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The body is not soiled. Is not filth to be forgiven.
The body is not an apology.


Sonya Renee Taylor
‘The Body is Not an Apology’










INTRODUCTION



In Search of the Womb


Where better to learn about anatomy than a museum dedicated to the wonders of the human body?


Serendipitously, that’s exactly where I find myself on a bright October morning when even the stone spires of Edinburgh seem to wink in the cool autumn sun. I’m early to meet a friend in this city with its grisly history of body snatchers and ghosts, and as I pass the imposing archway of the Royal College of Surgeons, an inscription on its threshold presents an invitation too tempting to ignore. ‘Hic sanitas’, say the letters etched on the pavement. Here is health.


Ten years ago, I visited the Surgeons’ Hall Museums with my children, oohing and aahing over the rows of ‘things in jars’, as the gallery’s brochure puts it, and at the spotlit dioramas of tailcoated doctors hunched over mannequins with gory, papier-mâché wounds. Since then, I’ve trained and practised as a midwife, working in labour suites, community clinics, triage units, and ante- and postnatal wards. In doing so, my fascination with anatomy has surpassed my daughters’ fleeting interest in the subject and taken on a distinctly obstetric slant. The female reproductive system is my passion as well as my professional milieu – the way it functions and malfunctions, the way it brings forth life or causes death, the way it yields joy and pain in equal measure. Today, the idea for this book about the most miraculous and misunderstood organ in the human body is in the earliest stage of gestation: a flicker of inspiration; a moment charged with possibility. Today, I’m here to see the wombs.


I see the Obstetrics and Gynaecology exhibit signposted towards the back of the second floor and hurry towards it. First, though, I have to navigate the many organs deemed by the curator to be shinier and sexier to the visitor. Like a supermarket with all of its sweetest treats racked up front and centre, the museum opens with a sizeable showcase of military medicine. Bits of blasted skulls and amputated limbs illustrate the many ways in which men have hurt and healed each other on the battlefield. This, apparently, is glorious. I hustle through the aisles. It’s not that I’m not impressed, but I’m after something a bit different today: bits of the ‘weaker’ and ‘fairer’ sex; organs that have seen the havoc wrought by birth and the vagaries of the female life cycle.


I move on through livers and bowels, a perforated appendix, a heart with a stab wound swishing across its grey, bloated chambers. There are stripped veins and a foot in the Vascular Surgery room; dull, staring eyes in Ophthalmology; misshapen jaws in the Oral and Maxillofacial display. Dawdling briefly in Urology, I count twenty testes and numerous penises in various stages of sickness and health. I look again at my map to make sure I haven’t missed my destination: no, keep going, back and back into the depths of the museum.


Passing an impressive array of aneurysms by the rear staircase, I turn a corner and then there it is: Obstetrics and Gynaecology, the smallest section in the museum with just four shelves of specimens. I try not to be disappointed; I stop and study each jar in turn, giving every organ the respect it deserves, wondering at the women whose bodies were flayed and fragmented in the name of science. There are thirteen uteruses – fewer than the testes around the corner, I note – some bloated with fibroids and cancers, and one with the slim white snake of a contraceptive coil still nestled in its flesh. A disembodied vulva still bears a tuft of startlingly bright ginger hair: a signal flare from the past, its meaning lost. There are no names, no personal details given apart from the briefest of diagnoses printed on cards. These organs, the seats of human life, are unsettlingly inert; the accompanying descriptions do not indicate which of these wombs have borne children, although given the fact that most of the specimens were harvested a good hundred years ago, before the advent of reliable contraception, there’s every chance that almost all of them did.


As if to underline this function – or perhaps to compensate for the relative paucity of the exhibit – an eighteenth-century ‘Obstetrical Chair’ with stiff, varnished struts has been placed in the corner. ‘The base,’ a card explains helpfully, ‘can be anchored to the floor,’ as if the birthing woman is so volcanically powerful – or, perhaps, so dangerous – that she must be tethered to the Earth, lest the force of her labour shoot her into orbit like a rocket. As a midwife, I’ve borne witness to this power many times – women transformed into raging demons, their bodies racked by each contraction of the uterus, their eyes on fire. These wombs suspended in formaldehyde are long dead, though, and silent. They hold their secrets quiet and close.


