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Introduction

Over the years, as a general practitioner who has a particular interest in menopause, I have met many women of different ages looking for guidance to help them navigate the hormonal changes that the female life cycle brings along. As a woman myself, I can say that most of us are probably very aware of the importance of hormones for our psychological and physical wellbeing but at the same time we also have this sense that hormones are elusive, in constant flux and difficult to pin down. The idea that our hormones are constantly changing, not only during the course of the month in women who have a menstrual cycle but throughout our lifetime and even on a day-to-day basis, can be a daunting thought and it can make us feel as though we are not in control. The way we feel is one aspect of our wellbeing, the way we look is another. The skin is a mirror of our general health and healthy looking skin and hair are important for our resilience, our confidence and our emotional wellbeing.

When it comes to any skin and hair symptoms, the one question women in my clinical practice have asked me time and time again is: ‘Could this be hormonal?’ I realized that women wanted answers and I was not always able to provide them, which I found frustrating. Why does it even matter whether a certain symptom is ‘hormonal’ or not? Well, it does matter. It matters to us if there is something happening to our body and in our body that has such a profound impact on the way we look that it makes us think about whether there is something we can do to change it. I started to read lots of literature and medical studies about the endocrine system and how it affects our skin and hair. The deeper I was digging, the more fascinated I became. Having a clearer understanding about the way the hormones on our inside affect us on the outside can help us take back control. It may not always provide us with an instant solution or answer to every problem, but having this knowledge can at least help us to make sense of some of the symptoms we are likely going to encounter during our lifetime.

I must have spent a fortune on skincare products over the years, some of which were hugely helpful while others were a complete failure and a waste of money. I came to realize that finding the right skincare is only one tool in our toolbox to achieve healthy skin and hair. We can apply products to our outside, but what happens on our inside is equally important. How we live, how we sleep, what we eat and how we manage stress all have a huge impact on our hormonal and psychological wellbeing and this in turn helps our skin and hair too. We cannot look at our skin and hair in isolation and ignore all the things that are going on inside us and around us. This book will help you to understand how the skin works and that it is a complex and multifaceted organ that responds to hormones and at the same time also produces its own hormones. The knowledge that I have collected in this book will hopefully bring you a step closer to an answer to the question: ‘Could this be hormonal?’

This book is not another skincare book. I will not tell you which skincare brand you are supposed to buy or how you can achieve the blemish- and wrinkle-free, Photoshopped type of skin we now see so often on social media. This book provides you with all the tools you need to understand how your skin and endocrine system work and how the two are connected. Armed with this knowledge you can navigate each stage of your hormonal life cycle and take action when needed. There may be times when you require expert help and support from a dermatologist or even an endocrinologist and there may be times when you will be confident to deal with certain skin symptoms by yourself. I would like this book to be your supportive and reliable companion and guide while you navigate the hormonal changes through your lifetime. I hope it will help you to get a better idea about why certain symptoms in your skin and hair happen and when they happen during certain stages of your life. Looking after your skin and hair on the outside will be easier if you understand the important role hormones play on your inside. Take care of yourself – inside and outside.


1

Understanding your skin

Our skin is a wonderfully fascinating and amazing organ. In this chapter, I will explain to you why.

We often take the functions and the health of our skin for granted and only when our skin no longer works or looks as it should do we realize how important its integrity is for our physical, emotional and mental health. Skin health is not just skin deep. It goes much further than that, it affects your entire wellbeing and quality of life. I will take you on a journey to help you understand the way your skin interacts with both the outside world and the inside of your body. We will look at the functions of the different layers of the cells of the skin and we will look at the organisms that live in and on our skin. This knowledge will then help you to make sense of the impact that hormonal changes may have on your skin when we discuss the various stages of the female life cycle. The more you learn about your skin, the more astonished you will be when you realize how extraordinary it is and how enormously hard it works for us on a day-to-day basis.

As impressive as our skin is, there is one myth that I need to correct before we go any further. Time and time again during the research for this book I have come across the statement that our skin is the largest organ of our body. This is not true. The skin is not our largest organ. It sounds like a really impressive fact, and it seems to be accepted as common knowledge, but this is not supported by actual evidence. An organ is a structural unit of tissues that perform a particular function. In the scientific world people have been arguing about this for a long time. In terms of weight, the skin (epidermis + dermis) makes up 5.5–15 per cent of total body weight. The skeleton makes up 14 per cent of an adult human’s weight and the muscle mass of a woman around 30–36 per cent, depending on age. When it comes to surface area, the average skin surface area is 2 m2, but compare this to the gas-exchanging surface of the lungs, which has been estimated to be the size of a tennis court, or, to top it all, the mucosal surface of the human gastrointestinal tract, which is apparently the size of a football field. When it comes to skin, even if we include all the nooks and crannies (follicles, pores, appendage openings), potentially the skin surface is more like 25 m2, but it still does not win against the lungs or the gut. So, the skin is weighty, but it is not the largest surface and if you count the musculoskeletal system as an organ, not the heaviest.

Even though our skin does not score a record when it comes to size, it has a multitude of important and essential functions which we could not live without. It acts as a barrier to the outside world and shields us from external threats and hazards. It is a flexible and elastic shell which allows us to move and be mobile while at the same time keeping all our organs and internal structures stable and in place. It adapts and grows and adjusts to our changing needs. We form calluses in areas where the mechanical demands are increased, for example on the fingertips of musicians playing string instruments or on our feet when we walk a lot. When we feel hot or cold our skin will try its best to help us regulate our body temperature.

