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			To every woman who has felt life shift with menopause and wondered why — you are not alone.

		

	
		
			“Life doesn’t end with menopause; it’s the beginning of a new adventure. Strap in and enjoy the ride!”

			— Dame Helen Mirren

		

	
		
			List of Abbreviations

			The following abbreviations and acronyms appear throughout the book. Each term is defined at first use in the text and listed here for easy reference. This list includes commonly used medical, scientific, and therapeutic terms relevant to menopause and midlife health.
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			MENOPAUSE: A NEW CHAPTER BEGINS
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			Today, most women approaching 40 have at least heard of menopause. Often, the first image that comes to mind is of a woman frantically fanning herself as a sudden heat wave overtakes her. While hot flashes, lasting anywhere from a few seconds to several minutes, are the most recognizable symptoms, they’re far from the only one. Many others, though less visible, can be just as disruptive to a woman’s daily life.

			It wasn’t until the introduction of hormone replacement therapy (HRT) in the 1960s that menopause started to be openly discussed. Before then, it was largely considered taboo, something shameful or even pathological, often regarded more as a disease rather than a natural transition.

			But menopause isn’t a disease. It’s not a failure of the body or the end of a woman’s vitality. Menopause is a natural stage of life, just like puberty, pregnancy, and aging.

			In recent years, menopause has gained long-overdue attention in both medical and cultural spaces. What was once whispered about is now spoken more openly. Advocacy groups have played a big part in this shift, but the rise of social media and the influence of celebrities have also helped bring menopause into the spotlight. Public figures like Davina McCall, Halle Berry, and Oprah Winfrey have all shared their experiences, helping to normalize the conversation.

			Yet, despite how common and natural it is, menopause remains a topic many still avoid, and one many women don’t fully understand. When does it start? What’s normal? What should you expect?

			This book is here to help you answer those questions and to support you throughout your menopause journey.

			Brief History

			While we still have some way to go, it is important to see how far we have come in understanding menopause. To do this, we only have to look at its history and the silence that surrounded it for so long.

			In his 4th-century BCE book Historia Animalium, Aristotle noted that menstruation typically ends for women in their 40s–50s, after which they could no longer bear children. For centuries thereafter, people believed that monthly periods helped expel “poisons” from a woman’s body. When menstruation stopped, people assumed these would accumulate and cause disease. People referred to the end of menstruation as “the change of life,” and they associated it with hysteria, lethargy, sullenness, and loss of fertility.

			The term “menopause” was first used in 1821 by French physician Charles Pierre Louis De Gardanne. He described the biological and mental changes experienced by women aged 40 and older and helped build a medical understanding of this natural transition. However, just over 90 years later in 1912, Sigmund Freud, a neurologist and founder of psychoanalysis, described menopause as a “crisis period” during which a woman mourned the loss of her attractiveness and childbearing capacity. For much of the 20th century thereafter, people largely continued to view menopause as a type of mental or emotional breakdown and considered it something to manage quietly.

			Then, in 1966, Robert Wilson, an American gynecologist, published Feminine Forever. In his book, he claimed that “menopause is a hormone deficiency disease, curable and totally preventable.” He argued that with hormone therapy, women could maintain their youth and sexuality for life. His book played a major role in popularizing HRT, though many considered its claims controversial.

			But in 1978, The International Menopause Society’s was founded with the aim to promote research and improve care for women during and after the menopausal transition. Slowly, the conversation shifted.

			In 2019, Oprah Winfrey shared publicly her personal experience, revealing that her symptoms began in her late 40s. In 2021, Davina McCall hosted a documentary in the United Kingdom (UK) titled Davina McCall: Sex, Myths and the Menopause, where she expressed her frustration about the lack of information available when she began experiencing perimenopause. Since then, more celebrities have followed and been more open in discussing their experience with menopause. In May 2024, Halle Berry made headlines when she shouted, “I’m in menopause!” on the steps of the United States (U.S.) Capitol Building in Washington, D.C., where she advocated for better menopause-related research and education. Just recently, in March 2025, Oprah hosted a prime-time television special on menopause featuring medical experts and leading voices to raise awareness and break the stigma.

			What Makes Menopause So Confusing?

			Menopause looks and feels different for every woman. Some breeze through it with barely a symptom, while others experience a whirlwind of changes, which may include hot flashes, mood swings, sleep problems, and more. Although the variation is completely normal, it can be confusing, especially when no one talks about the multitude of symptoms that women can experience. And because menopause has long been under-discussed, many women feel unprepared. We might hear jokes about hot flashes or moodiness, but we rarely get the full picture; what’s really happening, how long it can last, or what support is available.

