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         Praise for The Plant-Based Dietitian’s Guide to Fertility

         
            This book is a much needed addition to the health and wellness space and relevant to so many more aspects of our health than just fertility. It is a blueprint for healthier living, empowering couples to embrace the benefits of a plant-based diet and many more healthy habits. Beautifully written and explained through the professional and personal lens of a practising dietitian, Lisa has approached the content in an accessible and compassionate manner. Highly recommended.

            Dr Shireen Kassam, MB BS, FRCPath, PhD, DipIBLM, Founder of Plant-Based Health Professionals UK

            This book is an authoritative source for everything you need to know about fertility and the surprisingly powerful role food choices play, brought to you with Lisa Simon’s expertise and gentle guidance. In contrast to all the medical tests, treatments and other less-than-enjoyable things people do in their quest for fertility, a diet change is enjoyable, enriching and often rapidly effective.

            Neal D. Barnard, MD, FACC, President, Physicians Committee for Responsible Medicine; Adjunct Professor, George Washington University School of Medicine & Health Sciences, Washington, DC

            I am so happy that Lisa, an experienced and knowledgeable dietitian, has written such a comprehensive and informative book on fertility from a well-informed plant-based perspective. This book embraces the power of plant-based nutrition and lifestyle medicine and will be an excellent resource for those interested in restoring or optimising fertility. I will definitely be recommending this book to aspiring parents.

            Dr Yami Cazorla-Lancaster, DO, MPH, MS, FAAP, DipABLM, NBC-HWC, author of A Parent’s Guide to Intuitive Eating: How to Raise Kids Who Love to Eat Healthy

            This outstanding book offers both women and men an easy to understand guide to optimising their ability to conceive through evidence-based diet and lifestyle practices. Within these pages, Lisa provides powerful support for a plant-based approach to fertility along with a review of how to achieve adequate nutrition, supplementation, recipe suggestions and lifestyle practices that favour success. These practical tools to improve fertility are based on Lisa’s extensive training and knowledge of dietetics, specifically in fertility. An absolute must-read for all those on, or planning on, undertaking, a fertility journey.

            Dr Anthony Rafferty, MB ChB, BSc, MEM, PhD, Integrative Health Consultant

            Lisa has an incredible skill for making dietary advice accessible. At a time where nutrition information is confusing and often contradictory, this book provides clear evidence-based information, essential for anyone at any stage of their fertility journey. Lisa offers support, hope and encouragement through her work and it will benefit all her readers greatly.

            Dr Laura Freeman, MB ChB, MRCGP, DRCOG, CCFP, DipOBLM/BSLM, Medical Director, Plant-Based Health Onlineii

            This book is a fantastic resource for anyone hoping to conceive either naturally or via fertility treatment. Lisa’s style of writing means this wonderful book is accessible to all and her approach to highlighting the benefits of plant-based nutrition and positive lifestyle changes for improved fertility is sensitive and compassionate. What I really love is the mix of her personal tips and advice combined with a strong evidence-base. Highly recommended!

            ‘The Plant Powered Doctor’, Dr Gemma S. Newman, MB BCh, DRCOG, DFSRH, MRCGP(2008)

            A wonderfully comprehensive and inclusive resource for anyone looking to optimise their reproductive health! Infertility can be devastating for those affected, but Lisa’s empathy and positivity shine throughout this book; the personal tone is balanced perfectly with clear, practical, evidence-based advice.

            Dr Hannah Short, MA (Oxon), MB BChir, MRCGP, DRCOG, DFSRH, GP Specialist in menopause, POI and premenstrual disorders and co-author of The Complete Guide to POI and Early Menopause

            This wonderful book is essential reading for all those seeking to better understand and optimise their fertility through plant-based nutrition and other lifestyle measures. It is comprehensive, easy to follow, and meticulously researched, providing much-needed education and practical advice that can be implemented immediately, with the reassurance that all recommendations are backed up by medical evidence. What makes this book even more special though is Lisa Simon’s warmth and compassion, that shine through and bring hope to those who are struggling with these issues. An invaluable addition to the literature which I highly recommend.

            Dr Zahra Kassam, MB BS, MSc, FRCR(UK), FRCP(C), DipABLM, Oncologist and Lifestyle Medicine Physician; Assistant Professor, University of Toronto, Canada; co-founder and Director of Plant-Based Canada

            Lisa is a wonderfully compassionate writer and authority on nutrition and lifestyle for fertility. Her book is backed by the latest scientific research with a holistic approach that seeks to empower readers. If you’re trying to conceive or are currently on a fertility journey, this book has you covered every step of the way.

            Rohini Bajekal, MA (Oxon), MSc, Nutritionist and co-author of Living PCOS Free

            This a wonderful book that I will certainly be recommending to my patients and to anyone considering a pregnancy or wishing to optimise their future fertility. Written by a highly qualified dietitian with a clear message, the language is simple, empathetic, and easy to understand. I can see readers being able to apply and benefit from much of the important advice that Lisa Simon explains so clearly throughout the book. This book will empower anyone on their fertility journey, allowing them to take their health into their own hands using nutrition and lifestyle whilst knowing to seek medical advice when appropriate.

            Dr Nitu Bajekal, MD, FRCOG, DipIBLM, Senior Consultant Obstetrician and Gynaecologist and co-author of Living PCOS Free
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            Foreword

         

         The continually increasing numbers of people struggling with fertility issues, and the grief, sadness and suffering that ensue, call for bold action and for taking charge of this important area of our life. With well-researched information and practical tips, Lisa empowers you to do just this, gently guiding you step by step.

         I have personally witnessed the anguish of some of my close friends, as well as my patients, after doing everything in their power to have a baby, but to no avail. I have seen their sadness and desperation, and the effects on their intimate relationships. Anyone struggling to conceive is willing to try anything that can alleviate this suffering and Lisa shows how simply tweaking diet and lifestyle has the potential to have a hugely positive impact on fertility, for both men and women.

         I am certain that anyone who reads this book will feel confident to move forward in their fertility journey, knowing they are giving themselves the best chance to conceive and, importantly, feeling empowered.