Skin has also been called the ‘brain on the outside’ due to its enormous role in processing sensory stimulation from the environment and communicating this information to the brain. The brain in turn responds to the messages the skin sends and this leads to further downstream communication to other organs, such as endocrine glands and the cardiovascular system. Researchers have observed that our skin is not just a target for the hormones which are produced in our body’s endocrine glands but itself produces hormones. Another whole new emerging area of skin health looks at the role of the microbes which live on our surface and which play a fascinating role in our skin health and skin ageing.


Quick facts

The skin:


	acts as a barrier to protect us from mechanical damage but also from harmful hazards like UV light, radiation, chemicals, infectious pathogens

	protects against water and electrolyte loss

	is part of our immune system

	acts as psycho-emotional organ

	acts as a sensory organ and warning system by signalling pain, vibration, itching, pressure, abnormal temperatures, etc.

	acts as an endocrine organ (vitamin D, etc.)

	regulates our body temperature.





The basics

The skin of an average adult person makes up around 15 per cent of their total body weight and covers a surface area of up to 1.8–2 m2. The skin has several layers (more on this later) and we constantly renew our skin layers by producing new skin cells and shedding the old cells on the surface. Here are some impressive skin facts:




	Number of cells in the skin
	110,000,000,000 (6,000,000 per cm2)



	Number of sweat glands in the skin
	1,800,000 (100 per cm2)



	Number of sebaceous glands
	250,000 (15 per cm2)



	Average life span of skin cells
	Lips: 14 days

Soles of feet: 19 days




	Weight of our skin
	5.5–10 kg depending on body weight



	Number of free nerve endings in the skin
	4,000,000





I don’t know about you, but I always thought that the skin of men was quite different from that of women. In fact, there is really not much difference at all. The skincare industry for the most part created this idea and advertisers are trying to sell us products which supposedly cater for the different needs of male or female skin even though the differences are barely relevant. The main ingredients in the skincare products we have available today can be used by both sexes, for the same purposes, with similar results.

When researchers compared male to female skin parameters, they found that across all age groups, female skin is slightly thinner and less firm than male skin and it has less collagen and less elastin. Women also generally have lighter skin and less pigmentation compared to men from the same ethnic background. Some studies have reported that pores in male skin are slightly larger, but this is likely not clinically relevant. The bottom line is that the differences are really a lot less dramatic than you may have believed and that when we are young, both males and females start off with very similar skin. The differences we might notice are not so much based on structural differences but are influenced instead by certain factors over the course of our lifetimes. These factors include the ways we look after our skin, behavioural and lifestyle habits which can contribute to skin damage and ageing, and the hormonal changes specific to our sex.

Skin thickness starts to decrease in both men and women from around the age of 45, but in women the reduced levels of sex hormones with the onset of the menopause lead to a more accelerated loss of collagen and skin thickness. The hormonal changes women experience as part of the female life cycle increase their risk of developing certain skin and hair problems which are less commonly seen in men. Autoimmune and allergic skin conditions, as well as problems related to skin pigmentation, happen more frequently in female skin. At the same time, certain psychological problems and behavioural factors also make a difference to skin health.


Body-focused repetitive behaviours (BFRBs)

Women are more prone to developing psychological and mental health conditions which can cause skin and hair problems. One such condition is called body-focused repetitive behaviour, or BFRB, and it is characterized by repetitive and compulsive behaviours that can damage the body. Some examples of BFRBs are:


	skin picking (dermatillomania/excoriation disorder)

	hair pulling (trichotillomania)

	skin biting

	nail biting

	nail picking

	cheek biting.



The extent of these behaviours ranges from mild to severe and they can be very distressing and often have a negative impact on the social and professional life of the individual. The treatment for BFRB is usually Cognitive Behavioural Therapy (CBT) or other forms of mental health and psychological support. If you think you suffer from BFRB, please see your GP or family doctor and ask for an assessment and referral to a therapist who specializes in these conditions.



Though women are more prone to suffer from psycho-dermatological problems such as skin picking, they also have more awareness about skin health in general and this is reflected in certain skin health-promoting behaviours such as using sun protection, lower rates of smoking and seeking professional help for skin problems. As an example, when it comes to skin cancers, by the age of 50, men are not just more likely to develop skin cancer, including melanoma, they also have consistently lower survival rates. There are several reasons which may help to explain this further:


	Men seem to have less awareness of the harmful effects of sunlight and in general have more sun exposure over their lifetime.

	Women have more knowledge of the importance of sun protection and they apply sunscreen more often than men.

	Due to the hormonal differences between women and men, female skin may be better at repairing sun-damaged skin because it is more effective at reducing the oxidative stress frequently seen in skin cancer cells.




The bottom line


	Women’s skin is slightly thinner and in general less pigmented than men’s skin, but the basic structure is very much the same.

	Women are more prone to getting certain skin conditions because of hormonal changes (menstrual cycle, pregnancy, menopause) throughout their lifetime. Read more about this in the next chapters.

	Hormonal differences may give women an advantage when it comes to skin healing and repairing.

	Behavioural and lifestyle factors play a role in the way female and male skin ages differently.