			A New Chapter, Not a Final One

			Menopause has never been more relevant than it is today. As life expectancy climbs, many women now spend up to a third of their lives postmenopausal, making it a significant and enduring life stage, not just a brief transition. Growing awareness and reduced stigma are fueling long-overdue conversations about the physical, emotional, and cognitive shifts that accompany hormonal changes.

			With more women remaining active in the workforce and demanding evidence-based care, menopause is emerging as a public health priority. Its relevance goes beyond hot flashes and night sweats, touching on long-term concerns like bone loss, cardiovascular risk, and cognitive health. These are areas where smart, early decisions can positively shape the latter part of your life.

			While it’s easy to view menopause as an ending, after all, it marks the end of fertility, it can also be a beginning. A time to rediscover what truly matters. A chance to reevaluate your priorities, protect your well-being, and use your voice more boldly than ever before.

			This book is for every woman approaching or going through menopause. It may also help your partner and loved ones better understand what you’re going through. The goal is simple: to offer clear, down-to-earth information about this transition, so you feel more supported now, and more prepared for what comes next.

			If you’re already in the midst of this change, I hope this book brings you both comfort and clarity. Most of all, I hope it reminds you that there is nothing “over” about this stage of life. This is simply another chapter, one that holds the potential for growth, strength, and renewal. Yes, symptoms of menopause are sometimes disruptive, even disorienting. But you are not alone. You’re not going crazy (even if it feels like it some days), and you will get through it.

			When I first began experiencing menopause, I believed I had a good understanding of it. But as the changes unfolded, I realized I no longer recognized myself physically, emotionally, or mentally. I had lost my sense of self and didn’t know why. That question, “What is happening to me?”, is what led me here.

			This book is part of my journey to understand what was happening, to reclaim myself, and to help others do the same. I hope that by learning together, we can better prepare, adapt, and move through this transition with clarity and compassion, so we don’t just survive postmenopause, but truly thrive in it.

		

	
		
			“The more you understand, the less you fear. Knowledge turns the unknown into something you can navigate.”

			— Adapted from Marie Curie
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			WHAT IS MENOPAUSE?
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			The term menopause is often used to refer to a natural phase of a woman’s life and occurs when a woman’s ovaries stop producing the hormones necessary for reproduction. Other terms have been used to describe menopause over the years, including “The Change”, “Power Surge”, or “The Big M”. These all reflect the mix of humor, frustration, and empowerment that many women associate with menopause. But what is menopause?

			Menopause is generally used to describe three different stages: perimenopause, menopause, and postmenopause. Perimenopause is the stage leading up to menopause. It can begin 8 to 10 years beforehand and is marked by fluctuating hormone levels and symptoms like hot flashes, sleep changes, and irregular periods. Menopause itself is a single point in time, defined as 12 consecutive months without a menstrual period (not even spotting). Postmenopause is everything after that point and lasts for the rest of a woman’s life.

			Every woman experiences these three stages differently. Some may spend over a decade in perimenopause, while others may move through it more quickly.

			Some women transition through menopause with barely a ripple, no major symptoms, no big disruption. Others feel like they’ve been thrown into a storm, with hot flashes, mood swings, and everything in between. While the timing and symptoms can vary widely, all women go through this natural biological process.

			Perimenopause

			Perimenopause is the beginning of the menopause journey and refers to the time during which your body makes the natural transition to menopause. Because of this, people sometimes refer to it as the menopause transition. It marks the start of the end of a woman’s reproductive years and the decline in estrogen production. It begins when women first experience symptoms of menopause.

			During perimenopause, your ovaries produce fewer hormones, causing your menstrual cycle to become erratic or irregular. It’s also when a woman’s fertility starts to decline, as her ovaries gradually stop working and release fewer eggs regularly. However, it’s still possible to get pregnant during perimenopause.

			Perimenopause typically begins in a woman’s 40s, though it can start as late as her early 50s. Currently, the average age perimenopause begins is approximately 42 years in the U.S. A 2025 U.S. study of over 1,000 women found that 60% expected their first menopause-related symptoms to begin between the ages of 41 and 50, while 25% expected them to start after age 50. However, symptoms of perimenopause can begin as early as the mid-30s.

			Perimenopause can occur 8-10 years before menopause, with the average being about 4 years, but it can be many years shorter or longer for individual women. It begins with the decline in the production of estrogen by the ovaries. Estrogen is a sex hormone that plays a crucial role in reproductive health, particularly in women. It helps regulate the menstrual cycle, supports pregnancy, and influences secondary sex characteristics like breast development and body shape.

