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            This book is dedicated to my children, and to my wife.

            My children were the reason I kept climbing, the purpose behind every exhausting step. When life felt like an uphill battle, they were the summit I refused to give up on. And my wife, she was right there beside me when my legs felt like buckling. She held my hand in the darkness when my mind and body were failing me. She was my scaffolding, my strength when I had none. She stood beside me when I couldn’t see a way forward and believed in me when I no longer believed in myself. She made me fight when the fight felt lost.

            On the road to recovery, she listened, patiently, lovingly, as I talked endlessly about the latest research I had learnt about testosterone, the next blood result, the faint glimmers of hope. She supported a complete career pivot, because she saw at first hand what testosterone therapy had done for me. And more than that, she saw what it could do for others.

            I had pretty severe symptoms of low testosterone, more extreme than most. If you’re reading this thinking, ‘Blimey, that sounds worse than me,’ you’re probably right. Most men with low testosterone don’t get as bad as I did. My levels were very low, and the impact was profound. But if I can turn things around from that place, it means there’s hope, real hope, for you too.
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            Foreword

            by Dave Lee

         

         It is an honour and a privilege to be able to contribute the foreword to Testosterone Decoded. As of the time of writing and this book being published, I have been working in the industry for seven years, and have been a TRT patient for the best part of a decade. These days, there is no shortage of TRT information available, which is a stark contrast to the limited information available for patients when I started my treatment. However, this increase in content has led to the topic being more confusing and bamboozling than ever, often raising more questions than answers, and leading patients to becoming overwhelmed, anxious and ultimately, misguided in their treatment.

         TRT done right is life changing. In fact, it’s why I dedicated my career to the field.

         TRT done wrong can be worse than having low testosterone.

         I’ve worked alongside and mentored countless practitioners in recent years, and what separates the best from the herd is an intrinsic understanding of not just TRT, but testosterone itself. TRT is not just another pharmaceutical medication. When a man optimises his androgens through bioidentical hormone replacement therapy, there is an acute and prolonged metamorphosis for his physiology, psychology and everything in between. When I speak to my clients years down the line, they often reflect on starting TRT as a major catalyst event in their viiilife to improve not just their day-to-day wellbeing and overall health, but the trajectory of where they end up in life, and the man they become.

         Max has done an excellent job with Testosterone Decoded, creating a resource that is not just for practitioners to learn about and consolidate their complete understanding of testosterone’s role in male health as well as interventionally, but also for patients to see the bigger picture of what TRT is doing in their own bodies.

         All surgeons use the same knives, but deliver different results based on their skillset and expertise. Many patients are injecting the same testosterone products, but have different outcomes and experiences based on the guidance and skill of their practitioner. I get excited when I read books like Testosterone Decoded, as I know that the existence of this book, and it falling into the hands of doctors, nurse practitioners, clinic owners and medical students all over the world will lead to thousands of men receiving better quality, life-changing hormone replacement therapy.

         When you read this book, if you hadn’t already realised it, you will have a ‘lightbulb moment’ where it becomes abundantly clear that we are facing a crisis of endocrine disruption, and that the male testosterone decline is complicit in many of the struggles facing men of all ages, in both their mental and physical health challenges. We currently face a chronic disease epidemic, and while the increase in these health conditions is multifactorial, the lack of robust, protective primary sex hormones is a major contributing factor.

         Without sounding too esoteric, testosterone is truly a man’s ‘life force’. This can be seen not only in the mechanistic effects in the brain, energy metabolism and immune system, but also in the real-world outcomes from men optimising their testosterone levels. Every day men are walking into their doctor’s office with low androgen levels and textbook symptoms, and are getting sent away in 10 minutes without any comprehensive blood testing or ixsymptomatic discussion, with a script for an antidepressant and an erectile dysfunction medication. This is the reality, and this is unacceptable.

         Knowledge is power. Starting TRT is a big decision for patients, and treating patients with TRT is a big responsibility for practitioners. Many patients are apprehensive about starting treatment due to fear of the unknown, while other patients will jump the gun. Informed consent is a must. Sadly, you won’t find this information in the package insert for testosterone injections. However, you will find this information inside this book.

         In the coming years, this book will fall on a spectrum between saving people’s lives and changing the future of medicine. I’m excited to see where on that spectrum it lands.