Two young women interrupt my reverie. Passing through Obs and Gynae, they shiver and recoil at the organs on display. ‘Go, uterus,’ deadpans one of the women to her friend as they grimace at the disembodied wombs and hurry to the next room, Otolaryngology, taking time to admire the ears and noses, and then lingering over the apparently less offensive infant limbs in the room beyond.


Something about the wombs sitting silently in their jars has been too much, too close, for these women. Scarier than the relics of the battlefield, more repugnant than diseased bowels and bladders.


Sometimes it’s easier not to see, not to know. Mapping the body can unsettle as much as it empowers – awareness begets questions with uncomfortable answers. In this book, though, among these pages, we are made of sterner stuff and we journey with an open mind. We are ready to understand the uterus, and to find out where we all began. We stop. We linger. We learn what’s inside the jar.


__________


A normal uterus (and I use the word ‘normal’ advisedly) is roughly 7 centimetres tall by 5 centimetres wide, with walls about 2.5 centimetres thick. The organ is sometimes said to resemble an upside-down pear, although in the final stages of pregnancy, a uterus can expand to the size of a watermelon. The female reproductive system is often described in culinary terms – a womb like a pear, ovaries like almonds, a fetus like a plum or a tangerine – perhaps to render the parts sweetly benign; tender morsels of sugar and spice and all things nice. This, after all, is a truth sung to us in rhyme from our earliest days and repeated by society ad nauseam: that girls are delicious and there for the tasting. From this point on, though, this book will eschew all food metaphors. We will learn that the uterus is far more than a sweetmeat or an empty vessel. We are learning, now, that the womb is a muscle. We can compare it quite accurately to a clenched fist, not only in size, but in power.


In fact, the uterus is remarkably similar in size and structure to another, far more celebrated organ: the heart. Like the heart, it is comprised of three layers: in this case, there is the endometrium (an inner layer, which thickens and sloughs off each month as a menstrual period, and which nourishes both embryo and placenta in pregnancy); the myometrium, a smooth muscle layer formed of tightly woven fibres that can flex and relax, causing cramps or contractions; and the outer perimetrium, a filmy, visceral cover.


On either side of the uterus are slender tubes leading to the ovaries where eggs are stored, and at the bottom or ‘neck’ of the uterus is the cervix, a kind of fleshy gateway to the vagina. This is the diagram which many of us were forced to draw and label at school, although that knack seems to fade as we get older. According to surveys in 2016 and 2017 by the Eve Appeal, a gynaecological health charity, many young women could not accurately name the parts of the female reproductive system.1 Only about 50 per cent of all men could identify a vagina on an anatomical illustration, and as for their ability to locate the uterus . . . the less said about that gaping cavern in the public’s knowledge, the better.2


To make matters somewhat more complicated, the ‘normal’ womb has infinite variations, some of which are surprisingly common and some of which are almost implausibly rare. For example, the position of the uterus within the pelvis can vary widely: the anteverted (forward-tipping) position, in which the uterus leans onto its neighbour, the bladder, is only found in 50 per cent of women. The rest are evenly split between mid-position (self-explanatory) and retroverted (tilted back towards the bowel). In this case, the ‘norm’ actually only describes about half of us.


Some people, in fact, have uteruses that bear very little resemblance to those diagrams at school. There is the unicornuate womb – not, sadly, a mythical horse prancing through the pelvis, but rather a uterus that has only one side or ‘horn’ branching off to a single tube and ovary. And my favourite of all, the bicornuate uterus, possessed by about 3 per cent of all women: a roughly heart-shaped womb, with a sort of dip in the top of the organ that makes pregnancy slightly riskier but still eminently possible.