			A woman can experience different symptoms at different times during perimenopause. Generally, the first sign of perimenopause is a variation in a woman’s menstrual cycle length and a subtle rise in Follicle-Stimulating hormone (FSH). Even if a woman continues to have regular menstrual cycles, the subtle FSH rise shows reduced fertility and is often an early sign of approaching menopause. With hormone levels often fluctuating dramatically during perimenopause, this can lead to a mix of both premenstrual syndrome (PMS) and menopausal symptoms.

			As estrogen levels may rise and fall unevenly, it upsets the balance of other hormones. Some women experience significant emotional changes, including heightened anxiety or depression, often linked to sleep loss from night sweats. Physical symptoms like nausea, muscle tension, and fatigue are also common. While for some women, their breasts may change size and shape or sometimes feel tender and achy. As women enter perimenopause, their ability to produce breast milk declines, and the glandular tissue in their breasts shrinks. This reduction makes the breasts less dense and with more fat, often leading to sagging. In addition, breast size may change, with many women noticing that their breasts are no longer as full or firm as they once were.

			While some women experience symptoms for only a few months, others may remain in the transition phase for many years before reaching menopause.

			Menopause

			While people often use the “menopause” as a catch-all term for the end of menstruation and fertility, clinicians define it more precisely as the point at which 12 consecutive months have passed without a menstrual period (including any spotting).

			Because menopause marks the end of your monthly periods, it’s important to report any vaginal bleeding that occurs afterward to your healthcare provider. Even light spotting could signal an underlying issue, so it should never be ignored.

			Once you reach menopause, your ovaries no longer release any eggs, and estrogen production has significantly declined. During a woman’s reproductive years, estradiol, the body’s primary type of estrogen, fluctuates between 30 and 400 pg/mL depending on the menstrual cycle phase. After menopause, estradiol levels typically fall below 30 pg/mL. The ovaries then stop releasing eggs, and estrone, a weaker estrogen made by fat, largely takes the place of estradiol.

			In the U.S., the average age of menopause is around 51 to 52 years. However, several factors can contribute to an earlier onset, including cigarette smoking, poor cardiovascular health during the reproductive years, and genetic predisposition. Interestingly, women who experience natural menopause at a later age tend to have a lower risk of cardiovascular disease and overall mortality.

			It’s important to note that menopause is a single point in time, not a phase. Once it occurs, you immediately enter postmenopause, the life stage that continues for the rest of your life.

			Postmenopause

			Postmenopause begins the moment menopause is reached and lasts for the remainder of a woman’s life. At this stage, menstrual periods have permanently stopped, and pregnancy is no longer possible. A healthcare provider should evaluate any vaginal bleeding after menopause, as it may indicate an underlying medical condition.

			Early postmenopause refers to the first five years following the final menstrual period, a time when symptoms may persist and health risks begin to shift. Late postmenopause begins after those initial five years and continues for the rest of life, often marked by more stable hormone levels but increased long-term health considerations. For most women, symptoms experienced during perimenopause tend to decrease, although some may continue to experience mild symptoms for several years after menopause. In addition, the drop in estrogen levels may contribute to other concerns, including the risk of osteoporosis and heart disease.

			In their guidance to pharmaceutical companies researching treatments, the U.S. Food and Drug Administration (FDA) describes postmenopause as 12 months of spontaneous amenorrhea (a medical term for when periods stop on their own, not because of surgery or treatment), 6 months of spontaneous amenorrhea with serum FSH levels > 40 mIU/ml or 6 weeks postsurgical bilateral oophorectomy (removal of both ovaries) with or without hysterectomy (surgical removal of uterus).

			Menopause before 45 years of age affects roughly 5%–10% of women and is associated with a higher risk of adverse health conditions.

			Figure 1: The Menopause Transition
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			Early and Premature Menopause

			If menstruation stops permanently before age 45 due to the ovaries no longer producing eggs or essential hormones like estrogen and progesterone, this is considered early menopause. It is irreversible, and pregnancy is no longer possible without medical assistance.

			Premature menopause refers to menopause that occurs before age 40. Approximately 5-6.2% of women experience early menopause (before age 45), while about 1-3.1% of women go through premature menopause.

			Genetics can also be a factor in premature menopause. For example, women with chromosomal abnormalities, such as Turner syndrome, may experience early menopause if their ovaries do not form or function normally. Additionally, women with a family history of early menopause may be more likely to experience it themselves.