         Enjoy this exciting journey!

         
             

         

         Hana Kahleova, MD, PhD, MBA

Director of Clinical Research

Physicians Committee for Responsible Medicine
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            About the Author

         

         Lisa Simon bsc(hons), ba(hons), rd is a Registered Dietitian and studied Clinical Nutrition and Dietetics at Cardiff Metropolitan University for four years before graduating with first class Honours in 2014.

         She began her career working in Morriston Hospital in Swansea. After a year working with patients with a wide range of clinical conditions, she took up a rotational post at the University Hospital of Wales, where she worked in Neurology, Cardiology and Respiratory Medicine. She then took up a temporary, specialist post in Critical Care in the Royal Gwent Hospital in Newport, before specialising in Gastroenterology in 2016.

         Lisa now works full time at an inpatient adolescent mental health unit as part of a multi-disciplinary team as well as working at CQC (Care Quality Commission) registered healthcare service, Plant Based Health Online, running individual and group consultations and delivering educational webinars. Her clinical areas of expertise are gastrointestinal conditions, liver and pancreatic disease, and male and female fertility.

         Lisa has written a clinical update on diet and fertility for the British Dietetic Association and is one of the three Editors of Plant-Based Nutrition in Clinical Practice published in 2022. She is passionate about providing an evidence-based, individualised approach with her patients, using all the pillars of Lifestyle Medicine to enable a holistic and detailed assessment and treatment plan.
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             Introduction

            Why am I so passionate about helping women/individuals/couples to conceive?

         

         Helping others to conceive has been a passion of mine for the last four years and is a result of my own subfertility struggles for many years and subsequent fertility treatment in 2017. I would like to share my story with you to help you understand why I wrote this book and why I feel so much empathy for every one of my patients.

         After starting menstruating at the age of 14, my periods suddenly stopped three years later. I was taking a contraceptive pill for acne but I had always had a bleed during the week break so when this stopped happening I was not so much concerned as curious. I spoke to my GP and was referred to gynaecology where I had an internal scan and was told in a fairly blasé manner that I might have problems conceiving later down the line, but I was not given any additional information and I didn’t chase it up as I was still a teenager and had far more important things to think about than my future reproductive capabilities.

         My cycle continued to be absent over the following years, and although I did occasionally have a bleed, the vast majority of months passed by without one. Still, I never considered how it might affect my fertility as the thought of starting a family had not entered my mind.

         When I was 27, I miraculously conceived my eldest son, who is now 14, despite still not having periods, and I assumed at that point xthat I would have no problems conceiving another child. However, although my periods returned for a short time following his birth, they stopped abruptly again after a few months and it did vaguely cross my mind that I might struggle to have a second child.

         Just before my 30th birthday, when I was studying to become a dietitian, I suddenly experienced excruciating pain low down in my abdomen which seemed to be concentrated on the left side. It came completely out of the blue and it was absolutely debilitating; I struggled to even stand up straight, let alone walk. It lasted for a few days and then I was able to resume some sort of normal activity. My GP had no idea what it was and put it down to IBS and as I had struggled with this for some time I accepted it. That was until it happened again a few weeks later with just as much severity and I had to miss several days of uni because I was again unable to walk. As it seemed to be so low down I felt it was something gynaecological rather than bowel related and as it was so severe I didn’t want to have to wait for months to be seen so I sought private help, where I was told it was likely to be endometriosis. I ended up having a laparoscopy where endometrial tissue was removed and thought that was it but unfortunately it grew back a few years later and I had a repeat procedure.

         My husband and I started to try for another baby several years later without success and after two years of trying we decided to go down the IVF (in vitro fertilisation) route, mainly due to our ages – I was 36 at the time and he was 41. We attended a lovely private clinic – we were not eligible for treatment on the NHS as I had conceived my eldest naturally – and we arranged for the first round of treatment to commence a few weeks later, pending the initial routine blood checks. No reason was found for our inability to conceive and we were diagnosed with unexplained infertility although endometriosis may have played a part.

         During this time, and anyone who has gone through fertility treatment will attest to this, I searched for any information that would help to optimise our chances of a successful outcome. It xiamazed me just how much misinformation was out there, and I felt grateful that having a science background meant I was able to separate out the myths from the evidence-base. One line kept jumping out at me though: a plant-based diet can help to optimise fertility. I also read that a plant-based diet will guarantee pregnancy and ‘cure’ infertility, and while I knew these were vastly inaccurate claims, I was curious to find out more.

         Now I have to admit, when I first started reading about plant-based diets, I was skeptical. I am a dietitian, and I had always been taught that dairy was an essential food group for a range of nutrients, including calcium, phosphate and protein. I had also been taught that meat, particularly red meat, was an important source of iron, so surely removing these foods from the diet would result in nutritional deficiencies and associated disease states, including osteoporosis and iron-deficiency anaemia? As I was soon to discover, and you will read all about these myths over the coming pages, these worries were unfounded.

         Having read through many studies showing the likely negative effects of animal products on fertility, and the fertility-optimising effects of plant foods, I chose to eliminate meat, fish and eggs from my diet. However, dairy remained as our first round of treatment was successful and I was concerned about removing major sources of calcium and protein from my diet when my baby was developing. At this point, I still had very little knowledge of plant-based sources of these nutrients. It wasn’t until my baby was diagnosed with mild cow’s milk protein allergy (CMPA) at 6 weeks and I was breastfeeding that I made the final leap and eliminated dairy completely.

         To broaden my knowledge of plant-based diets, I enrolled on the first intake of the Winchester University plant-based nutrition course, run by Dr Shireen Kassam of Plant Based Health Professionals. I found this course to be invaluable, and was quickly reassured by the science that plant-based diets are not only healthier xiifor the planet, but also for the individual in terms of reducing the risk of many chronic diseases.