Skin layers

Let’s have a closer look at what our skin is made of and how it works. The skin has three layers: the outer layer, the epidermis, the middle layer, the dermis, and the deepest layer, the subcutis, also sometimes called the hypodermis. Each of these layers has a different function and varies in thickness depending on body area and age.

Epidermis

The epidermis forms the outermost layer and its thickness ranges from 0.04 mm on the eyelids to 4 mm on the palms of our hands and soles of our feet. It obviously makes sense to have thicker skin on areas of high mechanical pressure or demand such as the sole of your foot and to have thinner skin in areas that need to be lighter and more delicate such as the eyelids. The epidermis does not have its own blood vessels and gets its nutrients and oxygen from the dermis below. In the epidermis we find several different cell types (Figure 1.1).


[image: A diagram of the internal structure of the skin. Check long description for details.]

Description
The main image shows the three layers of the skin, the hypodermis, the dermis and the epidermis. The various structures in the dermis including nerves, blood vessels, sweat glands, sebaceous glands and hair follicles are shown. A separate figure highlights the different cell layers of the epidermis.





Figure 1.1 Layers of the skin

Keratinocytes


	These cells make up 90 per cent of the epidermis and they have a multitude of important functions.

	They form a tight barrier at the skin’s surface to reduce water loss and prevent damage from external hazards such as UV light, heat, microbes.

	They produce keratins, which are a type of protein that forms very tough bonds and has water-repellent properties.

	They produce antimicrobial substances, fats, enzymes and molecules which aid skin healing.

	They communicate with immune cells to coordinate wound healing and skin repair.



The bottom layer of the epidermis is called the basal membrane and here we find a variety of skin stem cells (SSCs). These stem cells are parent cells which are needed to continuously renew and repair our skin. Each type of skin cell (keratinocytes, melanocytes, sebaceous glands, etc.) has its own stem cell. The new keratinocytes which are made in their stem cells start off at basal layer and undergo a maturation process during which they divide, change shape, form junctions and migrate to the top. During this process the keratinocytes lose their genetic material (DNA) and cellular organelles that have kept them alive and by the time they reach the surface they look like flat envelopes stacked on top of each other. About 10–30 of these cells, which are now called corneocytes, are stacked vertically on top of each other and they form the stratum corneum, which is the outermost layer of the epidermis.

Even though corneocytes are essentially dead skin cells, they still perform very important functions and help to maintain an intact skin barrier. The oldest skin cells at the very top are more loosely connected and they fall off and shed daily – this is called desquamation. It is estimated that we shed around 500 million skin cells per day and these skin flakes form a large part of the dust particles in our homes.


Quick skin tips


	Young and healthy skin does not need to be regularly exfoliated by using physical or chemical treatments. Exfoliation happens naturally.

	Too much exfoliation can harm the skin’s epidermal barrier and cause redness, dryness and irritation and increase the risk of infection.

	Excessive surface exfoliation can also make existing skin conditions like acne or eczema worse, and it makes skin more vulnerable to UV light.

	If used in a sensible way, exfoliation can help to improve specific skin concerns (fine lines and wrinkles, hyperpigmentation, scarring, etc.)





Melanocytes

These cells are found in the epidermis and in hair bulbs. They produce melanin, which gives our skin and hair their colour.

Melanocytes also play an important role in the skin’s immune function. When skin gets exposed to UV light it causes damage to the keratinocytes; they in turn respond by stimulating melanocytes to produce melanin. The melanocytes contain little organelles called melanosomes and the melanin gets synthesized, stored and transported in these small bubbles. The melanin-filled melanosomes become absorbed by the keratinocytes and give skin cells their colour.

UV light promotes the production of melanocyte-stimulating hormone (MSH) in the melanocytes and this in turn increases melanin synthesis in the melanocytes. Melanin can absorb and disperse energy from radiation and UV light and it captures free radicals. This in turn prevents DNA damage.


What are free radicals?

Free radicals or reactive oxygen species (ROS) are atoms or molecules which are very unstable and highly reactive. They either donate or accept an electron from other molecules and can cause oxidative stress and damage to the cell’s structures and organelles, but also the cell’s genetic material (DNA).

Oxidative stress caused by free radicals is associated with many acute and chronic diseases and it also increases with age. Antioxidants reduce oxidative stress by inactivating ROS, but as we get older our cells are less able to defend themselves due to a decline in antioxidants.



Melanocytes can produce two types of melanin: eumelanin, which is brown/black, and pheomelanin, which is yellow/red. The ratio of these pigments is determined by our genes and results in a wide variation of skin and hair colours.

People who produce less melanin are more likely to experience sunburn when their skin is exposed to UV light. Those who have very light skin and always burn have a higher risk of skin cancer than those who have darker skin and never burn. But people with brown or black skin can get skin cancer too. Regardless of our ethnicity and skin colour, we all have the same number of melanocytes. The differences in skin pigmentation are a result of the number and the size of the melanosomes.


Quick facts


	We are all born with our individual skin colour, which is determined by the genes we inherited from our parents.

	Genetic conditions such as albinism which affect melanin production make skin extremely vulnerable to the damaging effects of UV light.

	There is no such thing as a healthy tan. You tan because the DNA fragments from UV-damaged keratinocytes stimulate your melanocytes to frantically produce more melanin to help protect the keratinocytes from further DNA damage.