			Early or premature menopause can also result from cancer treatments like chemotherapy or pelvic radiation, due to ovary damage. The age at which these treatments occur may also be a factor, as generally the younger a woman is, the lower her risk of experiencing early or premature menopause.

			Several health conditions may influence the timing of menopause. Autoimmune diseases such as thyroid disorders and rheumatoid arthritis (RA) can impair the ovaries’ ability to produce hormones, potentially triggering early or premature menopause. Women living with HIV may experience menopause at a younger age and report more severe symptoms than those without HIV. Additionally, conditions like chronic fatigue syndrome (CFS) or myalgic encephalomyelitis (ME) have been associated with an increased risk of early or premature menopause.

			Primary ovarian insufficiency (POI), previously referred to as primary ovarian failure, is a condition in which the ovaries do not produce sufficient levels of estrogen and progesterone. POI often leads to premature menopause, although fertility may not be completely lost. Women with POI can still experience occasional menstrual periods and, in some cases, conceive naturally. The condition may stem from genetic factors, autoimmune conditions, or have no identifiable cause.

			In addition, a small study involving women with epilepsy found an increased risk of developing premature ovarian insufficiency. Unfortunately, in many cases, the underlying cause of premature menopause remains unknown.

			Lifestyle and Health Factors

			Although not conclusive, some evidence suggests that certain factors may increase the likelihood of entering perimenopause at an earlier age. In a study of over 116,000 women conducted between 1989 and 2011, current and former smokers were found to have a higher risk of early menopause, with smokers up to 43% more likely to experience menopause prematurely. Research also indicates that nicotine’s impact on estrogen production may worsen certain menopausal symptoms, such as hot flashes and night sweats.

			Body mass index (BMI) may also influence the timing of menopause. A review of data from 79,000 women, tracked over 22 years, found that having a BMI below 18.5 at any age increased the risk of early menopause by 30% compared to women with a normal BMI (18.5–22.4). This risk rose to 59% for women who were underweight at age 35. Additionally, an analysis of 11 studies involving over 24,000 women found underweight women had over twice the risk of early menopause, while overweight and obese women were over 50% more likely to experience late menopause.

			Race may also play a role in menopausal timing. A review of 22,000 U.S. women found no significant difference in menopausal age between Black and White women, However, a separate study of over 3,000 women reported that Hispanic and African American women were most likely to experience premature or early menopause, while Japanese women had the lowest likelihood.

			What Can Induce Menopause?

			While menopause is a natural biological process, it can also be triggered by surgery or medical treatments. When menopause occurs due to external factors rather than age-related hormonal changes, it is referred to as induced menopause.

			If both ovaries are surgically removed, a procedure known as bilateral oophorectomy, menopause begins immediately. Because hormone levels drop abruptly, symptoms such as hot flashes are often more intense than in natural menopause. Even the removal of a single ovary may increase the risk of premature failure in the remaining ovary.

			In contrast, a hysterectomy that removes the uterus but leaves the ovaries intact typically does not cause immediate menopause. The ovaries can continue producing estrogen and progesterone and releasing eggs. Yet, studies imply menopause could arise 1-2 years prematurely.

			Menopause isn’t a single moment; it’s a journey that begins with perimenopause and continues through postmenopause. It’s a natural part of life and each woman’s experience is uniquely her own. Some may encounter one or many common symptoms of menopause and PMS, while others may notice different symptoms at different phases, regardless of how menopause begins, whether it be naturally, prematurely, or through medical treatment.

			So, remember, you are not alone. There are tools, resources and communities to help you thrive in this new phase of life. The more you understand your body and this transition, the more empowered you’ll feel to take care of yourself with confidence and compassion.
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			FROM BRAIN TO OVARY: THE HORMONAL CIRCUIT BEHIND MENOPAUSE
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			While estrogen and progesterone often take center stage in menopause discussions, the hormonal journey actually begins in the brain, with gonadotropin-releasing hormone (GnRH). This signal originates in the hypothalamus, a small but vital region that acts as the body’s master regulator. In response to changing conditions in the body, the hypothalamus releases GnRH, which prompts the pituitary gland to secrete two key hormones: FSH and luteinizing hormone (LH). These hormones travel through the bloodstream to the ovaries, directing them to produce estrogen and progesterone in a finely tuned cycle.

			As menopause approaches and ovarian hormone production declines, the communication between the brain and ovaries becomes less predictable. This disruption in the feedback loop leads to the hormonal fluctuations that define perimenopause, triggering symptoms such as hot flashes, sleep disturbances, and irregular periods.