A small but significant number of women are born with two uteruses (the uterus didelphys), each of which can gestate a fetus conceived at different times, producing ‘twins’ who are actually different ages. Some women, too, are born with no uterus at all – the extravagantly named Mayer-Rokitansky-Küster-Hauser Syndrome, or MRKH – often only becoming aware of this variance when the teenage years come and go without any sign of a period. Pioneering transplant surgery now offers some of these women the promise of pregnancy, as we’ll explore later.


We can see, then, that the concept of a normal uterus is, in many ways, a subjective one. The womb can be tipped or tilted, small or large, have one horn or two, or simply not be there at all. It’s also important to understand that even a man can have a uterus, although the presence of said organ might come as a surprise. Consider the case of a seventy-year-old Indian man who, having fathered four children from what appeared to be a male reproductive system in full working order, began to experience nagging pain in his genitals. On presenting to his doctor, the man was found to have a kind of testicular hernia with a partially formed uterus hidden inside.3 A similar fate awaited a thirty-seven-year-old British man who sought help for blood in his urine. Fearing a diagnosis of bladder cancer, the man was given better but no less shocking news: a long-dormant womb was having a period through his penis.4 Thousands of miles and one year apart, these men both experienced the same anomaly: a quirk of fetal development in which the reproductive duct running down an embryo’s tail end forms a combination of externally male and internally female genitalia.


Indeed, men can have wombs, and not just those men deemed biologically male at birth, but also those who affirm their maleness later in life. Some trans men – assigned female at birth, but choosing to live in alignment with their deeply felt male identity – opt for surgical removal of the uterus. Others, however, choose to retain their womb; depending on their hormonal treatment and desired lifestyle, these men may continue to have periods, or even birth a child. This unique scenario is one to which we will return later in the book.


While the lived experiences of men with wombs are as diverse as the men themselves, their very existence requires us to unpick the tangled threads of sex and gender before we can weave a narrative tapestry of the uterus. Medical tradition – itself a legacy of largely white, Western, heterosexual male thought – has long insisted that sex is binary, and that gender is fixed at birth. In contrast, the womb’s varied and often surprising story invites us to consider a more nuanced reality: one in which all bodies are seen and valued, and anything is possible.


__________


Without a doubt, the ‘normal uterus’ is a social construct – if, in fact, it exists at all. We know that most women have a uterus that looks and behaves a certain way: that pretty little pear, cute and compact, just like the picture we all had to draw in school. But we are also beginning to understand that for many women – and even for some men – the uterus can look different, declare itself in different ways and do some rather unusual things.


‘Go, uterus,’ indeed.










UTERUS



In Youth and at Rest


I feel a thousand capacities spring up in me.


Virginia Woolf
The Waves


What is the uterus doing when it’s not preparing to have babies, gestating babies, birthing babies or recovering from having babies? That question is seldom asked in a society that has come to value the womb primarily for its role in reproduction. In the eyes of the industrialised Western world, the uterus is only of interest when it fulfils its promise of new life – a vessel for the next generation, rather than an entity worthy of study and consideration in and of itself. The womb in its mature, fertile prime holds endless fascination for science and society alike, with every generation of researchers probing anew the double-edged dilemma of infertility and contraception, the mysterious ebb and flow of menstruation and the apparent miracle of pregnancy and birth, from minuscule cluster of cells to bawling infant. But what’s the womb doing when it’s just . . . hanging out? The question seems both mundane and radical – suggesting the possibility that the uterus at rest could be worthy of examination and that, in turn, the organ may be of some intrinsic value to its owner above and beyond reproduction.