         
             

         

         Dave Lee, HRT specialist health coach x
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            My story:

Why this book exists

         

         After surgery for testicular cancer and a difficult recovery from viral meningitis, I was left with undiagnosed low testosterone for several years. During that time, life became incredibly difficult. I battled anxiety, crushing fatigue, relentless brain fog and a persistent sense of defeat. I went from being active and driven to feeling like a shadow of myself, and I had no idea why.

         I saw multiple healthcare professionals, including several general practitioners, a psychiatrist and my oncologist. It wasn’t until I finally discovered that low testosterone was behind these symptoms that everything changed.

         The transformation that came from testosterone replacement therapy (TRT) was nothing short of life-saving. My energy returned, my mind cleared, and I started to feel like myself again. What shocked me most was this: I was and am a doctor, a qualified GP for several years by then, and yet I had almost no real understanding of how critical testosterone was to a man's health. I felt frustrated and deeply determined to do better.

         Since starting TRT, I’ve made it my mission to truly understand this misunderstood hormone, not just for myself, but for the countless men still suffering in silence.

         This journey has not only restored my health, but also reshaped my career and awakened a powerful passion for men's hormonal health. xii
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            Introduction

            The decline of testosterone: A silent epidemic

         

         Testosterone plays a vital role in shaping how a man thinks, feels, performs and functions, not just in adulthood, but right from puberty and even before. We often reduce testosterone to libido and muscle mass, but its influence reaches far deeper as we’ll explore in this book.

         Disturbingly, many boys and men today are growing up with chronically low or suboptimal testosterone levels, often without ever realising it. This is one of the most overlooked health crises of our generation.

         Over the past few decades, average testosterone levels have been declining at an alarming rate, even when adjusted for age (see Figure 1). We’re now seeing younger and younger men struggle with symptoms of deficiency. They show signs of disrupted development, both physically and mentally, with consequences that can echo across a man’s entire lifespan. Even if they develop normally, they will experience a lower peak in testosterone levels. As a result, more men will run into symptoms of a deficiency as they age and their hormones naturally, gradually decline.

         Low testosterone during adolescence or early adulthood doesn’t just change how a man looks; it can shape how he experiences life. It can influence his confidence, his relationships, his ambition, his ability to form identity and purpose. It affects how he handles pressure, how he expresses himself, and how xivhe recovers from setbacks. Testosterone is critical for maturation, and when it’s lacking during key phases of growth, that developmental arc can be permanently altered.

         
            
[image: ]Figure 1: Decline in average testosterone levels in men (1980 to 2020)

            

         

         If he encounters deficiency symptoms in adulthood, similarly, it can completely derail his life plans and sense of wellbeing. Men can go from confident, energetic and thriving, to a shadow of their former self.

         And the impact doesn’t stop with the individual. Low testosterone also affects fertility, not just sperm count and quality, but the capacity to conceive and carry forward healthy genetic material. And emerging research shows that a man’s hormonal health at the time of conception can directly impact the epigenetics of his future children. In other words, low xvtestosterone today may set the stage for even greater hormonal and metabolic dysfunction in the next generation.

         We are witnessing this already. Sperm counts are plummeting worldwide. Testosterone levels are falling. Rates of anxiety, depression, obesity and metabolic syndrome in young men are climbing. Fertility clinics are seeing more male-factor cases than ever before, and often, these men are in their 20s or 30s. And as we’ll see, these modern epidemics could well be tied into declining hormonal levels bi-directionally.

         This isn’t just a men’s health issue; it’s a societal one. It's about the future of fatherhood, family and the wellbeing of generations to come.

         And sadly, this is an area that remains poorly understood, not just in wider society, but critically within the medical community itself. I was never taught about testosterone in any meaningful detail at medical school or during GP training, and that’s not unusual. Male hormonal health simply isn’t prioritised or explored in any great depth. This results in testosterone deficiency frequently being missed, misdiagnosed or dismissed altogether.

         The information in this book is a structured overview and distillation of everything I’ve learned over the past four years, through research, clinical practice, patient experience, and my own personal journey. Much of it I had to seek out for myself. And the truth is, many men do. When it comes to hormonal health, you often have to be your own advocate. And that goes for women, too.

         That’s why this book goes beyond symptom lists and blood test results. This isn’t just a resource for men considering testosterone replacement therapy (TRT); it’s a roadmap for understanding testosterone’s central role in male development, health and identity. It’s about understanding when something’s wrong, and how to address it at the root.