			The Hypothalamus: The Brain’s Control Center

			The hypothalamus is a small, almond-sized region located deep within the brain, just below the thalamus and above the pituitary gland. Despite its small size, it plays a critical role in regulating the body’s internal balance, known as homeostasis. It regulates a range of vital functions, including:

			•Body temperature

			•Hunger and thirst

			•Sleep-wake cycles

			•Mood and emotional responses

			•Sex drive

			•Blood pressure and heart rate

			•Hormone release through the pituitary gland

			The hypothalamus receives signals from both the brain and body, then responds by:

			•Activating the autonomic nervous system (which controls involuntary functions like heart rate, digestion and breathing).

			•Releasing GnRH, which signals the pituitary gland to release FSH and LH, hormones that influence the ovaries, thyroid, and adrenal glands.

			When ovarian hormone production drops near menopause, the hypothalamus recognizes the estrogen and progesterone decrease. As a result, it prompts the pituitary gland to boost FSH and LH secretion to stimulate the ovaries, which are now less responsive.

			Over time, this feedback loop becomes imbalanced. The ovaries gradually lose their ability to respond to FSH and LH, leading to fluctuating, and often elevated, levels of these hormones. These shifts are at the root of many hallmark perimenopausal symptoms, including hot flashes, irregular cycles, mood changes, and sleep disruption.

			Gonadotropin-Releasing Hormone

			Gonadotropin-Releasing Hormone (GnRH) is a crucial hormone produced by the hypothalamus that regulates reproductive function. It acts as the initiator of the menstrual cycle by signaling the pituitary gland to release FSH and LH, both essential for ovarian activity.

			GnRH and Ovulation

			At the start of the menstrual cycle, the hypothalamus releases GnRH in pulses, prompting the pituitary gland to secrete FSH and LH. These hormones stimulate the growth of ovarian follicles. As estrogen levels rise mid-cycle, a surge in GnRH triggers a sharp increase in LH. This LH surge leads to ovulation, the release of a mature egg.

			Progesterone, released after ovulation, then modulates GnRH activity by slowing the frequency of GnRH pulses, which reduces LH secretion while increasing the pituitary’s sensitivity to GnRH. This balance helps regulate the latter half of the cycle and prepares the body for a potential pregnancy.

			GnRH and Menopause

			As menopause approaches, ovarian responsiveness declines and progesterone production drops. In response, the hypothalamus increases GnRH release, attempting to stimulate the pituitary to produce more FSH and LH. However, aging ovaries become less responsive to these signals, leading to persistently high levels of FSH and LH without effective follicular stimulation.

			After menopause, GnRH levels may remain slightly elevated compared to premenopausal levels. Despite continued signaling from the hypothalamus and pituitary, the ovaries no longer respond, resulting in a hormonal feedback loop that no longer functions as intended. This disruption contributes to the hallmark hormonal profile of menopause: low estrogen and progesterone alongside elevated FSH and LH.

			Follicle-Stimulating Hormone

			FSH is a gonadotropin produced by the pituitary gland that plays a vital role in reproductive health. In women, it stimulates the growth of ovarian follicles, each containing an immature egg, and promotes the production of estrogen. FSH is essential for regulating the menstrual cycle and supporting ovulation.

			FSH and the Menstrual Cycle

			During the follicular phase (Days 1–14) of the menstrual cycle, FSH levels rise to encourage the development of multiple ovarian follicles. As these follicles grow, they release estrogen, which help prepare the uterus for a potential pregnancy.

			Around mid-cycle, a surge in LH, supported by FSH, triggers ovulation, the release of a mature egg. In the luteal phase (Days 15–28), FSH levels decline as the body awaits possible fertilization. If pregnancy does not occur, hormone levels drop, leading to menstruation and the start of a new cycle.

			FSH and Menopause

			FSH is central to the process of reproductive aging. As ovarian function declines with age, estrogen levels drop. In response, the hypothalamus and pituitary increase FSH production to stimulate the ovaries. However, as the ovarian reserve is depleted, fewer follicles remain to respond. This results in persistently elevated FSH levels, one of the hormonal hallmarks of menopause.

			FSH levels typically rise during perimenopause and may fluctuate significantly before stabilizing after menopause. A sustained elevation in FSH (generally above 30 IU/L) along with 12 consecutive months without a menstrual period is commonly used to confirm the onset of menopause.