         Interestingly, within three months of going fully plant-based, my menstrual cycle returned and I have continued to have a period every 28-30 days for the past four years. Another welcome effect was the cystic acne that had plagued me throughout my 30s disappeared and has not returned, even during periods of stress which had always been a particular trigger. In addition, I have rarely experienced any endometriosis pain over the past four years, and as an added bonus my symptoms of IBS have pretty much disappeared, although, I’m not going to lie, at first they definitely became worse! It’s important I make clear that this is a purely anecdotal story and as a health professional it would be negligent of me to base my advice on my own experience. This is not what I am doing as you will see in the following pages – all the information in this book is evidence-based which means it is backed up by science.

         My experience, along with the ever-mounting evidence-base, made me feel very strongly that helping women and couples to reduce or eliminate the animal products in their diets could help to optimise their chances of conceiving. Of course, nutrition is only one piece of the puzzle and there are many lifestyle factors which can also negatively affect fertility, all of which will be covered in this book.

         I try to touch on all of these things during a consultation but a consultation only involves one or two people at a time. I want everyone who is struggling to conceive to have this information and to know that there are so many things that you can do to help optimise your fertility. Struggling to conceive makes you feel as though you are not in control of your life but you can take it back; the power is in your hands! Even if you are not trying to conceive, this book will help you to really prepare your body and, if you have a male partner, his too, ready for the day you begin to try to conceive. By laying the xiiifoundations, you are not only helping to improve your own health but that of your unborn child.

         I have written this book after delving into the science for the past four years and seeing just how much can be done to optimise fertility, not just for women but also for the male partner, father, or sperm donor. Successful pregnancy stories from past patients are the outcomes I strive for and I love to keep in touch with my patients to see how their fertility journey progresses. Hearing that a patient has conceived and carried a pregnancy to term really does make my day, and I have included patient testimonials for you to read.

         I also want to highlight that when I refer to ‘women’ and ‘men’ I wish to be inclusive and am referring to all individuals assigned female and male at birth as some individuals now may identify as different genders.

         So, let’s get started!xiv
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            Infertility explained

         

         What is infertility?

         The World Health Organization (WHO) defines infertility as ‘a disease of the male or female reproductive system defined by the failure to achieve a pregnancy after 12 months or more of regular unprotected sexual intercourse’. There are a couple of issues with this definition. First, not everyone who is unable to conceive has a ‘disease’ of the reproductive system. Yes, there are certain diseases that can impact fertility, including undiagnosed coeliac disease (more on that later), but for many individuals and couples trying to conceive, there may be many underlying causes for their infertility that do not include any disease state. Second, and I will discuss this more later, the definition is not inclusive of all individuals and couples with infertility.

         The term ‘subfertility’ is also used when describing someone’s ability to conceive, and often it is used interchangeably with ‘infertility’. However, they are different. Subfertility is a delay in conceiving – for example, if someone has been trying to conceive for a few cycles and has not yet been successful. Infertility is when that delay extends to 12 months or more, so this is the term that will be used throughout this book.

         If you have been trying to conceive for more than 12 months it would be a good idea to see your GP or doctor. They will be able to do an initial assessment to check for things that may be causing problems and can then advise you what to do next. The assessment 2is likely to include questions on your medical history and lifestyle, and may also include a physical examination of you and your partner if applicable. You may then be sent for further tests which, for women, would include blood tests to check hormone levels, scans which can pick up any problems with the ovaries, fallopian tubes and womb (uterus), and any additional examinations that may be needed. For men, tests would include a semen analysis and I will explain what is looked for in this test shortly.

         For women aged 35 and over, when fertility is known to begin to decline, infertility may be diagnosed after six months of trying for a baby. This does not mean that when you turn 35, your fertility will suddenly fall off a cliff and you will automatically struggle to conceive. Women conceive and have healthy pregnancies throughout their late 30s and into their 40s and even 50s; it is just that we are born with a set number of eggs and as we age our eggs reduce in number and quality, so conceiving later in life may pose more of a challenge. There is also an increased risk of health problems as we age that may impact fertility, along with an increased risk of miscarriage and genetic abnormalities. That all sounds a bit grim but all I am trying to highlight here is that thinking about fertility-preserving options at a younger age is important and also empowering because if you are armed with knowledge you can then decide what to do with that knowledge. If you fall into the ‘older parent’ category and have been trying to conceive for six months, do go and see your doctor now. Don’t wait for another six months.

         How rates of infertility are changing

         Almost half of women in England and Wales born in 1989 remained childless by their 30th birthday, an increase of 11% compared to their mother’s generation, and 28% compared to their grandmother’s generation. This in part is explained by a shift towards delaying child 3bearing until later years, but it also reflects the increasing rates of infertility in both men and women, which affects 8-12% of couples globally. This is a significant number of people. These fertility patterns are set to continue, with women born in 1995 showing lower rates of fertility in their 20s than previous study populations.1

         Changing rates of IVF

         The game changer for those struggling to conceive came in the form of fertility treatments, which include intra-uterine insemination (IUI) and in vitro fertilisation (IVF) treatment. The first ‘test tube’ baby, Louise Brown, was born in Manchester in 1978 and since that time fertility treatment has come a long way. A report published by the Human Fertilisation and Embryology Authority (HFEA) in 20212 showed in 1991 (when they first started recording information), 6,700 IVF cycles were performed. Fast forward to 2019 and that number had increased to 69,000! Not only that, but success rates have vastly improved as well. In 1991, the chances of having a live birth for each embryo transferred were only 6%. In 2019 that percentage had risen to 25%. There are also significant differences in women in same-sex relationships and on their own accessing treatment. In 2009, 489 IVF cycles involved women in same-sex relationships. In 2019 this had increased almost fivefold, to 2,435, along with a significant rise in IUI treatment. Women going through treatment alone accounted for 565 IVF cycles in 2009, but in 2019 this had increased to 1,470.4

         Reasons for IVF

         Although not mentioned in the 2021 report, the previous HFEA report looking at 2014-20163 showed that male infertility was the most common reason for couples accessing fertility treatment. This accounted for 37% of couples. Unexplained infertility accounted for 32%, followed by ovulatory disorder (13%), disease related to the tubes (12%) and endometriosis (6%). The fact that male infertility was the most common reason for couples turning to fertility treatment really highlights how important it is to get men involved in the conversation and making positive changes to their diet and lifestyle in order to help their fertility.