         We'll explore what testosterone does, what causes it to xvidecline, how to identify deficiency, and how to rebuild not just hormone levels, but long-term health. In some cases, TRT can be a powerful tool. But the bigger picture includes lifestyle and restoring balance across all systems. This is the difference between simply correcting a number and pursuing true hormone and health optimisation.

         Ultimately, this is a conversation about how to reclaim vitality, capability and purpose, and how to help more men become the healthiest, most resilient versions of themselves.

         Whether you're struggling personally, helping others, or simply trying to understand what's happening to modern male hormones, this resource is designed to offer clarity, context and direction.

         Let’s get into it.

      

   


   
      
         
1
            Chapter 1

            Understanding testosterone: What it is, how it’s made and why it matters

            More than just a ‘sex hormone’

         

         Before we can understand what happens when testosterone is low, or what to do about it, we need to understand what testosterone actually is. This chapter lays the groundwork: how testosterone is made, how it circulates, what controls its production, and how it interacts with other systems in the body. Without this foundation, nothing else makes much sense.

         What is a hormone?

         Hormones are chemical messengers produced by glands in the body. They travel through the bloodstream to organs and tissues, helping to regulate a wide range of bodily processes. Think of them as the body’s internal communication system; they help different parts of the body ‘talk’ to each other and stay in sync.

         Hormones like testosterone work by binding to specific receptors, either on the surface or inside your cells. Once attached, they trigger changes in how that cell functions, often by influencing gene expression. In other words, hormones don’t just send signals; they can actually change how a cell behaves, sometimes permanently. This is one reason hormonal health has such broad and lasting effects.2

         More than just a ‘sex hormone’ 

         Testosterone is commonly called a ‘sex hormone’ because of its well-known role in puberty, sexual development, libido and reproduction. However, that label oversimplifies things. Testosterone’s influence extends far beyond this.

         Another label that causes confusion is ‘steroid hormone’. For many, this triggers images of performance-enhancing drugs or bodybuilders abusing anabolic steroids, but in scientific terms, a steroid hormone is simply any hormone made from cholesterol, and that includes many of the body’s most essential messengers.

         Testosterone is part of this natural steroid hormone family, along with:

         
	
Cortisol – the body’s primary stress hormone, involved in energy regulation and inflammation.

            	
Oestrogen – often thought of as a ‘female hormone’, but it plays vital roles in men too, especially in the brain, bones and cardiovascular system.

            	
Progesterone – less prominent in men, but still important for brain health, mood regulation and as a precursor to other hormones.

         

These hormones, including testosterone, are essential to life, balance and long-term health, for both men and women.

         What are androgens? 

         Testosterone is a type of hormone known as an androgen: a class of hormones that drive male characteristics and development. While they’re often called ‘male hormones’, both sexes produce androgens, just in different quantities. Men primarily produce them in the testicles, while women produce smaller amounts in the ovaries and adrenal glands.

         Androgens influence traits such as facial and body hair, 3muscle growth, libido and sperm production in men. In women, they support mood, bone density, libido and general hormonal balance. Other examples of significant androgens include dihydrotestosterone (DHT) and dehydroepiandrosterone sulphate (DHEAS).

         These androgens work together in a finely balanced system. Not just the amount, but your body’s sensitivity to them determine how you feel and function. That’s why understanding testosterone, in context, is so important.

         Where is testosterone made?

         Around 95% of testosterone in men is produced in the testicles, specifically by specialised cells known as Leydig cells. These cells respond to signals from the brain (via luteinising hormone) to produce testosterone.

         The remaining roughly 5% in men comes from the adrenal glands (small, triangular glands that sit on top of each kidney). The adrenal glands don’t produce testosterone directly, but they release androgen precursors like DHEAS and androstenedione, which can be converted into testosterone in peripheral tissues such as fat and muscle. While this route contributes to overall androgen balance, its role in total testosterone levels is relatively minor in healthy men.

         
            [image: ] Key point:

            A man’s testosterone production depends primarily on healthy testicular function.

         

         More than just testosterone: The role of Sertoli cells

         The testicles don’t just make testosterone; they also contain Sertoli cells, which play a crucial role in sperm production 4(spermatogenesis). Sertoli cells support and nourish developing sperm cells and are essential for healthy male fertility.