Langerhans cells

These cells are part of our immune system and help us fight invasive germs such as viruses, bacteria and fungi. The numbers of these cells decrease with age and this together with general skin thinning can reduce the skin’s ability to prevent or fight infections.

Merkel cells

These cells are sensory nerve cells which enable us to feel light touch and light pressure. The highest number of these cells are found in our fingertips, inside our mouth, on the soles of our feet and in the genital mucosa. As we get older, the number of these nerve cells decreases and this can affect our sensation.


The skin cycle (epidermal turnover)

This is the time it takes for the epidermal layer of the skin to renew itself. So basically, the time it takes for a keratinocyte to migrate from the basal layer to the top, turn into a corneocyte and flake off the surface. We shed around 14 g of dead skin cells very day.

There are several factors that affect the skin cycle, including age, hormones, lifestyle, nutritional status, general health.


	The epidermal turnover in the healthy skin of teenagers and younger adults takes around 20–30 days.

	In older adults (>40 years) this time increases to 39–45 days or even longer.

	During an average lifetime we renew our epidermis around 900–1000 times.





So, if we get rid of our ‘old skin’ every few weeks, why does this not result in a fresh new skin surface every few weeks as well? What happens is that individual skin cells get randomly renewed; this does not take place at the same time for all skin cells, so they are not in sync with each other. Each skin cell is independent and different cells are at different stages in the renewal cycle. Therefore, it is not obvious to us when we have completed a skin cycle. But wouldn’t it be great if we woke up every 3–6 weeks with brand new skin?


Quick skin tip

Now that you know that it takes around 3–6 weeks to renew your skin, it also makes sense to be consistent with your skincare routine.

If you just started a new treatment to address a particular skin problem or concern, be patient and allow around three months (2–3 epidermal turnovers) before you expect to see real results. A lot of companies make claims that their over-the-counter skincare products can speed up the epidermal turnover time. But this is a complex subject and all too often these claims are not based on clinical evidence. Some treatments such as retinoids or glycolic acid, when used appropriately, can help to increase the epidermal turnover time.



Skin barrier

The key function of the epidermis is to keep moisture in and pathogens out. The corneocytes at the very top provide an effective mechanical barrier, but our skin also uses a clever chemical barrier to reduce trans-epidermal water loss (TEWL) and to prevent unwanted microbes like bacteria or viruses from entering. Most of these germs do not like an acidic environment. When the sebum from our oil glands and the sweat from our sweat glands mix on the skin’s surface, it creates a thin acidic film which is also called the acid mantle and this acts as a powerful first defence against invasive germs. Acidity is measured using the pH value and this ranges on a scale from 0 to 14. A pH of 7 is neutral, any pH below 7 is acidic and a pH above 7 would be defined as alkaline. Tap water has a pH of 6.5–9.5 depending on the area where you live and soaps tend to have a pH of 9–10, so they are slightly alkaline.

Researchers have found that when we leave our skin alone and don’t expose it to water or any cleansing products, then the natural pH of our skin would be around 4.7, which means that our skin surface would be slightly acidic. People who have a skin pH of <5 have more hydrated skin, less scaling and a healthier skin microbiome. Even exposing your skin to tap water with a typical European pH of 8, for example by having a bath or shower, can increase your skin’s pH for up to six hours afterwards. A slightly acidic skin surface not only keeps the unwanted bugs away, it also helps growth of the kind of bacteria on our skin surface that are actually welcome and helpful when they flourish. I will discuss the importance of our skin microbiome later in this chapter.

The pH of our skin changes depending on the products we use to care for our skin, but any existing skin conditions and the general skin environment, for example the clothes or shoes we wear, also have an impact. Athlete’s foot, a common fungal infection which typically occurs between our toes, often thrives when the skin barrier is broken and the pH of the skin is more alkaline. That’s why we should always keep the skin between our toes dry after we have a shower or a swim – to ensure that the skin barrier is kept intact.


Quick skin tip

Our ideal natural skin pH is 4.7. To consistently maintain this, we would probably have to stop using water and soap and just remove visible dirt with a cloth.

I don’t know about you, but I feel that even though we want to keep our skin healthy and natural, we cannot go through life in the 21st century without basic body care or a basic hygiene routine. Fortunately, there is no need to refrain from washing or bathing your body – the good news is that even if our pH changes temporarily, our skin is resilient and can restore its healthy pH within a few hours, provided we don’t interfere too much.

You can use normal soap to wash your hands if you only wash your hands a few times a day, but if your job requires you to wash your hands frequently, it is worth using a gentle detergent with a slightly more acidic and skin barrier-friendly pH, of 5–5.5 for example.

If your skin is already dry and inflamed, it is likely that your skin barrier is already disrupted. Now it becomes even more important not to wash excessively and to use products that restore the skin’s pH to a healthier level.



Does our skin need to breathe?

Anyone who has seen the James Bond movie Goldfinger will remember the Bond girl who apparently suffocated after her entire body was covered with gold paint. Now, unless she was an amphibian disguised as a human (plot twist), this would not be possible. We receive our oxygen supply by breathing through our lungs, so covering the body in an occlusive substance might be uncomfortable, but as long as our lungs can expand and we can breathe, we would not suffocate. Saying that, scientists have known since 1851 that some gases, like oxygen, can diffuse through the skin. The skin also emits CO2 and the cells in the upper layers of the skin to a depth of 0.25–0.40 mm are almost exclusively supplied by atmospheric oxygen, while any deeper layers of the skin receive oxygen through the blood supply. So, only the very superficial layers of the skin use diffused oxygen from the air.