If we are to make any serious effort to explore the uterus outwith the context of childbearing, then it makes sense to begin at the beginning, in infancy. It may be uncomfortable to think about the uterus of a baby girl, but before we do so, I’d ask you to sit with that discomfort for a moment and interrogate it. Why shouldn’t we think about the anatomy and physiology of an organ in its neonatal state? When a female is born, her tiny uterus is simply that: an organ. Not yet fertile, not yet reproductive, not yet subject to the many ideals, taboos and emotions we later project onto it, nor bound by the social norms and innumerate laws we will soon use to regulate and restrict its functions. This organ – smooth, pink, new and vital – is just there, thrumming with the pulse of its owner, as neutral and mute as a lung or a liver. As we imagine this little womb, I’d argue that the unease we may feel says more about our society’s sexualisation of young women and girls than it does about the organ itself. To contemplate the infant uterus is to be a hair’s breadth away from the infant vagina (which, too, is just there, existing, minding its own business), and in a world in which girls are sexualised and stereotyped at ever-younger ages, such thoughts can invoke fury, prurience and shame. But here, on these pages, we are ready to look at the uterus at rest – even the infant uterus, nestled snugly in its little pelvis – with a clear, inquisitive and untroubled eye.


As one might imagine, there are relatively few studies of the neonatal womb compared to those of the mature adult version. What few papers there are tend to comment fleetingly on the young organ’s size and shape, rather than what might be going on inside it, and so we start with these simple dimensions: shaped like a tube or a spade, rather than the classic inverted teardrop of its adult form, the infant uterus may be 2.5 to 4.5 centimetres long, and approximately 1 centimetre thick.1 In its very earliest hours after birth, the neonatal womb and its lining are still influenced to a certain extent by maternal oestrogen and progesterone, but these levels tail off in the first week of life, often resulting in a moment of startling fear for which many new parents are completely and utterly unprepared: the arrival of the pseudomenses, or false period.


In my time working as a midwife on the postnatal ward, I became accustomed to new mothers approaching me at all hours of the day and night, pale and panicked, brandishing various unlikely bits of detritus from delivery – a clot saved on a pad for examination, a stray piece of suture material found in a gusset – but none provoked as much alarm as the tiny nappy streaked with pink. ‘My daughter’s bleeding,’ they would exclaim, simultaneously embarrassed and concerned, and often more than a little bit disgusted.


What these women had noticed was a normal, physiological process about which – like so much of female life – nobody had warned them. Just as the mother’s pregnancy hormones have caused a temporary thickening of the lining of her daughter’s tiny womb, so, as those levels of inherited oestrogen and progesterone diminish after birth, that little lining sloughs away and leaves the child’s body in the form of what is essentially a mini-period (only without an egg, or any potential for pregnancy). A few words of explanation are often enough to reassure a new mother whose daughter has experienced this physiologically normal event, but at the same time, that conversation and our need for it are reminders that even from their earliest days on this Earth, female bodies are emblems of ignorance, fear, shock and shame. They need not be – often the explanation is far simpler than whatever imagined horrors lie in the void easily filled by knowledge – but this is a story written long ago, and a narrative that follows women quite literally from the cradle to the grave.


__________


Rather than consider the true form and function of the womb in all its messy, unpredictable and sometimes disgusting truth, science has long preferred to imagine the non-pregnant uterus as a kind of crystal ball – unblemished and pristine – an inert object that only has meaning insofar as it forecasts the future of the fetus. In projecting its ideals about female purity and virginity onto the most female of all organs, science created a doctrine – the sterile womb paradigm – that has only recently been challenged in a meaningful way.


Like many of the theories which still dominate science in the present day, this paradigm was first outlined by a white European man; in this case, Theodor Escherich, a German-Austrian paediatrician with an extravagant moustache and penetrating stare. Unlike most serious scientific doctrines, though, the idea of the sterile womb emerged from humble beginnings: in this case, a thick, tarry soup of meconium (in layman’s terms, newborn baby poo).


From his early career in Vienna, Escherich travelled to Paris, where he attended lectures given by leading lights of the day, including neurologist Jean-Martin Charcot, whose theory of hysteria posited the female body as a dangerous site of mental and physical disease. Escherich’s own fascination with the latter propelled him on to Munich, where he studied the biochemical properties of meconium passed at varying intervals after birth.2 Malodorous though these experiments must have been, they appeared to prove an important point: that the infant gut is initially sterile, and only becomes colonised by microorganisms in the first few hours and days of life outside the womb. The womb itself was – or at least, seemed to be – a completely clean environment in which the fetus grew and thrived.


