estrogen and Amenorrhea: Health Consequences  
	“How many women have said, well, I didn't get my period for a year, but that was fine by me, but that's not fine by your body. That is hypo-estrogenic time. It is low estrogen (...) It's bad for your body on so many reasons to be low estrogen during these crucial bone building years …” 

	Heavy Menstrual Bleeding and Iron Deficiency Anemia 
	“women who have heavy periods (...) can lead to anemia.” 

	Post-Contraceptive Cycle Recovery and Endometrial Damage 
	“it can take months to return to normal after coming off of hormonal contraception. You also can get damage to the endometrial lining (...) And this can get damaged from typically anything inside the uterus. So most commonly, this is post birth, you know, a traumatic birth, a retained placenta, a DNC procedure, which is sometimes used after birth or in a miscarriage or even IUDs or intrauterine surgery.” 

	Menstrual Blood Loss and Iron Deficiency in Women 
	“are women more iron deficient than one would think? (...) A menstruating woman. Yes.” 

	Endometriosis: Inflammation, Diagnosis, and Impact on Fertility 
	“Endometriosis is an inflammatory condition. And the way I like to explain it is when your body responds abnormally to a normal process, you have immune dysfunction as well(...)  
	One of the hardest things about endometriosis is that it's a surgical diagnosis only (...) which means have to do surgery to fully see and diagnose that you have the disease (...)  
	We do have symptomatic relief, (...) and that's gonna help hopefully with some of your symptoms, and it can, for some women, it doesn't reverse disease, it doesn't cure it, it doesn't make anything better. But it can slow down the progression, any of these treatments that do halt the ovulatory process, but it severely impacts (...) your mental, your emotional health, your relationships, but your fertility - stage three or four disease, regardless of your age, you're gonna have a less than a 20% chance of conceiving naturally over the course of your life (...)  
	50% of patients with unexplained infertility have endometriosis and is so hard to diagnose and underdiagnosed yet impactful to our body” 

	Cold Water Exposure and Physiological Stress Responses 
	“we're talking about cold water exposure. It creates a cascade of immune responses that kind of protects the body. So we're reducing inflammation (...) Okay. But not ice baths that we see in all the popular media, because that is way too cold for a woman's body. It does the opposite. It's a severe stress and causes a stress response rather than a parasympathetic calming response (...)” 

	Chronic Inflammatory Diseases and Sex Differences 
	“Chronic inflammatory diseases are the number one thing that we see across the board impacting the population, but especially women.” 

	Hormonal Contraceptives and Suppression of Ovulation 
	“The birth control pill shuts off the brain's desire to send the signal to the ovary to make hormones (...) And so your brain says, we don't need an egg to grow. So ovulation starts in the brain (...) So no FSH comes out and you're not gonna get ovulation (...)  
	And so that is how they are sometimes helpful if you have (...) hemorrhagic cyst with ovulation (...) the birth control pill can prevent ovulation, therefore prevent some women from being in terrible pain. If you have PCOS, it (...) will decrease testosterone levels, which is sometimes a good side effect of the pill for women who have PCOS back to a normal level. But if you don't have PCOS (...) a lot of times your body's tissues are not responding to synthetic estrogen and progesterone the same way it does to natural. I think that's a very important point.” 

	Celiac Disease and Recurrent Pregnancy Loss 
	“celiac disease is essentially an allergic reaction to gluten (...) And recurrent pregnancy loss can be one of the signs and symptoms of it” 

	Mechanism of Intrauterine Device (IUD) Contraception 
	“so the way an IUD works is that it creates an inflammatory response in the uterus so that the cervical mucus thickens so that when we are fertile in our fertility window mid cycle (...) the presence of the IUD creates an inflammatory environment that basically is toxic to sperm and thickens the cervical mucus where it becomes a plug.” 

	Differences Between Ethinylestradiol and Estradiol 
	“Ethinylestradiol is very different than plain estradiol. They've put this ester group on the end, which makes it bind to the estrogen receptor in the brain 300 times more powerful than regular estradiol.” 

	Effectiveness and Limitations of Natural Family Planning 
	“studies have proven within the shadow of a doubt that relying on natural family planning at most stages is not a reliable form of contraception.” 

	Estetrol (E4) as a Novel Estrogen Therapy 
	“if it was available in the US I think I would go with the Estetrol (...) it looks like (...) it has less of the downstream effects (...) and also probably has less risk of DVT [Deep vein thrombosis] of blood clots.” 

	Hormonal Fluctuations and Premenstrual Dysphoric Disorder (PMDD) 
	“In the luteal phase, we do tend to see more mood changes and physical changes. And a lot of this is because we have an increase in estrogen and progesterone and then a decrease in both of these hormones. And what we find is that some women are simply more sensitive to these changes. They feel them quite profoundly. And there's even something called PMDD, premenstrual dysphoric disorder, which is when those hormones are dropping, you get these terrible mood swings, this terrible depression and anxiety in addition to physical changes with terrible fatigue (...)  