         Making the conversation inclusive

         It is vital to make the conversation inclusive to all, including those wanting to have a child without a partner, people of colour, people living with disabilities or medical conditions who may require fertility services, those from disadvantaged backgrounds and people from the LGBTQIA+ community.

         It is important to make clear that the diet and lifestyle guidance in this book is aimed at men and women without structural defects, such as blocked fallopian tubes, scarring from previous injury or infection, obstruction of the reproductive tract, or congenital defects. In these cases, optimising diet and lifestyle will unfortunately not help to optimise fertility, although it will of course have beneficial effects on overall health and the risk of chronic disease. This book’s guidance is aimed at men and women with unexplained infertility, male-factor infertility, infertility associated with hormone-driven conditions, including polycystic ovary syndrome (PCOS) and endometriosis (more on these conditions in Chapters 4 and 5), hormonal imbalances leading to thyroid dysfunction and absent or irregular menstrual cycle, and lifestyle factors including 5obesity, underweight, excessive alcohol consumption, smoking, stress and poor-quality diets.

         I have split the diet and lifestyle advice in this book into what are known as the ‘six pillars of lifestyle medicine’ (developed by the American College of Lifestyle Medicine). This is because I believe infertility and any health condition can only be helped fully by adopting all six pillars rather than just focusing on one thing. Health is a jigsaw; it needs all the pieces, and Figure 1 sets those out for you.

         
            
[image: ]Figure 1: The six pillars of lifestyle medicine

            

         

         Lifestyle medicine is different from the medical model. The medical model – what your GP and/or gynaecologist will have been taught in medical school – focuses on treating existing diseases with medication but ignores the root causes of many diseases. Lifestyle medicine has six key focus areas: nutrition, exercise, stress, the avoidance of toxic substances, sleep and relationships. It acknowledges that all of these areas need attention in order to treat illness and disease holistically. By highlighting all of the areas in our lifestyle that have the potential to cause ill health, it enables you to take control of your health and encourages positive behaviour change, something that is vital in treating lifestyle-related conditions and diseases. Of course, this does not mean that medication should be 6ignored; the model is a complementary not an alternative way of treating disease and should always run alongside medical interventions if these are needed. Please run like the wind if you encounter anyone who advises otherwise.

         
            
241References

            1. Statistics O for N. Childbearing for women born in different years, England and Wales 2020 [Internet]. 2022 [cited 2022 Jul 30]. Available from: www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/conceptionandfertilityrates/bulletins/childbearingforwomenbornindifferentyearsenglandandwales/2020

            2. Human Fertilisation and Embryology Authority. Fertility treatment 2019: trends and figures [Internet]. 2021 [cited 2022 Aug 1]. Available from: www.hfea.gov.uk/about-us/publications/research-and-data/fertility-treatment-2019-trends-and-figures/

            3. Human Fertilisation and Embryology Authority. IVF treatment safer, more available and more successful than ever before, new report shows [Internet]. 2018. [cited 2022 Aug 1]. Available from: www.hfea.gov.uk/about-us/news-and-press-releases/2018-news-and-press-releases/press-release-ivf-treatment-safer-more-available-and-more-successful-than-ever-before-new-report-shows/

         

      

   


   
      
         
7
            2

            The male reproductive system

         

         Male-factor infertility is either a primary or contributing cause in around 50% of couples, but research often focuses on the woman, with the result being we know little about men’s reproductive concerns, or how they are involved in their partner’s reproductive decisions and health.1 There are many reasons for male infertility, including injury to the testicles, congenital defects, and inflammation. All of these things can affect the specialist cells in the testicles called Leydig cells which produce testosterone. This is not just important for sex drive but for the whole process of sperm development. Other issues include genetic disorders, the side effects of medications, and problems getting and maintaining an erection. However, I want to highlight that out of that 50% I mentioned, around 40% are not caused by an underlying medical condition but are due to problems with the quality of the sperm.2 This is important information because it means that in the absence of a disease or medical condition, there may be a solution.

         For sperm to do their job of fertilising an egg, they need to be structurally normal and produced in adequate quantities. Although millions of sperm are released during each ejaculation, only one will actually fertilise the egg. When you think about it like that it would be easy to wonder why it can be such a struggle to conceive but, as I will explain, there are many factors involved to ensure that one sperm is healthy enough to make that journey and reach its destination.  An individual sperm basically consists 8of a head, a midpiece and a tail (see Figure 2), and the tail needs to have good movement (motility) to enable it to swim up towards the egg. The overall quality of a sperm determines not just how easily it is able to reach and penetrate the egg, but the health of the foetus that will develop as a result of fertilisation. If all medical explanations for a man’s infertility have been ruled out, his inability to conceive may be a result of one or more of the following factors:

         
	Poor diet quality

            	Weight (under or over)

            	Stress

            	Smoking

            	Environmental pollutants

            	Alcohol consumption

            	Certain prescription medications and recreational drugs.

         


            
[image: ]Figure 2: A single sperm

            

         

         Infertility has the potential to compromise a man’s sense of identity, leading to feelings of failure and a loss of masculinity.3 Including men in the conversation and allowing them to feel as though they can talk about how infertility is affecting them is vital. This may lead to more men seeking help, which in turn can enable them to make positive diet and lifestyle changes to help optimise their fertility. Reproductive health should never be the sole concern of the female because men play an equal role in the conception process. A baby is made half from an egg, and half from 9a sperm and both need to be of good quality to achieve the best outcomes.

         How does the male reproductive system work?

         To understand how diet and lifestyle interventions can help to improve male fertility, it is important to first understand how the male reproductive system works.

         To start with, it has three functions:

         
	To produce, maintain and transport semen.

            	To discharge sperm inside the female reproductive tract to enable fertilisation.

            	To produce and secrete male sex hormones.