			While FSH tests can be helpful, they are not always definitive on their own, especially during perimenopause, when hormone levels can vary. Healthcare providers typically consider FSH levels alongside symptoms and menstrual history to assess fertility status or confirm menopause.

			Table 1: Normal FSH Levels in Women
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			Luteinizing Hormone

			LH is a gonadotropin produced by the anterior pituitary gland that works alongside FSH to regulate the menstrual cycle, ovulation, and reproductive hormone production. In women, LH is essential for triggering ovulation and supporting progesterone secretion, both of which are crucial for fertility and early pregnancy.

			LH and Puberty

			Before puberty, the body produces only small amounts of estrogen. As puberty begins, the hypothalamus increases its release of GnRH, which stimulates the pituitary gland to secrete LH and FSH. In response, the ovaries begin producing more estrogen, starting the development of secondary sexual characteristics, such as breast development and pubic hair growth, and the onset of the menstrual cycle.

			LH and Ovulation

			Midway through the menstrual cycle, typically around Day 14, a sharp surge in LH levels occurs. This LH surge triggers the final maturation of the ovarian follicle and induces ovulation, the release of a mature egg (secondary oocyte) from the ovary. This event marks the most fertile window in a woman’s cycle.

			Following ovulation, LH supports the formation of the corpus luteum, a temporary endocrine structure in the ovary. The corpus luteum secretes progesterone, which prepares the uterine lining for potential implantation and supports the early stages of pregnancy if fertilization occurs.

			LH and Menopause

			As women approach menopause, estrogen and progesterone levels decline. This reduction in hormone levels diminishes the feedback signals to the hypothalamus and pituitary gland. In response, the pituitary increases its production of LH (alongside FSH) to stimulate the aging ovaries.

			However, as ovarian follicles become depleted and the ovaries less responsive, LH levels remain persistently elevated, an endocrine hallmark of menopause. Despite the high levels of circulating LH, ovulation ceases, and progesterone production sharply declines, contributing to many of the physical and emotional symptoms associated with this life stage.

			Table 2: Normal LH Levels in Women
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			Hormonal Fluctuations

			Hormonal fluctuations are at the core of many menopausal symptoms, from hot flashes and mood swings to changes in metabolism. During the menopausal transition, estrogen and progesterone levels decline significantly, while FSH and LH levels rise in response to decreased ovarian function.

			In the early postmenopausal years, FSH levels may increase up to 15-fold and LH levels about 10-fold. However, both hormones gradually decline by 30–40% between the ages of 50 and 75. This decline is partly because of a reduced sensitivity of the pituitary gland to GnRH, resulting in a muted FSH and LH response in older postmenopausal women compared to younger ones.

			Besides the ovaries and pituitary, the adrenal glands play a supporting role during this period. They produce androstenedione, a hormone that can be converted into estrone, a weaker form of estrogen, offering a secondary estrogen source after ovarian function declines.

			These hormonal shifts affect more than just the reproductive system. The leading hypothesis is that the fluctuation and eventual drop in estrogen, alongside other hormonal changes, increase vulnerability to a wide range of symptoms. These include mood changes, sleep disturbances, and headaches, which can develop into more persistent conditions like depression, chronic insomnia, and migraines in some women. However, the exact mechanisms linking hormonal changes to brain and emotional health are still being explored.

			Ultimately, menopause is not just about falling estrogen levels; it marks a significant recalibration of the entire hypothalamic-pituitary-ovarian axis, the intricate hormonal feedback system that has orchestrated reproductive function for decades.
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			ESTROGEN AND PROGESTERONE: THE OVARIAN HORMONES
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			Estrogen and progesterone are key ovarian hormones that regulate the menstrual cycle, support fertility, and influence many aspects of a woman’s overall health. During the menopause transition, as ovarian function declines, the production of these hormones shifts significantly, leading to both physical and emotional changes.

			Estrogen and Progesterone: Conversion from Cholesterol

			Both estrogen and progesterone are steroid hormones derived from cholesterol through a complex process involving the ovaries, adrenal glands, and peripheral tissues. Cholesterol is first converted into pregnenolone, the precursor to all steroid hormones. From pregnenolone, the body produces progesterone, dehydroepiandrosterone (DHEA), and androstenedione, each of which can further convert into the three types of estrogen (estrone, estradiol, estriol) or androgens (testosterone).

			After menopause, when ovarian production slows, peripheral tissues such as fat, skin, and brain help maintain hormone levels. These tissues contain aromatase, an enzyme that converts testosterone into estradiol.