         Importantly, both testosterone and oestrogen are needed inside the testicles for sperm to mature properly. Testosterone acts directly on Sertoli cells to stimulate sperm production, while local conversion of testosterone into oestrogen also plays a key regulatory role in maintaining the right environment for fertility.

         
            [image: ] Fertility insight:

            You need testosterone inside the testicle, not just in the bloodstream, to make healthy sperm.

         

         When testosterone is made 

         Men's testosterone production follows a diurnal rhythm, which means it varies over the course of a day in alignment with the body's internal clock. Levels typically peak in the early-morning hours, and gradually decline, reaching their lowest point in the evening. This rhythm is influenced by factors such as sleep quality, age and overall health, making it a dynamic process designed to maintain energy, mood and reproductive functions in men.

         How testosterone is made 

         To produce testosterone, your body relies on a finely tuned system called the HPTA, short for the hypothalamic–pituitary–testicular axis. This system acts as the command centre for testosterone production and male reproductive health.

         The hypothalamus and anterior pituitary gland are two small but powerful control centres located deep inside your brain. Think of them as the masters of your hormone system. The hypothalamus sits just above the brainstem; it’s about the size of an almond and acts like a coordinator, constantly monitoring your body’s internal environment. When it detects something 5needs adjusting, like temperature, or hormone balance, it sends signals to the pituitary gland to respond.

         The pituitary gland is located just beneath the hypothalamus, tucked behind your eyes, and it’s often called the ‘master gland’ because it controls many of the body’s other glands. The anterior pituitary, which is the front part of it, releases important hormones, including LH (luteinising hormone) and FSH (follicle-stimulating hormone), which then travel through the blood to the testes, telling them to produce testosterone and sperm.

         
            [image: ] Key point:

            Even though testosterone is made in the testicles, the whole process is actually managed by the brain.

         

         LH and the role of steroidogenesis

         When luteinising hormone (LH) reaches the testicles, it binds to receptors on Leydig cells, triggering the production of testosterone through a process called steroidogenesis, a step-by-step biochemical conversion of cholesterol into testosterone. To do this, Leydig cells can use:

         
            Cholesterol from the bloodstream (via low-density lipoprotein (LDL) particles)

            Cholesterol stored inside the cell

            Or even cholesterol they manufacture themselves.

         

         In this process, cholesterol is gradually converted into testosterone via several intermediate hormones, including pregnenolone, progesterone, 17-hydroxyprogesterone and androstenedione. While these intermediates aren’t the final product, they are crucial steps and can also be directed into other hormone pathways depending on the body's needs.6

         The HPTA: The brain–testicle connection (Figure 2) 

         The hypothalamus releases gonadotropin-releasing hormone (GnRH).

         The pituitary gland responds by releasing:

         
            LH → Stimulates Leydig cells to make testosterone.

            Follicle-stimulating hormone (FSH) → Supports sperm production.

         

         The testicles produce testosterone.

         Testosterone levels feed back to the brain to maintain hormonal balance.

         
            
[image: ]Figure 2: The HPTA 7

            

         

         
            [image: ] Key point:

            The HPTA does not operate in isolation. Any breakdown in this axis can impair natural testosterone production. It is deeply influenced by signals from the rest of the body, including other hormones, energy availability, stress levels, inflammation and overall health. We’ll explore these interactions in more detail later – see page 85

         

         TRT and the HPTA: What happens?

         If a man goes on testosterone replacement therapy (TRT), the body receives testosterone from an external source (exogenous testosterone). This tricks the brain into thinking testosterone production from the testicles must be adequate, so it stops signalling the testicles to produce more. Therefore, this entire process, from LH stimulation to testosterone production, effectively switches off. As a result, steroidogenesis in the Leydig cells largely shuts down (see Figure 3).

         This is why men on TRT often experience testicular shrinkage and reduced sperm production, unless additional medications are used. Essentially, the testicles are largely dormant when on testosterone by itself. (We’ll explore TRT and fertility later in this book – see page 81.)

         Since I’ve been on TRT myself, every time I check my blood results, my LH and FSH levels are consistently suppressed. This suppression of LH and FSH is completely expected in men on TRT. Contrary to what some practitioners will tell patients, this does not mean your dose of TRT is too high!