         

Unlike the female reproductive system the majority of which is internal, most of the male reproductive system is outside the body. These parts are the penis, scrotum and testicles, or testes. The scrotum is actually quite clever as it acts as a temperature controller for the testicles. Sperm need the testes to be at a slightly cooler temperature than normal body temperature (about 2ºC less) so to allow this to happen the scrotum contracts the muscles in its wall to move the testicles closer to the body for warmth, or relaxes the muscles to move them further away from the body to allow them to cool. This is why, if the male goes for a cold swim, his testicles will appear to shrink as they move closer to the body for warmth; they are protecting his sperm.

         The testicles themselves are responsible for making testosterone, the main male sex hormone, and generating sperm. There are coiled tubes inside the testes called seminiferous tubules and these are responsible for producing the sperm.

         There are also internal parts of the system, including the epididymis, which is a tube attached to the testes where the sperm are stored, and the vas deferens, or sperm duct. This is a tube which 10carries the sperm from the epididymis and towards the penis. When this happens, the sperm collect fluids along the way and this mix of sperm and fluids is called semen. Semen, or seminal fluid, is like a transport vehicle for the sperm, carrying it from the male reproductive tract to the female reproductive tract to enable it to reach its destination.

         
            
[image: ]Figure 3: The male reproductive system

            

         

         You can think of this process in a similar way to planting a seed and watching it grow. In order for the plant to develop, it needs hydration, sunlight and nutrition. Sperm also require these things in order to be of good quality. When I say sunlight, I mean that in a roundabout way. Sunlight on our skin enables us to make vitamin D and, as you will see in the nutrition chapter, Chapter 13, this has an essential role in sperm health. 11

         Male reproductive hormones

         Hormones also play a huge part in the reproductive process. The key players in men are testosterone, gonadotrophin-releasing hormone (GnRH), follicle stimulating hormone (FSH) and luteinising hormone (LH).

         
            Testosterone is commonly thought of as a male-only hormone but it is also an important hormone produced in women (I will explain this more in the next chapter). In men it is involved in the creation and growth of the penis and testes, and plays a key role in the development of muscle, the deepening of the voice and hair growth during puberty. It enhances sex drives, is involved in the making of new blood cells, and helps maintain bone and muscle strength throughout puberty and beyond. Testosterone is produced within the testes by the Leydig cells, but also in small quantities by the adrenal glands (small glands that sit above the kidneys). It is essential for the creation of new sperm in the testes, a process called spermatogenesis.

            GnRH is released from the hypothalamus in the brain and binds to the back of the pituitary gland, also in the brain. Here it stimulates the creation and release of FSH and LH, both vital for successful reproduction.

            FSH and LH work together to produce sperm in the testes. FSH, produced in the pituitary gland in the brain, plays an important part in the function and maturation of another type of cell in the testes, the Sertoli cells. These are essential for sperm production so low FSH levels can really affect sperm quality. LH is responsible for stimulating the Leydig cells to produce testosterone. Low LH levels can result in reduced testosterone levels which not only affects male libido but can also negatively affect fertility. You can see then how important these hormones are for the correct functioning of the male reproductive system (see Figure 4).12

            Other hormones that can affect male fertility include oestradiol (more on this in the next chapter), prolactin, progesterone and thyroid-stimulating hormone (TSH). I’m not going to delve deeply into these; I just want to mention them so you are aware it is not just the main hormones mentioned above that are present in the male body.

         

         
            
[image: ]Figure 4: Male reproductive hormones

            

         

         
13Sperm quality

         There are several different terminologies used when describing sperm quality, most of which have very long names and all sound pretty similar. To save you thinking ‘what’s that now?!’ I’ve put them in Table 1 so if you come across one of the terms in this book or elsewhere and you can’t remember what it means, you can have a quick look here:

         
            Table 1: Definitions of sperm quality

            
               

	Term
            
                        
                        	Description



	Spermatozoon (plural spermatozoa)
            
                        
                        	A sperm/sperm



	Oligospermia/oligozoospermia
            
                        
                        	A low sperm count



	Asthenospermia
            
                        
                        	Poor sperm motility (ability to move)



	Oligoasthenospermia
            
                        
                        	Low sperm concentration and poor motility



	Azoospermia
            
                        
                        	No sperm present



	Teratospermia
            
                        
                        	Low percentage of normal sperm






         

         Men being investigated for infertility alone, or as part of a couple, will need to provide a semen sample and this will then be analysed to check the quality of the sperm. I have set out the healthy parameters in Table 2.

         A healthy sperm count is important because, even though it only takes one sperm to fertilise the egg, the more healthy sperm you have, the greater will be your chances of conceiving each month. The volume refers to the amount of ejaculated semen. Motility looks at the movement and swimming power of the sperm: sperm 14need to travel a pretty long way to reach the woman’s fallopian tube to fertilise the egg, so if motility falls below the reference range it can result in male infertility. Vitality looks at how many live sperm are present in an ejaculate, and morphology (structure) refers to the size and shape of the sperm: all men produce some abnormal sperm but the ratio of abnormal to normal is what is important.

         
            Table 2: Healthy sperm parameters as set out by the World Health Organization (WHO, 2010)

            
               

	Parameters
            
                        
                        	Reference range



	Sperm volume
            
                        
                        	1.5-6 ml



	Sperm concentration
            
                        
                        	≥15 million spermatozoa per ml



	Total sperm count
            
                        
                        	≥39 million spermatozoa per ejaculate



	Motility
            
                        
                        	≥40% motile spermatozoa or ≥32% with progressive motility



	Vitality
            
                        
                        	The percentage of live spermatozoa must exceed 58%



	Morphology
            
                        
                        	≥4% of spermatozoa






         

         A decline in male fertility

         The topic of a worldwide decline in male fertility was first proposed in 1974, and there is a large body of evidence that has been collected since that time suggesting that sperm parameters are declining, especially among young men from general populations in Northern Europe. This includes the UK. A recent study looking at semen analysis of almost 120,000 men between 2002 and 2017 showed that sperm counts declined 10% over that time and the number of men needing fertility treatment increased.4 Some of the explanations for this include diet quality, weight, chronic diseases such as diabetes and high blood pressure, exposure to environmental toxins, 15tobacco use, sedentary lifestyles and lack of sleep.5 All of these factors will be discussed in their dedicated chapters.