			Although progesterone levels drop significantly after menopause, the adrenal glands and peripheral nerves continue to produce small amounts.

			Because estrogen and progesterone share biochemical pathways, changes in one hormone often influence the levels and effects of the other.

			Figure 2: Overview of the Production of Sex Hormones
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			As a woman approaches menopause, hormone production becomes irregular and less predictable. This hormonal fluctuation can contribute to various symptoms and health concerns.

			When progesterone levels decline more sharply than estrogen, it can cause a relative estrogen dominance, creating a condition often referred to as estrogen dominance. This occurs when estrogen levels are too high relative to progesterone, leading to hormonal imbalance.

			Common symptoms of estrogen dominance include:

			•Heavy or irregular periods

			•Mood swings, anxiety, or depression

			•Weight gain (especially around the hips and thighs)

			•Breast tenderness or fibrocystic breasts

			•Fatigue and brain fog

			•Bloating and digestive issues

			•Higher risk of endometriosis or fibroids

			Women who have low progesterone levels and who get pregnant are at higher risk for miscarriage or preterm delivery, as adequate progesterone is necessary to support early pregnancy.

			Common signs of low progesterone include:

			•Irregular or missed periods

			•Abnormal uterine bleeding

			•Spotting or abdominal pain during pregnancy

			•Recurrent miscarriages

			Estrogen

			Estrogen is not a single hormone but a group of related hormones: estradiol (E2), estrone (E1), estriol (E3) and estetrol (E4). Each has a distinct role depending on the life stage:

			•Estradiol (E2): The most potent and dominant estrogen during the reproductive years.

			•Estrone (E1): The primary form of estrogen after menopause.

			•Estriol (E3): Produced in large amounts during pregnancy but is otherwise barely detectable.

			•Estetrol (E4): Lesser-known estrogen made only during pregnancy by the fetal liver. While once considered insignificant, it is now being explored for use in hormone therapies due to its potentially safer profile.

			Estrogens act as chemical messengers in the body, affecting the reproductive system, bone density, cardiovascular health, mood, and metabolism.

			Estradiol

			Before menopause, estradiol (E2) is the most potent and biologically active form of estrogen and is crucial in fertility and overall hormonal balance. During the reproductive years, the breasts, liver, adrenal glands, and other non-endocrine tissues produce smaller concentrations of estradiol.

			Depending on the phase of the menstrual levels can range between 70-500μg daily, with the highest levels seen immediately before ovulation. It has the strongest effect on estrogen-specific receptors throughout the body and plays a central role during a woman’s reproductive years.

			Produced primarily by the ovarian follicles and the corpus luteum, estradiol plays a central role in the menstrual cycle. During the menstrual cycle, rising estradiol levels stimulate egg maturation and triggering ovulation (release of the egg), while also thickening the uterine lining to prepare for the potential implantation of a fertilized egg. Estradiol also supports:

			•Bone growth and density

			•Cardiovascular function

			•Skin elasticity and moisture

			•Mood and cognitive function

			While estrone can produce small amounts of estradiol, estradiol levels decline significantly as ovarian function declines, especially during and after menopause. During the menopause transition, estradiol levels can decrease by 85-90%, which contributes to symptoms like hot flashes, night sweats, mood swings, and bone loss.

			Estrone

			Estrone (E1) is the primary form of estrogen found in postmenopausal women and the second most common estrogen during a woman’s childbearing years, with estradiol being the most common. Estrone is the least potent of the three estrogen types and supports female sexual development and function and can be converted into estradiol and estriol when needed.

			After menopause, when the ovaries stop producing significant amounts of estradiol, estrone production continues, and estrone becomes the primary source of estrogen. But estrone is less biologically active than the other estrogen forms. As a result, the body’s overall estrogen activity declines after menopause.

			Unlike estradiol, which the ovaries mainly produce, peripheral tissues, such as fat (adipose) tissue and adrenal glands, produce estrone from androstenedione. The ovaries still produce a small amount, but this decreases significantly with age.

			However, studies have linked elevated estrone levels to an increased risk of breast and endometrial cancer, particularly in women with higher body fat. The exact effect of estrone imbalance is still being researched.

			Estriol

			The placenta primarily produces estriol (E3), the weakest of the estrogens, during pregnancy. It plays a role in fetal development, uterine growth, and preparation of the breasts for lactation.

			Estriol plays a minimal role in non-pregnant women and is present only in very small amounts. During menopause, estriol levels may decline slightly, but they are already low and clinically less significant than changes in estradiol or estrone.