         How testosterone circulates in the body

         When testosterone is produced or introduced via TRT, it doesn’t just float freely through the bloodstream. Instead, the vast 8 majority binds to proteins: primarily sex hormone binding globulin (SHBG) and albumin. Only a small percentage of testosterone remains unbound, or ‘free’, and this is the form we think is biologically active and able to enter cells and exert its effects.

         
            
[image: ]Figure 3: The HPTA on TRT (due to exogenous testosterone in the blood)

            

         

         
	
Free testosterone: The active form that crosses cell membranes and activates the cells’ hormone receptors. It's responsible for the vast majority of testosterone’s benefits.

            	
Bound testosterone: Most testosterone is bound to SHBG (tightly) or albumin (loosely).9


         

Albumin-bound testosterone is still considered ‘bioavailable’ because it can dissociate and become active. We think that SHBG-bound testosterone is generally not available for tissue use, but it is probably rather complex in reality! This is one of the reasons symptoms are still so significant for diagnostic work ups as we will see in Chapter 5.

         Percentages may vary depending on the level of SHBG that a man has, but this (see Figure 4) is an average breakdown of how testosterone circulates in the blood serum:

         
	Free testosterone: 2%

            	Bound to SHBG: 60%

            	Bound to albumin: 38%

         


            
[image: ]Figure 4: Average healthy proportions of free and bound testosterone in the bloodstream

            

         

         Total testosterone (TT) on blood tests refers to the overall amount of testosterone present in the blood. This includes all forms: the small fraction that is free (unbound), plus the much larger amounts that are bound to proteins. Most clinical guidelines still rely on total testosterone for initial screening 10 because these assays are widely available, relatively inexpensive and standardised across most labs. However, relying on total testosterone alone can be misleading.

         Why SHBG matters 

         SHBG is a protein produced mainly by the liver, and it plays a key role in regulating how much free testosterone is available. If SHBG is too high, free testosterone may be low, even if total testosterone looks normal on bloodwork. Conversely, very low SHBG can result in high free testosterone but may also lead to more rapid clearance of hormones from circulation. Abnormal SHBG levels can also be a pointer to underlying health issues as it is influenced by metabolic health, inflammation and other hormones.

         Causes of high and low SHBG 

         Causes of high SHBG include:

         
	Ageing

            	Genetics

            	Hyperthyroidism (overactive thyroid)

            	Liver disease

            	Certain medications (e.g. anticonvulsants)

            	Low insulin levels or prolonged caloric restriction/dieting

            	Low-carbohydrate diets, like keto or carnivore.

         

Causes of low SHBG include:

         
	Obesity or metabolic syndrome

            	Insulin resistance or type 2 diabetes

            	Hypothyroidism (underactive thyroid)

            	Excess androgens or ‘high-dose’ TRT/anabolic steroids

            	Chronic inflammation

            	Liver dysfunction.11


         


            [image: ] Key point:

            Total testosterone doesn't tell the full story. Assessing free testosterone alongside SHBG and total testosterone gives a much clearer picture of hormonal function than total testosterone alone. Many men feel symptomatic with a ‘normal’ total testosterone because SHBG is binding up too much of their testosterone, so it's critical to look deeper.

         

         
            A real story: When total testosterone looks good but symptoms don’t lie

            I saw a man in my clinic who had already seen both his GP and an endocrinologist due to persistent symptoms strongly suggestive of low testosterone. Despite his classic signs, both doctors had reassured him that his hormone levels were fine. His total testosterone was actually at the upper end of the normal reference range. However, something vital had been missed: his SHBG was significantly elevated. So, although his total testosterone looked ‘good’ on paper, his free testosterone was actually low.

            This prompted a deeper investigation into why his SHBG was so high and whether it was reversible. Once we restored his free testosterone to a healthy range, his symptoms dramatically improved.

            This case is a powerful reminder of why it’s essential to go beyond just looking at total testosterone. SHBG and free testosterone levels are often the missing pieces in men who still feel unwell despite being told their blood tests are ‘normal’. And this isn’t a rare occurrence, I see it frequently in my own practice. Many men who do get tested only ever have their total testosterone measured, and that alone simply doesn’t tell the full story.12

         

         Testosterone: A hormone and a precursor 

         While testosterone has important effects on its own, it also acts as a precursor to two other vital hormones: oestradiol and dihydrotestosterone (DHT). This means testosterone is converted into these hormones through specific enzymes in the body, and they each play distinct roles in male health. Oestradiol is the main biologically active form of oestrogen, and yes, men, like women, need oestrogen.