This idea gained rapid acceptance among Escherich’s colleagues – whether because of the rigour of his methods, or because of the doctrine’s convenient mirroring of contemporary tropes about maternal virtue. In 1900, French paediatrician Henri Tissier picked up the baton and was the first to pronounce, ‘The fetus lives in a sterile environment,’3 theorising from his own experiments that the newborn gut starts off pristine until becoming colonised during transit through that notoriously treacherous passage, the vagina. Thus, the sterile womb paradigm, as it came to be called, was adopted as a neat intersection of paediatrics, obstetrics and misogyny. To the early-twentieth-century, male-dominated scientific establishment, the idea that a fetus could only be colonised – one could even say contaminated – after contact with its mother’s genitalia must have seemed like an undeniable and inevitable truth.


However, any keen student of science – or even casual observer of society – knows that truth is a shapeshifter, evolving according to the values and preoccupations of its particular place and time. The sterile womb paradigm held sway for years, but now, in these early decades of the twenty-first century, science and society have moved on enough to consider a new kind of truth, one that sees the uterus not as a crystal ball – cold and sere – but as a rich, vibrantly populated environment.


Life inside the womb, many scientists now believe, is not restricted to the nine months of gestation. Even the non-pregnant uterus – the womb at rest, the womb that’s been so long ignored – may be home to a thriving microbiome: billions of native microorganisms, from bacteria and fungi to viruses and yeasts, with far-reaching influence over a woman’s health, from her fertility to her immune system to her predisposition to cancer. As Dolly Parton sings, ‘The magic is inside you. There ain’t no crystal ball.’4


__________


To understand how the uterus went from microbial desert to teeming metropolis in the popular scientific imagination, we must first return to our old friend, meconium. By the time the twentieth century clicked over into the twenty-first, new technologies had made it possible to detect microorganisms by identifying the tiniest fragments of residual genetic debris. Armed with these sophisticated tools and techniques, researchers turned their attention back to baby poo, with intriguing results: contrary to the assertions of Escherich, Tissier and their many disciples, the germ-hunters of the new millennium found that bacteria appeared to be present in meconium excreted at or just after birth.5 The surprising discovery wasn’t so much that microbes existed in the guts of babies whose mothers were known to have infections at the time of birth. No, the finding that would soon bring microbiology, immunology and gynaecology together in the most unexpected way was the discovery that even the poo of babies born to healthy women appeared to be colonised by a diverse variety of bacterial species. Considering these infants had only ever lived in one environment – the womb – prior to birth, it stood to reason that the only place where this transformation could have occurred was the supposedly ‘sterile’ habitat of the uterus itself.


As new methods of analysis began to yield equally novel results, scientists raced to collect and study samples from every possible substance produced in or around the uterus: test tubes, slide plates and centrifuges in labs around the world brimmed with amniotic fluid, endometrial tissue, umbilical cord blood and assorted fragments of placentas and their membranes, along with, of course, meconium. Study after study appeared to confirm the existence of a dizzying array of microbes within the womb, from ostensibly harmless ‘commensal’ bacteria to nasties like streptococci and Escherichia coli (named after our friend Theodor, and commonly known as E. coli).6,7 Results varied, and some detractors insisted that these findings were deeply flawed, with microbes only appearing to have been detected due to bacterial contamination from the research environment or the chemical solutions used in each experiment.8


It seemed impossible that a paradigm as deeply entrenched as that of the sterile womb could be overturned in a matter of years, and yet, as the chorus of disapproval grew stronger, so, too, did the data from research into this ‘new’ phenomenon. In 2016, a Belgian team collecting tissue from the lining of the womb announced that, out of the 183 ‘sequences’ or tests run on these samples, all of the sequences demonstrated the presence of 15 different types of microorganism. The team were confident enough in their results to declare them ‘consistent with the presence of a unique microbiota . . . residing in the endometrium of the human non-pregnant uterus’. They went on to speculate modestly that ‘the uterine microbiota are likely to have a previously unrecognised role in uterine physiology and human reproduction’.9


This simple but scientifically radical premise has transformed female reproductive health over the past decade, and is likely to revolutionise the way we prevent, diagnose and treat gynaecological and obstetric diseases – from fibroids to infertility, from endometriosis to pre-eclampsia – in years to come. To understand the massive implications of this new field of science, I went to Sydney – well, Zoomed to Sydney, given the limiting circumstances of a global pandemic at the time of writing – and spoke to a woman whose work on the uterine microbiome could enable early detection of a cancer that kills over three hundred thousand women – women like her, like me and maybe like you, your partner or your mother – every year.