         Another potential factor that may impact male fertility is the radiofrequency electromagnetic waves (RF-EMW) produced by mobile phones. Use of these devices has increased which has led to much research being conducted regarding their safety. The majority of studies looking at the effects of these waves on sperm quality have been conducted on rats or mice which cannot be used as evidence for the human male population. However, there has been a study on human semen6 where semen was collected from the male participants and exposed to EMW from a mobile phone in talk mode for 60 minutes at a distance of 2.5 cm from the semen sample. Immediately after exposure, the samples (along with the control samples that had not been exposed) were analysed for sperm concentration, motility and vitality. Although there were no significant differences in sperm concentration or DNA integrity, the motility and viability were significantly lower in the samples exposed to the EMW. There were also significantly higher amounts of chemicals that are linked to chronic inflammation and damage to reproductive cells in the exposed sample. It is important to note that this study had a very small sample size of 32 and more much larger studies are needed. It is also important to note that these will always be test tube studies as, ethically, men cannot be exposed to these waves knowing there might be harmful effects. However, it may be sensible for men to avoid carrying their mobile phones in their pockets or sit with them on their laps.

         Inadequate sperm quality is a key contributor to male subfertility, so it is important for the male to do everything he can to produce good quality sperm. This applies to all males involved in the fertility process, from those donating sperm, whether that be for a surrogate or anonymously to a sperm bank, to those in heterosexual relationships. 16

         Erectile dysfunction (ED)

         ED is the inability to achieve and maintain an erection, which of course then prevents couples from having sexual intercourse. It most commonly happens after the age of 40 and, as a man ages, the likelihood of ED occurring increases. However, it can also be common in younger men and I have seen patients in mid to late 30s with a number of other health conditions who have been diagnosed with ED.

         Is there a cause?

         Well, it is commonly a warning sign for cardiovascular disease, with ED occurring about three to five years before a cardiovascular event such as a heart attack or stroke,7 and, because of this, it is sensible to look at diet and other lifestyle factors that can be addressed to help reduce this risk. These include improving diet quality, reducing stress, ensuring regular exercise, stopping smoking and reducing alcohol consumption. Some medications are also associated with an increased risk of ED, including some antidepressants, antihistamines, blood pressure medications and diuretics (commonly known as ‘water tablets’). However, if you are concerned that any medication may be having a negative effect on sexual performance, it is essential that you consult with your doctor as stopping those prescribed for a health condition without medical advice can be very dangerous.

         Why blood flow is so important

         The penis is an organ of the body and as such relies on a good supply of blood in the same way as other organs, including the heart and lungs. For optimum blood flow, blood vessels need to be in good health so they can dilate (widen) properly and allow blood to flow freely to the penis when a man is aroused. This supply of 17blood then promotes the contraction and extension of the penis, while the muscles compress the veins, stopping the blood from leaving too quickly which would signal the end of the erection. It’s amazing how much blood the penis needs to become erect – up to eight times the amount needed when it is in its flaccid state. So, in basic terms, the aim is to maximise the amount of blood entering the penis and minimise the blood leaving.

         The magic of nitrates

         One of the most important components of a plant-based diet in improving blood vessel health are nitrates. These provide a source of nitric oxide which plays several roles. It is involved in the relaxation/erection of the smooth muscle tissue in the penis, and also exerts antioxidant, anti-inflammatory effects on the blood vessel walls. Additionally, it helps to widen the blood vessels so that blood can flow more freely to the penis and other organs and this also helps to reduce high blood pressure, which is a risk factor for cardiovascular disease.

         So, what foods should men be eating to provide these essential nitrates? Well, leafy greens, berries, pomegranates, oranges and walnuts are among the best sources, but eating a variety of fruit and vegetables will mean a regular intake of nitrates. As our bodies start to lose the ability to make and use nitric oxide as we age, the earlier we start to include these foods in our diet the better. It is worth noting here that sexual dysfunction in women is also increasing, and as a healthy blood supply to the vagina is also important to try and reduce this risk, all of these foods are just as beneficial to women’s sexual health. Additionally, a large, recent umbrella review, which is basically a review of reviewed studies (the best you can get), found that including soya regularly in the diet was associated with a reduced risk of vaginal dryness;8 yet another reason to pack that soya in!18

         On the opposite side of the scale, animal foods promote oxidative stress in our bodies and this actually reduces how much nitric oxide is available to work its magic. In a nutshell (pardon the pun) this means an increased risk of ED and cardiovascular disease.

         Although we don’t have published data currently showing that a whole food plant-based (WFPB) diet specifically can help prevent ED, we do have increasing data showing the beneficial effects of a Mediterranean-style diet. Recent research found that a healthful plant-based diet index (hPDI) is associated with a reduced risk of ED, with every unit increase in hPDI being associated with a reduced risk.9 The hPDI is a way of categorising plant foods that have beneficial effects on your health, so these include whole grains, nuts, fruit, vegetables and legumes, all the foods that make up a WFPB diet. This means that, by including more of these plant-based foods, there may be a lower risk of developing ED. More research is needed in this area but data so far are promising.

         So, to summarise: men if you want a happy penis, eat more plants!
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            The female reproductive system

         

         The female reproductive system includes inner and outer parts and these are set out in Figure 5. What I find really surprising is how little as women we know about our outer parts. I carried out a very small experiment and asked a few friends to label both the inner and outer systems on a picture and although all of them labelled the inner system perfectly, not one got every part of the outer system right. This is not uncommon and was found to be the case in a survey by The Eve Appeal, a gynaecological cancer charity in 2016. Less than a third of the women surveyed were able to correctly label several parts of the external reproductive system highlighted in Figure 5, with 44% not being able to identify the vagina and 60% having no idea where the vulva was. This is really concerning, and it also makes me feel very sad. As women, we should know every inch of our bodies, not just to enable us to experience pleasure and to feel empowered, but also to be able to spot any abnormalities that may develop. I would really encourage you to educate yourself on your body (I admit I was one of those women a few years ago) and examine yourself on a regular basis. The best way to do this is by taking a mirror into the bathroom and standing with one foot on the floor and the other on the edge of a closed toilet seat, or something of similar height. Just be careful to maintain your balance and remember to lock the door – the last thing you want is for your partner, or worse your housemate, walking in on you!20

         
            
[image: ]Figure 5: The female reproductive system – internal and external

            

         

         How does the internal reproductive system work?