	The Menopausal Transition: Physiological and Psychological Changes  
	“in the perimenopause transition, we have a 40% increase in mental health changes (...) what's happening is that our neurotransmitters, especially gaba, serotonin and dopamine levels are highly tied to what our hormone levels are doing (...) 
	And we see cognitive changes. So our ability to cognitively function (...) 
	So the average age of menopause is 51 to 52 (...) For most women, about seven to 10 years before that, they will start to enter into what we will call perimenopause (...)  
	If you've had a first degree relative, go through menopause at 46 or sooner, you have a six times likelihood of going into early menopause (...) 
	You have a increase in inflammatory responses, which changes the way the liver's perceiving free fatty acids. So you end up storing more of that visceral fat (...) And so when we start looking at, at some of the interventions for improving insulin sensitivity, it's doing high intensity exercise to activate what we call a glute four protein, which is a protein in the cell wall that when stimulated through exercise (...) 
	if you take a 50-year-old, one is premenopausal and one is postmenopausal, she has a 2x risk of metabolic syndrome (...) So in the lipids we have cholesterol and triglycerides and so those come together to increase her risk of diabetes, hypertension, stroke, early death, cardiovascular disease (...)  the other is visceral fat (...) it is linked to cardiovascular disease, diabetes, hypertension, stroke (...) 
	menopause (..) is ovarian failure. And we're calling it ovarian failure on purpose because at this moment you're not gonna make estrogen. The brain is sending out all the signals it can, very high FSH, trying to get estrogen to be made. There's no eggs. So there is no estrogen (...) our friends in the medical world do not define this moment as menopause. They make you sit here and be estrogen low for a year and have no period for a year before they will stay you're in menopause if they even decide to treat (...) So what's the harm of waiting a year before people take it seriously? What happens? Suicide, mental health changes rapidly (...) the most likely time for a woman to commit suicide is between the ages of 45 and 55 (...) SSRI prescriptions, which are antidepressants, they double across the menopause transition (...) 
	there's a really great window of using hormones to treat mental health disorders and seeing improvement in mood and also some in cognition by giving estrogen or estrogen plus the progestin early in perimenopause before the periods actually stop, and it actually works better than an SSRI (...) So this is really a perimenopausal kind of window of opportunity. In post menopause, they aren't responding as well (...) 
	arthralgia, which is total body pain. It's part of the inflammatory response of not having estrogen. It's part of the musculoskeletal syndrome of menopause.” 

	Autonomic and Cardiovascular Adaptations After Ovulation 
	“So what happens after ovulation is your respiratory rate goes up, your resting heart rate goes up, and your HRV plummets.” 

	Sleep Disruption as a Modifiable Risk Factor for Dementia 
	“that sleep disruption was really gonna increase my chances of dementia” 

	The Impact of Chronic Stress on Fertility and Pregnancy Outcomes 
	“We live in a stressful world and chronic stress itself can impact your fertility, your natural fertility, and IVF success rates (...) 
	Chronic stress is associated with a higher rate of pregnancy loss.” 

	Ovarian Reserve Decline and Factors Affecting Egg Count 
	“So from being a five month baby to birth, your egg count goes from six to 7 million to one to 2 million. Millions of eggs lost before you're even born (...) you only ovulate around 400 eggs over the course of your reproductive lifespan (...)  
	Because there's so many other variables which impact your ability to get pregnant or your egg count. Endometriosis decreases your egg count, right? (...) Smoking, chemo, radiation, smoking marijuana, any abdominal surgery …” 

	Age-Related Decline in Natural Fertility 
	“ So if you are 30, your odds of getting pregnant monthly (...) it's going to be at best 20% per month. When you're in your twenties, it's a little bit higher. It can get up to 25% per month (...) at age 35, if you're trying to get pregnant, it's going to be 10 to 12% per month. Odds of getting pregnant at age 38, it's gonna be 5% per month. At age 40 it's gonna be 3%.” 

	Effects of Male Marijuana Use on Sperm Quality and Pregnancy Outcomes 
	“Marijuana use works at the brain to prevent those FSH and LH signals, which are crucial to tell your testicles to make sperm, and they also impact inflammatory environment. So sperm are not as modal, they're not shaped as well. The DNA inside their heads is more fragmented (...) men who use marijuana, their partners have a higher rate of pregnancy loss.” 

	Therapeutic Applications of Hormone and Vaginal Estrogen Therapy in Menopause 
	“even in menopause, only 4% of women have chosen or have been educated on the pros and cons of hormone optimization (...) So 2023, they did a study in the US (...) when you look at FDA prescriptions, only 4% of eligible women, meaning no risk factors, right age, are utilizing or going to get their prescriptions filled (...) 
	So when we look at the side effect profile (...) estrogen, you can have headaches, you can have irregular bleeding (...)  
	there's several options. We have creams, we have pills. There's a ring specifically designed just for that. So we have different methods of getting estrogen into the vagina. There's also something called prasterone, which is DHEA, basically, which is a prehormone that the vagina miraculously will convert to estrogen and testosterone (...) vaginal estrogen will help prevent UTIs, chronic UTIs, and it will help support the pelvic floor and the uterus from prolapsing (...) And here's another bonus. It is such low dose, it is not systemic (...)  
	in perimenopause, as estrogen wanes, it affects all tissues. And there is an entity called the genital urinary syndrome of menopause where the vagina will actually atrophy and all the external soft tissues that are usually used to engorging will become dry (...)” 
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