			Estetrol

			Estetrol (E4) was discovered in 1965 and is a naturally occurring estrogen produced exclusively by the fetal liver during pregnancy. It enters maternal circulation via the placenta, with maternal plasma levels rising throughout pregnancy and reaching levels of ≥1 ng/mL near term. In contrast, fetal plasma levels are approximately 10-20 times higher than maternal levels at birth. After delivery, estetrol levels drop rapidly and become undetectable in both mother and fetus.

			Unlike other estrogens, estetrol is newly produced in the fetal liver through a unique pathway that does not involve estradiol (E2) or estriol (E3) as precursors. It has a distinct pharmacological profile, including a dose-dependent suppression of LH and FSH in postmenopausal women, suggesting central activity on the hypothalamic-pituitary axis.

			Interest in estetrol is growing for its use in both contraception and HRT. It is currently available in the U.S. in combination with drospirenone as a combined oral contraceptive under the brand name Nextstellis. Its application in HRT is in late-stage clinical development. Early studies indicate that estetrol may carry a lower risk of thromboembolic events and may have a more favorable effect on lipid metabolism compared to conventional estrogens.

			Table 3: Types of Estrogen
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			Progesterone

			Progesterone is a steroid hormone belonging to a class of hormones called progestogens. It plays a key role in the menstrual cycle, pregnancy, breastfeeding, and overall reproductive health. As a woman approaches menopause, progesterone production declines, contributing to hormonal imbalances and many perimenopausal symptoms. This decrease in progesterone leads to irregular periods and hormonal imbalances that contribute to many of the symptoms commonly associated with perimenopause. While primarily produced by the ovaries, progesterone is also synthesized in smaller amounts by the adrenal glands and, during pregnancy, by the placenta.

			After puberty, it stimulates the growth of breast tissue and may cause breast tenderness during a woman’s period.

			After ovulation (egg release), a structure called the corpus luteum forms from the ruptured follicle in the ovary. This temporary endocrine gland secretes progesterone during the phase between ovulation and the first day of the menstrual cycle (the second half of the menstrual cycle), known as the luteal phase.

			During the menstrual cycle, the corpus luteum secretes progesterone to prepare the uterus for a pregnancy by thickening the uterine lining (endometrium) after ovulation, to create a nurturing environment for a fertilized egg. It also prevents uterine muscle contractions that would cause the body to disrupt the implantation of an egg.

			The corpus luteum supports embryo implantation by stimulating the growth of blood vessels in the endometrium, which feed the developing embryo. Once the placenta is fully formed, it takes over progesterone production to maintain the pregnancy, prevent further ovulation, and support fetal development. Progesterone also helps prepare the breasts for lactation.

			If pregnancy doesn’t occur, progesterone levels drop, the corpus luteum breaks down, lowering the progesterone levels in the body, and the body removes the uterine lining as part of menstruation.

			Women who have low levels of progesterone may have irregular menstrual cycles or may struggle to conceive. Without enough progesterone, the uterus may not properly prepare for or support a fertilized egg.

			Synthetic steroid hormones with progesterone-like activity are known as progestins. These compounds are often combined with estrogen to formulate contraceptives, including birth control pills and transdermal patches. Progestins are also used in hormone therapy to manage menopausal symptoms and to counterbalance the effects of estrogen.

			The Role of Progesterone in Menopause and Beyond

			Like estrogen, progesterone levels decline during menopause, though small amounts continue to be produced by the adrenal glands and peripheral nervous system. Even at low levels, a drop in progesterone can contribute to symptoms such as weight gain, memory lapses, and fatigue. Progesterone also acts as a neurosteroid, influencing mood regulation, sleep quality, and cognitive clarity, functions often disrupted during menopause.

			Key functions of progesterone include:

			•Balancing Estrogen: Progesterone helps counteract estrogen dominance, which may otherwise lead to mood swings, anxiety, bloating, and hot flashes.

			•Supporting Bone Health: It plays a part in maintaining bone density, helping to reduce the risk of osteoporosis.

			•Improving Sleep and Mood: Known for its calming effects, progesterone acts as a natural antidepressant and can ease insomnia and anxiety.

			•Protecting Uterine Health: For women on estrogen therapy, progesterone is often added to reduce the risk of endometrial hyperplasia, a condition that can lead to uterine cancer.

			Although progesterone often receives less attention than estrogen, its role in balancing hormones, supporting pregnancy, regulating the menstrual cycle, and promoting emotional well-being is critical, especially during the menopause transition. Understanding its function helps women make informed decisions about their hormonal health.
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