         A woman’s internal reproductive system has several functions including the production of hormones as well as producing eggs and providing the conditions for a baby to develop. It is the ovaries that produce the eggs needed for conception. Each month, one or other ovary will release an egg which is then carried to either the left or right fallopian tube, depending on which ovary produces it. Of course, it is possible for two eggs to be released, which will result in non-identical twins if both are fertilised. 21

         Once the sperm has made its journey to the fallopian tube, its job is to fertilise the egg there. If that happens successfully, the next stage is for the now fertilised egg, the embryo, to travel to the uterus and burrow into the uterus lining. This is called implantation. If fertilisation does not occur, the uterus lining breaks down and results in a woman’s monthly period. In order for this whole process to take place, a range of hormones are produced and I will go through these now.

         Hormones explained

         It can be quite difficult to explain how reproductive hormones work without getting too technical so I hope that Figure 6 will help as a visual aid alongside the text. The key players in women are the well-known oestrogen and progesterone, but also testosterone (though regarded as a ‘male’ hormone), gonadotrophin releasing hormone (GnRH), follicle-stimulating hormone (FSH), luteinising hormone (LH) and anti-Mullerian hormone (AMH).

         
            As in males, GnRH is released from the hypothalamus in the brain and binds to the back of the pituitary gland, stimulating the creation and release of FSH and LH.

            FSH: Once this is released from the pituitary gland, it travels to the ovaries in the bloodstream and binds to receptors there, controlling their function. Here it stimulates the growth of the follicles from which eggs are released and increases the production of oestradiol.

            Oestradiol: This is the strongest of the three naturally occurring oestrogens and is the main oestrogen in women’s bodies. It has many roles but its fertility-specific roles are increasing LH levels around day 12-14 (see below) and thickening the lining of the uterus ready for implantation of a fertilised egg (embryo). It is mainly made by the ovaries and levels are highest when you ovulate and lowest 22during your period. Oestradiol levels reduce as you age, and this occurs most significantly at menopause.

            LH: This travels in the same way as FSH and acts on the ovaries in slightly different ways. In the first two weeks of a woman’s menstrual cycle it is needed to enable the ovarian follicles to produce oestradiol. The levels of LH then increase rapidly around day 12-14 to enable the egg to be released in the normal ovulatory process. Once ovulation has occurred, the remains of the ovarian follicle form something called a corpus luteum (basically a structure that secretes hormones). LH stimulates this to release progesterone which is a vital process as progesterone helps to support pregnancy in its early stages. This is why women who go through IVF are given progesterone pessaries following embryo transfer.

            Testosterone: In women this is produced in the ovaries and the adrenal glands. It enhances women’s sex drive and the majority produced by the ovaries is converted into oestradiol. However, some women can have high circulating levels of testosterone and, although there are several conditions which can cause this, it may be a sign of PCOS and this syndrome will be discussed at length in Chapter 4.

            AMH: This is made in the follicles of the ovaries and is used as a measure of ovarian reserve – that is, how many eggs you have. An AMH test when going through fertility treatment will tell you your egg count. A low result suggests a low number of eggs but it doesn’t tell you the whole story. It doesn’t tell you what quality your eggs are, which is a really important factor, and it has the potential to cause alarm and stress for women and couples going through treatment. As your eggs naturally diminish with age it means that AMH levels will be lower the older you are when you are tested. However, the test can be an important part of fertility treatment as it can be used to predict how many eggs you will produce and what dose of medication to use during the process. 23

         

         
            
[image: ]Figure 6: How female sex hormones work together

            

         

         The menstrual cycle

         Just as our pulse is a vital sign of life, the menstrual cycle is a vital sign for reproductive health. A normal cycle is not just the textbook 28 days; it can range from 24 to 35 days, so please don’t worry if your cycle is on the lower or higher end of this range. It begins on day one of your period and ends on the day before your next period. There are some situations which may cause temporary fluctuations in your menstrual cycle and these include:24

         
	being on hormonal contraception or other medications

            	pregnancy and breastfeeding

            	when a woman has recently started her periods, fluctuations in the first year are normal.

         

Having irregular or absent periods for a prolonged time is a sign that something is not right in your body and I would advise, if this is happening to you, that you speak with your doctor so they can run some tests and refer you to the right specialist to investigate further if needed. It can be especially common in women who do a lot of strength training, to the extent that body fat is stripped right back. Externally these women can appear very fit and healthy but actually with that little body fat comes the very real risk of an absent or very irregular menstrual cycle, and that can cause all sorts of problems, not just for fertility but also for general health. I will discuss this in detail in Chapter 14.

         Periods are different from person to person and there can be fluctuations in length and heaviness of the bleed. This happens from time to time and has likely happened to every woman at some point. For example, if you experience high levels of stress there may be an effect on your period that month, or you could have started a medication that is known to affect the menstrual cycle. It is normal to experience small changes, but if those changes continue for several months or are very different to your normal cycle it is important to see your doctor where you can ask about any medications you may be concerned about or be referred on for further investigations. When you are trying to conceive, the absence of your period, or a menstrual cycle which is very irregular, can cause a lot of concern and stress. You can feel concerned there may be something wrong which results in stress, and you can feel more stress because you are trying to work out exactly when you are ovulating and trying to conceive within that window. I have been there and I know the pressures it can put not just on yourself but on your relationship. 25It is not a fun way to live so please do make sure if you have any concerns about your menstrual cycle you make an appointment to speak with your doctor.

         The phases of the menstrual cycle

         When women talk about their menstrual cycle it is often very much focused on their period, but there is so much more to it than that. It is divided into two main phases: the follicular phase followed by the luteal phase. Figure 7 shows the differences in hormone levels in the two phases and will hopefully make it easier to understand.