Does this mean that you need to let your skin ‘breathe’ and that you should not cover your skin with skincare, sunscreen or makeup? No, not at all. Oxygen is a tiny molecule and can easily pass through creams and makeup. Nevertheless, it is still recommended that you clean your skin to remove general dirt and old layers of makeup in the evening to avoid infections and clogged pores.

Dermis

The layer below the epidermis is called the dermis. The word ‘dermis’ is Latin and derives from the Greek word dérma, which means skin or leather. The dermis starts right below the basement membrane and is firmly attached to the epidermis. It consists of densely interwoven, highly elastic fibres and lots of collagen, which makes our skin robust but also allows it to be stretchy and flexible. The dermis provides a robust supporting structure to keep everything in its place and ensures that the skin returns to its original shape after it is pulled, stretched or exposed to pressure. It is really a bit like a superhero onesie. The thinnest dermis is found in areas of our body either where we have a thicker epidermis, such as the soles of our feet, or where we have the thinnest epidermis, such as the eyelids. The thickest dermis is found on our back. The water content in the dermis of healthy young women is around 74 per cent.

The dermis is a superstructure and the place where all the magic happens. Important functions like wound healing, our skin’s immune response, hair growth and temperature regulation all take place in the dermis thanks to several important cells and structures which are located here (Figure 1.2):


	hair follicles and hair shafts (more in the next chapter)

	sweat glands

	nerves and mechanoreceptors (both sensory and autonomous)

	blood vessels (capillaries, veins and arteries)

	lymph vessels

	fibroblasts

	mast cells

	immune cells

	fat cells.



[image: A diagram of the structures found in the dermis.]

Figure 1.2 Structures in the dermis

All the cells and structures above are embedded in a densely woven network of perpendicularly and horizontally arranged fibres. Fibroblasts are the most common cells in the dermis and they produce various types of proteins, but in particular collagen and elastin. Collagen is the most abundant type of fibre in the dermis and around 70 per cent of the dry skin weight consists of collagen, whereas elastin fibres make up only 2–4 per cent of the dry skin weight. Collagen is not elastic and its main job is to provide stability and strength, whereas elastin, as the name implies, is an elastic type of protein fibre and this helps the skin to stretch and recoil back into its original shape. The human body makes around 28 different types of collagens and in the skin we have predominantly collagen type I (80–90 per cent) and type III (15 per cent). Fibroblasts also produce substances which belong to a group called glycosaminoglycans (GAGs), including hyaluronic acid. These molecules have the ability to hold on to water and they contribute to the maintenance of the skin’s moisture content.

Now, when we look at the time it takes the epidermal layer to renew itself (28–45 days) and compare this to the collagen and elastin turnover in the dermis, the epidermis wins hands down. Researchers have found that it takes nearly 15 years for our collagen fibres to be turned over and renewed. When it comes to elastin, fibroblasts slow the production right down after puberty and we don’t really make any elastin later in life. The elastic fibres we have made by the time we have reached early adulthood need to serve us pretty much for the rest of our life. The only exception to this is wound healing: fibroblasts may start to produce a few new elastin fibres again when skin is broken and needs to be repaired, but typically scar tissue consists mainly of collagen and only very few elastin fibres and this explains why scar tissue is more rigid and less flexible than non-scarred skin.

One of the challenges the skincare and beauty industry has been working on is to find ways to stimulate elastin production in older skin. Until now, the main treatment focus has been to preserve and protect the elastin we already have and to slow down the degradation of these fibres, for example by avoiding sun damage. In recent years, new and more invasive energy-based technologies have emerged which aim to increase the production and stimulation of new elastin and collagen fibres. Some treatments which use laser or radiofrequency micro-needling have shown promising results, but we don’t yet have a lot of clinical studies comparing different protocols, adding active skincare ingredients or data about possible long-term complications.


Quick skin fact

Fibroblasts stop producing elastin after puberty. This means we cannot easily replace elastin fibres once they are damaged.

Fibroblasts are sensitive and prone to damage during our lifetime and chronic sun exposure is one of the most common reasons for loss of elastin fibres and loss of elasticity.



The epidermal layer does not have its own blood supply so it relies on the blood vessels in the dermis to supply it with essential nutrients and oxygen. The upper dermal layer has lots of small arteries (arterioles) and capillaries which carry oxygen and nutrient-rich blood to the dermis and veins, which in turn take the oxygen-depleted blood back to the lungs. These blood vessels will also carry immune cells and inflammatory molecules to the dermis in response to an injury, infection or other threats.

One of the types of cells which form a really important part of our immune system and which provide a first-line defence against all sorts of threats are mast cells. The skin contains the highest number of mast cells in the body and we have more mast cells in our peripheries (such as our arms and legs) compared to the chest or back, for example. Mast cells are typically located very close to blood vessels, nerves and hair follicles. They contain many small bubbles (granules) which are filled with many different immune-modulating chemicals. The most well-known molecule is probably histamine, but they also store a plethora of other chemicals which are released in response to a chemical, mechanical, inflammatory, allergic or infectious stimulus.