         How testosterone is converted 

         This is the conversion process:

         
            Aromatase enzyme → Converts testosterone into oestradiol

            5-alpha reductase enzyme → Converts testosterone into DHT (dihydrotestosterone)

         

         Why this matters 

         Both oestradiol and DHT are essential hormones in their own right:

         
	
Oestradiol (a form of oestrogen) is crucial for bone density and skeletal health. It supports brain function and mood stability and plays a role in libido. It is also important for cardiovascular health.

            	
DHT (a more ‘potent’ form of testosterone) drives male sexual differentiation during foetal development. It affects prostate growth and function, influences hair follicles and skin, plays a role in libido and erectile function and supports brain function and mood stability.13


         


            [image: ] Key points: 

            
	Testosterone’s impact extends far beyond its direct effects. Its ability to convert into oestradiol and dihydrotestosterone (DHT) is essential for supporting a wide range of physiological processes. Maintaining healthy testosterone levels isn’t just about the hormone itself; it’s about sustaining the entire hormonal ecosystem that testosterone influences.

               	When we talk about the importance of testosterone, we’re also referring to the crucial roles of oestradiol and DHT. These hormones won’t exist in sufficient amounts without adequate testosterone as their precursor, and each plays a vital role in male health. Supporting healthy testosterone levels means supporting the broader hormonal cascade into which testosterone feeds.

               	We’ll go into more detail later in this book about why blocking these downstream hormones can cause problems. However, in clinical practice, the importance of oestradiol and DHT is highlighted by what happens when testosterone is low (leading to insufficient conversion into these hormones) or when their formation is deliberately blocked. I frequently see cases where patients have taken medications to block the enzymes that convert testosterone: 5-alpha reductase inhibitors (which block DHT), or aromatase inhibitors (which block oestradiol). In many of these cases, testosterone levels may appear normal or even elevated on paper, but the patient feels unwell, because the very hormones responsible for much of testosterone’s downstream benefits are being suppressed.14


               	In fact, when we look at long-term research into the benefits of healthy testosterone levels, such as improved cardiovascular health, body composition, mood and bone strength, those benefits are observed in studies where testosterone is not being blocked from converting into DHT or oestradiol.

            



         Hormones need receptors to work 

         Hormones like testosterone, oestradiol and DHT don’t act on their own; they must bind to specific receptors to carry out their effects. These receptors act like locks, and the hormones are the keys. Without a receptor to attach to, the hormone can’t do its job.

         The key-and-lock mechanism 

         The key-and-lock mechanism works like this:

         
            Testosterone → binds to androgen receptors (AR)

            DHT → binds to the same androgen receptors, but more potently

            Oestradiol → binds to oestrogen receptors (ER) found throughout the male body

         

         Once attached, the hormone-receptor complex triggers cellular responses, influencing gene expression, tissue function and overall health.

         Receptor sensitivity and resistance 

         However, hormone binding isn’t always straightforward. How well a receptor responds to the hormone can vary greatly owing to a number of influences: 15 

         
            Receptor sensitivity: Some receptors respond strongly to small amounts of hormone; others need more to activate.

            Receptor resistance: Factors like inflammation, obesity, insulin resistance or toxic exposure can reduce receptor responsiveness.

            Genetic differences: Some people are born with receptors that are naturally more, or less, responsive to hormone signals.

         

         This explains why two individuals with the same testosterone levels may have very different outcomes. It’s not just about the hormone, but also about how well the body can receive it. This is crucial when assessing men for hormonal issues, we are all different. More on this later (see page 21).

         
            [image: ] Key point:

            Hormones only work if they can bind to their receptors effectively. Healthy hormone levels are just one part of the equation; the body must also be equipped to respond to those hormones, through well-functioning and responsive receptors.

         

         What testosterone does in the male body

         Testosterone is often discussed in the context of sex drive and muscle mass, but its role extends far beyond that. It’s a multifunctional hormone with widespread influence across nearly every system in the body. From the brain to the bones, it contributes to overall health, vitality and performance.