         
            
[image: ]Figure 7: The phases of the menstrual cycle

            

         

         The follicular phase begins on the first day of your period and ends when you start to ovulate, so it typically takes up the whole of 26the first part of your menstrual cycle. Oestrogen levels increase and this promotes thickening of the lining of the uterus. FSH levels rise which stimulate the growth of some follicles in the ovary. One of these follicles becomes dominant and produces an egg. You may feel an increase in energy levels, along with greater focus, mental clarity and a more positive mood. I know for me this part of my cycle is when I am the most productive. I can feel the effects on my brain as soon as I enter the next phases – it literally turns to cotton wool!

         The luteal phase lasts from day one of ovulation to the day before your period. During the luteal phase, there is a rise in progesterone which works alongside oestrogen to enable the uterine lining to remain thick in preparation for pregnancy. When your body recognises there hasn’t been a pregnancy, hormone levels will decrease and this triggers the onset of your period. For a few days during the luteal phase, many women experience symptoms known as premenstrual syndrome, or PMS. These include fatigue, brain fog, lower mood and irritability. During this phase it is really important to be kind to yourself. If you feel like just curling up on the sofa in your PJs with a book and some delicious plant-based chocolate, that’s okay! Listen to your body, allow yourself to be antisocial if you don’t feel like seeing anyone, and know that in a few days these feelings will pass and you will be back to your old self. If you feel though that your symptoms are taking over and lasting for a significant length of time each month, please seek help as this may be a sign of a menstrual cycle disorder called premenstrual dysphoric disorder, or PMDD. This is similar to PMS but the symptoms, especially the emotional ones can be much more severe and some women can really struggle to function during these weeks, with sometimes huge effects on their home and work life. There are so many things that can be done to make this half of your cycle easier, so please do speak to your doctor and don’t suffer in silence.27

         Primarqy and secondary amenorrhoea

         Amenorrhoea is the term used to describe an absence of your period and there are two types, primary and secondary.

         Primary amenorrhoea is when a young woman does not have her first period by the age of 15. Usually, a girl will get her first period around the age of 12, but it can be earlier. I must stress that this condition is rare, with less than 0.1% of the population affected. Causes of primary amenorrhoea include PCOS, premature ovarian insufficiency (POI), anatomical defects and a genetic condition called Turner syndrome which only affects females.

         Secondary amenorrhoea is the term used when a woman initially menstruates but then her periods suddenly stop for at least three consecutive cycles if previously menstruating regularly, or six cycles if previously experiencing an irregular cycle. Functional hypothalamic amenorrhoea (FHA) is one of the most common causes of absent periods, particularly in women with PCOS, and can present as both primary or secondary amenorrhoea, but other causes must be ruled out before this is diagnosed. FHA is caused by a functional disorder of the hypothalamus which has an impact on the hormones that it produces. It is potentially reversible and needs to be addressed because if low levels of oestogen continue in the long term, there can be consequences to bone, mental and reproductive health, and an increased risk of cardiovascular disease.

         Common triggers for FHA include lifestyle factors that can easily be addressed with the right support. These include excessive exercising, high levels of stress, disordered eating and low body weight. It has often been found to be the underlying cause for absent periods in women who maintain their weight at the higher end of their ideal body weight but who display signs of disordered eating, such as avoiding certain foods or fasting for long periods. This shows that it is not just women who are classed as underweight who are at risk of FHA and the resulting hormonal imbalance; it is any woman 28who has a disordered relationship with food, and/or is experiencing chronic stress, and/or over-exercising. All of these things can impact the menstrual cycle so if you feel any of these apply to you it is important to mention them to your doctor if you are attending with a history of absent or irregular periods.

         Studies have shown that women with FHA may be at higher risk of depression and cope less well with stress, including their autonomic responses. Let me explain.

         The effects of stress

         The autonomic nervous system consists of the sympathetic (fight or flight) and parasympathetic (rest and digest) systems. When a stressful event happens, the sympathetic nervous system responds by increasing our heart and breathing rates. We become more alert and aware, and our energy levels are increased to prepare us for action. You can feel these effects when you are about to do something you find stressful; you may feel as though your heart has gone into overdrive and you will feel as though you have adrenaline racing through your body. You may also become restless and feel hot. This is your sympathetic nervous system kicking in. In this sense it is a bit of a misnomer – not very sympathetic, right?

         The parasympathetic system does the opposite. Once the stressful event is over it brings down our heart and breathing rate, conserves energy expenditure, and the body enters a calm state. You can activate this system yourself by practising meditation, or yoga for example, which is why stress management tools are so important. When both systems work in harmony, the body remains in balance: the sympathetic system gives us the tools we need to respond to stress appropriately and the parasympathetic system returns us back to our previously calm state. The problem occurs when the sympathetic system remains switched on when the body is not coping with stress as it should. This means the body remains 29in constant fight-or-flight mode which increases the chance of a number of health conditions if it continues for a long time. This includes negative effects on reproductive health.

         Cognitive behavioural therapy (CBT) can be useful for anyone who suffers from chronic stress and anxiety, but it has been shown in studies to be effective for women who have FHA related to high levels of stress. CBT is a talking therapy which can help change the way you think and behave as the aim is to reduce negative thoughts and feelings that can leave you trapped in a vicious circle. I bet you will all have experienced this at various points of your life but if it is something that is happening frequently it would be a good idea to discuss with your doctor and ask for a referral. Unlike other talking therapies, CBT focuses on the present rather than discussing the past, and it works on the idea that physical actions as well as thoughts and feelings are all interconnected. By breaking down your problems into their separate parts and then discussing each separately, you can figure out how to turn around negative thoughts and behaviours and it can really help you deal with issues that you might be finding overwhelming. The great thing about CBT, and another way it differs from other talking therapies, is that you are then equipped to deal with future problems as they arise. As with all talking therapies, there can be some disadvantages, but you will be able to talk through all of these and any additional concerns with your therapist.30
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