While the release of these chemicals plays an important role in defending the skin’s integrity and maintaining the skin barrier, it can also be detrimental. When mast cells do not function properly and when they are unstable or desensitized, they can release their stored chemicals inappropriately, too suddenly or without a good reason and this can lead to very unwelcome and over-the-top reactions, such as life-threatening allergic shocks (anaphylaxis) or inflammatory skin disorders. Mast cell dysfunction plays a role in conditions such as atopic dermatitis (eczema), hay fever, allergic asthma, food allergies, psoriasis, contact dermatitis and nettle rash (urticaria), to name but a few. You can read about how the female life cycle affects mast cells and histamine in Chapter Five.

Nerves

Our skin is supplied with a network of nerves which are connected to our spinal cord and the brain. The nerve branches enter the dermis from the fatty layer below (called the hypodermis or subcutis) and the nerve endings form a superficial and deep network. This enables us to feel a range of sensations:


	deep touch

	temperature

	pain

	high- and low-frequency vibration

	itch

	tickle

	movement.



We can detect minute changes in temperature and thermal sensitivity is highest on the face. If temperatures are below 18ºC or above 45ºC, we start to feel pain. Pain sensation can also be caused by pressure and injury. Each hair follicle has its own little nerve ending or mechanoreceptor which can detect the tiniest movements in the hair shaft. You can try this yourself: touch just the tip of one hair at the back of your forearm without touching the skin and you can feel the movement of the hair in your skin.

Scientists have found different types of highly specialized nerve endings which are responsible for different sensations. We have nerve endings from both the autonomous and the somatic nervous systems in our skin. The autonomous nervous system is largely regulated unconsciously and this includes our reflexes. It is known to control the fight or flight response (sympathetic nerves) and the rest and digest state (parasympathetic nerves). To give you one example, sweat glands are under the control of sympathetic nerves and this means that we may start sweating if we feel stressed. The nerve endings which are connected to the somatic nervous system allow us to feel touch and pressure and this helps us to carry out complex movements or hold a delicate object between two fingers without breaking it.

Sweat glands

Let’s have a look now at the sweat glands in our skin and why they are important. The main reason humans sweat is to prevent overheating, which can lead to heat exhaustion or heat stroke. Heat is transferred to the sweat on the body’s surface and the evaporation of the sweat cools the body. We sweat either because the outside temperature increases above a certain threshold or when our body gets hot because of muscle activity during movement. Some people also start sweating when they feel stressed, scared or anxious. Our body temperature is normally well controlled by our autonomous nervous system and by a part of the brain called the hypothalamus, which acts like our internal thermostat. This thermostat normally works quite well, but throughout the female life cycle there are times when hormonal changes can cause it to struggle to adjust. Temperature regulation problems are particularly common during the postpartum period or the menopausal transition.

We have two types of sweat glands in the dermis:


	eccrine glands

	apocrine glands.



Eccrine glands are the most important sweat glands when it comes to temperature regulation. We are born with a fixed number of eccrine glands (about 2–4 million) and this number stays the same throughout our lifetime. Eccrine glands are most numerous on the head and the trunk and are particularly common on the palms of our hands and the soles of our feet. There are fewer eccrine glands on our legs or arms.

When we are around 2–3 years old, eccrine glands start to produce a thin, odourless sweat which consists mainly






What is sweat rash?










	Children produce sweat at a lower rate than adults.

	Women produce less sweat than men during the same exercise.

	Young adults sweat more than older adults.

	Both sweat rate and body odour are unique to each person.

	We have a total of 1.8 million sweat glands in our skin.

	Our individual body odour is strongly connected to the composition of the microorganisms that live on our skin. This skin microbiome is individual to each person.

	Men’s sweat contains different hormones from women’s and they have a higher density and variety of microorganisms on their skin. This could explain why male sweat smells different from female sweat.






Sebaceous glands
























Skin pores








	The duct of a pore is completely blocked by sebum and debris from dead skin cells.

	The opening of the pore is covered by a lid of skin cells and appears raised and forms a small, white and round bump.

	Whiteheads are not filled with pus. A pus-filled lesion is a pustule or a pimple.





	The duct and the pore are filled with sebum and debris but the opening is not blocked and the surface is not bumpy.

	The surface of the open pore looks dark, not because of dirt but because of its melanin content.







	benzoyl peroxide

	azelaic acid

	salicylic acid

	glycolic acid

	retinoids.











Subcutis


Cellulite



[image: Two diagrams showing the differences in the structure and orientation of the fibrous bands in the hypodermis in men compared to women. The diagram on the bottom shows how cellulite develops in women.]







	It is a very common condition affecting up to 90 per cent of women.

	It is completely harmless and purely a cosmetic concern, but it can be very distressing for some women.

	There is currently no definitive and effective treatment that provides good long-term results.

	Airbrushed and Photoshopped images on social media create the impression that skin can look flawless and that all of us can and should look like that.

	If you have cellulite and it affects your self-esteem, remember that you are not alone and that the vast majority of women of all ages also have some degree of cellulite, including top models.

	While exercise will not get rid of cellulite, it can help with self-esteem, maintains muscle function and muscle strength and can tone your limbs, while also contributing to your overall health.

	Cellulite is not a flaw. It is normal. Focus on your health and not on your flaws.





Skin and the microbiome









	Our skin’s own surface microbiota, which includes all the different microorganisms that live on and in our skin, is unique to each person. Some researchers in the past have argued that our individual surface microbiota is as individual as our fingerprint, but this does not seem to be the case and more recent studies have shown that even though our surface microbiota is unique, unlike a fingerprint it actually changes over time.