         Here’s a look at what testosterone is needed for:

         Brain and mood

         
	Supports cognitive function, including memory, focus, and processing speed16


            	Influences mood regulation and emotional resilience

            	Plays a role in motivation, drive and confidence

         

Cardiovascular and metabolic health 

         
	Helps maintain healthy red blood cell production

            	Supports cardiovascular function by improving blood vessel elasticity

            	Supports fat metabolism and helps prevent visceral fat accumulation

            	Impacts insulin sensitivity and metabolic efficiency

         

Bones and structural health 

         
	Promotes bone mineral density and helps prevent osteoporosis

            	Essential for skeletal strength, especially with ageing

            	Works in synergy with oestradiol (converted from testosterone) to protect bone mass

         

Muscles and physical strength 

         
	Increases muscle protein synthesis, leading to muscle growth and maintenance

            	Supports muscle strength, endurance and recovery

            	Plays a role in lean body composition and reducing body fat

         

Reproductive and sexual health 

         
	Drives libido (sexual desire)

            	Supports erectile function (though not the only hormone involved)

            	Essential for sperm production, via FSH and LH signalling through the HPTA (see page 6)

            	Influences development of secondary sexual characteristics (deep voice, facial/body hair, etc.)

         

Immune system and inflammation 

         
	Regulates immune responses and reduces chronic inflammation

            	Helps to prevent exacerbation of inflammatory conditions like cardiovascular disease and metabolic syndrome17


         


            [image: ] Key point:

            Testosterone is a core hormone in male physiology. It’s not just about ‘feeling like a man’; it’s about maintaining optimal function across the body and mind. Whether through its direct effects or via conversion to oestradiol and DHT, testosterone plays a central role in male health.

         

         Chapter summary: Understanding testosterone

         Testosterone is far more than just a ‘sex hormone’; it's a critical player in a man’s overall health, influencing not only sexual function but also mood, energy, muscle mass, bone density and brain function. As a steroid hormone derived from cholesterol, testosterone belongs to a broader hormonal family that includes cortisol, oestrogen and progesterone. It functions as a messenger that binds to receptors in cells throughout the body, triggering wide-ranging and often lasting physiological effects.

         This hormone is primarily made in the testicles under the guidance of the HPTA (hypothalamic-pituitary-testicular axis), a delicate feedback system controlled by the brain. The process depends on luteinising hormone (LH), which signals Leydig cells to produce testosterone from cholesterol through a multi-step conversion process. Testosterone then circulates through the bloodstream, mostly bound to proteins like SHBG and albumin, with only a small percentage remaining free, and it’s this free fraction that exerts the most biological impact. Importantly, the relationship between total, free, and bound testosterone, along with SHBG levels, is often what determines how a man feels, not just the headline number on a blood test.

         Understanding the intricacies of testosterone production and regulation is essential before diving into the symptoms, causes and treatments of low testosterone. A surface-level reading of hormone results is not enough; context matters, especially 18 when symptoms are present but lab values appear ‘normal’. This foundation sets the stage for everything that follows, from diagnosis to effective treatment strategies.

         A deeper layer — beyond physiology 

         Testosterone isn’t just a molecule, for many men, it’s the silent undercurrent of who they are. It shapes how they think, how they feel, how they show up in the world. Yes, we can talk about muscle, libido and bone density, which are significant, but its reach goes deeper, into the psyche, the drive, even the spirit of a man.

         
            A real story – ‘How do we not know more about this?’

            Not long ago, I saw a fellow GP in my clinic who had started TRT under my guidance. At his six-week review, he sounded obviously different: clearer in his speech, more grounded in his self. One of the first things he said was, ‘How do we not know more about this?’

            He wasn’t just referring to improvements in energy or libido. What had struck him most, and what he struggled to articulate, was the internal shift. A quiet fog had lifted. His motivation had returned. His thinking was sharper. He felt more ‘himself’, something he hadn’t even realised he’d lost. And this was only six weeks in.

            This kind of transformation isn’t uncommon. While every man’s response to TRT varies, the mental and emotional renewal, that sense of reconnection to who they are, is often the most powerful, yet least spoken about, part of the journey.

            Again, this hormone needs redefining. Testosterone often sets the framework of a man’s physical, emotional and psychological architecture. It is not appropriate to view it as simply a hormone 19of libido, or to reduce it to something abused by athletes or bodybuilders. That perspective misses its broader, more essential role. Testosterone shapes the structure of a man’s being: how he lives, how he relates to the world, how he moves through life with purpose and stability.20
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