	The gut–skin axis refers to the impact of our gut microbiota on skin health. There is now plenty of evidence that the food we eat not only provides nutrients that are beneficial for our skin but can also influence our gut microbiota and this in turn can help (or damage) our skin.



Skin microbiota




	oily zones: forehead, upper back, nose

	dry zones: forearm, shins, lower back

	moist zones: armpits, feet, back of knees, genital area.





	microbes which are commensal – this means they have been shown to be beneficial for our skin health

	microbes which are known pathogens – they have been shown to cause harm, such as an infection

	microbes which may not necessarily be beneficial but don’t typically cause harm – but they can cause harm when certain conditions allow them to thrive (impaired immune function, damaged skin barrier, change in skin environment, for example).









	the skin’s general homeostasis

	the secretion of enzymes which support skin shedding and renewal

	wound healing

	skin barrier function

	the skin’s pH and acid mantle regulation

	training the immune system

	skin ageing

	body odour production (pleasant or less pleasant)

	protecting against invasive species by competition and by producing antimicrobial substances.






	Prebiotics: these skincare ingredients (including vitamins such as niacinamide, carbohydrates, peptides, fibre like inulin) can potentially feed the beneficial bacteria on our skin and this can theoretically help to increase their numbers. BUT we don’t (yet) have enough scientific data about the effectiveness of these ingredients in connection with the skin’s microbiota.

	Probiotics: these involve the application of live bacteria to the skin in the hope that they settle and change the skin’s microbiota for the better. Many potentially beneficial bacterial strains have already been patented, but the challenge lies in keeping the bacteria alive (often they need to be refrigerated) and effective within the formulations so that they can reach the end consumer in their active state. Companies that want to market topical applications with live bacteria also need to show that their products are safe and that the often genetically manipulated strains they are using are not just effective but also do not cause any harm. Some products containing live bacteria strains are already on the market, but the scientific data which is supposed to back up their efficacy is rarely based on state-of-the-art clinical trials.

	Postbiotics: these formulations are based on the concept of using molecules which are normally produced by good skin bacteria and are thought to benefit skin health. Postbiotics typically don’t contain any live bacteria but rather nutrient-rich extracts or byproducts from fermentation such as lysates, amino acids, vitamins and enzymes.








	The most effective way to maintain a healthy skin microbiota is not to disrupt it in the first place, so avoid excessive cleansing and washing.

	Do not use soap to wash your face or any sensitive or delicate skin areas.

	Don’t use topical antibacterial products unless you have a good reason, such as acne.

	Clean your makeup brushes and reusable skin cleaning cloths regularly to avoid the transfer of potentially harmful bacteria to your skin.





Skin and the circadian clock










	Daytime
	Practical tips



	Higher sebum production
	Use a lighter moisturizer if you have oily skin and a heavier cream at night



	Skin pH is highest
	Avoid too much washing and cleansing so as not to disrupt the pH further



	Night-time
	



	Highest DNA repair
	Make sure to get enough good-quality sleep to enhance DNA repair



	Highest skin barrier permeability
	




	Highest trans-epidermal moisture loss (TEML)
	Apply an effective moisturizer at night to seal in moisture



	Most sensitive to UV light exposure
	Avoid direct sun exposure during the evening and keep applying sunscreen when outside even when the sun is less strong. Avoid extended exposure to artificial light in the evening



	Lowest skin barrier recovery rate
	Avoid over-washing and over-cleansing before bedtime





What is healthy skin?






	well hydrated

	smooth, but can have an irregular surface

	evenly pigmented

	without pimples, signs of infection such as redness, swelling or lumps

	not dry or scaly.




When skin is broken: wound healing






	Rinse a fresh wound with a large quantity of warm, clean (or soapy) water or sterile 0.9 per cent saline solution and then cover it with a non-sticky dressing.

	Recent research by the University of Leeds recommends not to apply Vaseline or petroleum jelly to a fresh wound immediately or within 12 hours as this could disrupt the protective biofilm which acts as a natural plaster and applying an oily substance too soon after injury could increase the risk of infection.

	Don’t apply alcohol, hydrogen peroxide or any other substance to a fresh wound – this could further damage the tissue.

	Topical antibiotic creams do not improve wound healing.

	Wounds do not need air to heal – covering a wound can help retain moisture and keep it clean.

	Don’t apply honey or butter to wounds – there is no real evidence this works.

	After 3–4 months the scar tissue has regained 80 per cent of its normal strength.

	Keep scars out of the sunlight – scar tissue is more prone to sun damage than normal tissue because melanocyte function is often impaired.

	If a wound is not infected, leave the dressing on and avoid changing it too frequently.







	Atrophic scars: these are indented scars that look like small pockets in the skin – they are often seen in acne skin.

	Hypertrophic scars: these are slightly raised, thicker scars which don’t exceed the size of the injury.

	Keloid scars: these are thick, raised and more fleshy scars which grow beyond the outlines of the original injury.





	genetics, family history of keloid scars

	re-wounding – for example, attaching and removing earrings from pierced earlobes

	prolonged infections such as recurring folliculitis, infected burn wounds

	mechanical tension and traction – keloid scars are more common in areas where skin is more stretched and where we have increased skin tension, such as the décolletage or the chest wall

	skin colour – people with darker skin and with Asian or African heritage are more likely to develop keloid scars than people with lighter skin.







	Keep the wound moderately moist and covered (‘not too wet and not too dry’).

	Minimize movement of the scar area.

	Don’t pick scabs on wounds – this will cause re-wounding and results in a much less appealing scar or even cause infection.

	Once the skin is healed, massage a scar gently for few minutes each day – you can use a basic body lotion, oil or cream.

	Special scar creams or silicone gels are not very effective.

	After 12 months the remodelling process is finished and scars will not change.

	Keep any scar out of direct sunlight and apply SPF 50.

	Don’t ignore a wound that doesn’t heal properly.

	For optimal healing it is important to eat a nutritious diet which supplies the skin with protein, carbohydrates, vitamins (A, C and E) and micronutrients (zinc, arginine, glutamine).






Why we age and how this affects our skin








	DNA (genome) damage, telomere shortening and impaired DNA repair: this causes cell damage and makes mutations (which could lead to cancer or other growths) more likely.

	Cellular senescence: this means we see an increased number of cells which no longer function or serve a purpose but are not effectively removed by the immune system. These ‘zombie cells’ (senescent cells) produce inflammatory substances and further accelerate the ageing process.

	Metabolic cellular (and mitochondrial) dysfunction: this affects the way cells metabolize substrates and produce energy and important molecules as well as their ability to respond to damage. An accumulation of dysfunctional mitochondria (the powerhouses of cells) is associated with many age-related diseases.

	Altered communication between cells.

	Microbiome disturbances (dysbiosis): a change towards a less diverse and less beneficial microbiome in the gut but also on the skin surface can lead to an increase in systemic inflammation.

	Inflammation: an age-dependent increase in chronic inflammation with an increase in inflammatory mediators in the blood such as cytokinins, interleukins, C-reactive protein, etc. is connected to a cross-play with other hallmarks of ageing such as cellular senescence and gut dysbiosis.

	Stem cell exhaustion: this is the impaired ability to regenerate new cells from stem cells.










	wrinkles

	loss of elasticity

	loss of volume

	thinning of the skin

	problems with hypo/hyperpigmentation

	loss of moisture

	uneven skin texture

	impaired skin barrier function

	thickening of certain skin areas.





[image: Three diagrams showing how skin ages and how wrinkles form over time, comparing the skin layers and surface of a 35-, 45- and 55-year-old person. Below these images are three circles depicting the reduction of hyaluronic acid, collagen and elastin molecules in each age group.]









	Weight: a higher body mass index (BMI) in the age group below 40 made the heavier twin look older, but over the age of 40 it made the heavier twin look younger.

	Smoking: each 10 years of smoking made the twin look 2.5 years older compared to the non-smoking twin.

	Sun-exposure: increased sun exposure was associated with an older appearance and accelerated ageing.

	Marital status: divorced twins looked 1.7 years older than married or single twins while surprisingly, if a twin was widowed she would look two years younger.

	Antidepressants: past or present use of antidepressants was associated with a significant increase in older appearance.

	HRT: taking hormone replacement therapy was associated with a younger appearance. The longer one twin used HRT compared to the other twin who did not take it, the more pronounced the difference in the perceived age between them over the years.

	Alcohol: those twins who avoided alcohol completely looked significantly younger than their counterpart who drank moderate amounts of alcohol. Unfortunately, the study did not specify how much alcohol the non-abstinent twins were drinking.





OEBPS/nav.xhtml




Table of Contents





		Cover



		Praise for Dr Mandy Leonhardt and What Every Woman Needs to Know About Her Skin and Hair



		Title



		Contents



		About the author



		Introduction



		1  Understanding your skin



		The basics



		Skin and the microbiome



		Skin and the circadian clock



		What is healthy skin?



		Why we age and how this affects our skin









		2  Understanding your hair



		The basics



		Scalp hair



		Hair loss



		Facial hair



		Body hair



		Why we get grey hair and what we can do about it









		3  Understanding your nails



		The basics



		Common nail disorders



		Nutrition and nails



		Nail cosmetics and treatments









		4  Understanding the role of hormones in skin and hair health



		Skin as a hormone-producing organ



		How different hormones affect your skin and hair



		Endocrine conditions and how they affect your skin and hair



		Hormonal treatments for skin and hair









		5  Hormonal changes across the female life cycle: how do they affect your skin, hair and nails?



		Puberty and adolescence



		The menstrual cycle



		Pregnancy, the postpartum period and breastfeeding



		Perimenopause



		Postmenopause









		6  Lifestyle



		Sun exposure and UV light



		Alcohol



		Smoking



		Stress and the mind–skin connection



		Exercise









		7  Nutrition



		The gut–brain–skin axis



		Food for skin, hair and nails



		Nutraceuticals and supplements









		8  Skincare: looking after your skin



		Cleansing



		Exfoliating



		Moisturizing



		Sunscreen









		9  Haircare: looking after your scalp and hair



		Washing



		Conditioning









		Appendix



		Glossary



		Resources



		Podcasts



		Instagram



		Books



		Websites









		Image credits



		Acknowledgements



		Copyright











OEBPS/images/01_04_AW.jpg
<!l alimy A

(D Hyaluronicacid <= Collagen === Elastin
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are crisscrossing in men, whereas in women they are vertical. The parallel
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This illustration shows the layers and structures of the skin.
The epidermis with its layers is highlighted in the magnified section.
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