__________


As she flickers into view on my computer screen, Dr Frances Byrne wears the pained expression of a parent desperately trying to appear professional while her child voices their own more urgent needs just out of shot. It’s 8 a.m. for me in Scotland, but 7 p.m. for Frances in Australia, and I can hear her toddler crying that distinctive, late-evening wail of exhaustion, and then the hushed tones of her husband trying to settle their daughter while he corrals her into another room.


‘I’m sorry about this,’ Frances says, but as soon as I mention that I have two girls of my own – and, pointing to the ladder at my side, I show her that I’m recording from my improvised ‘office space’ underneath the eldest one’s bunk bed – she visibly relaxes, and just like that, the ice is broken. We’re no longer strangers in the formal role of interviewer and interviewee. We’re now comrades-in-arms, fellow soldiers in the never-ending, guilt-laden war between maternal obligation and professional aspiration.


‘You have teenagers,’ Frances says, ‘so you can tell me if it gets worse.’


‘No, it gets better,’ I reassure her. ‘There’s light at the end of the tunnel.’


Having acknowledged the fruits of our respective wombs, and the demands that our reproductive lives have placed on our existence, we move on to the matter at hand: Frances’s pioneering study of the uterine microbiome, its relationship to disease and its potential to change our understanding of gynaecological health. Her focus is the twisted love triangle between endometrial cancer, obesity and the womb but, as she goes on to tell me, this focus could widen to encompass any number of pathologies and problems.


‘Endometrial cancer is cancer of the lining of the uterus,’ she explains, ‘and it predominantly affects post-menopausal women. But of all the cancers that are known out there, it has the strongest relationship with obesity – more than 50 per cent of all endometrial cancers can be attributed to being obese. But not every obese woman will get endometrial cancer. So the thing that we’re trying to find out is how obesity promotes the development of these cancers. There’s been a lot of research showing the impact of hormones, and the hormone imbalances that occur with obesity, and these can help stimulate cell growth and maybe help promote the development of cancer. But what’s a relatively unexplored area is the role that the microbiome plays.’


Enter Frances and her team at the University of New South Wales’s School of Biotechnology and Biomolecular Sciences. Although there have already been studies of the uterine microbiomes of women with and without cancer, ‘they haven’t really specifically looked at different populations of women,’ Frances explains. ‘But we’re in a unique position to investigate that because we actually started collecting patient samples from obese and lean women with and without endometrial cancer quite a few years ago.’ When the two populations were compared, a key finding emerged.


‘What we found,’ Frances says, ‘is that obese women tend to have a microbiome signature that’s actually more similar to women that have cancer, whether they’re lean or obese. And then the other finding was that all the women with cancer had lower levels of the lactobacillus species [in their wombs] compared to the controls.’ To clarify, lactobacillus is a probiotic (or ‘good’ bacterium) found in live yoghurt and other fermented foods such as miso and sauerkraut, and it is known to exist throughout the body quite happily, from the gut to the vagina. While other recent studies have indicated that lactobacillus may have protective qualities in the reproductive tract, potentially reducing or even preventing infection from HIV, the herpes simplex virus, gonorrhoea and bacterial vaginosis, none have conclusively identified the exact mechanism or process behind that effect.10 Frances suggests that the prevalence of non-lactobacillus organisms could, in the future, be a major indicator of disease: ‘What these microbes are producing, and potentially the inflammation that they’re causing in that particular environment, could be helping stimulate the growth of these [endometrial] cancers.’


She’s confident, too, that these strong early results aren’t just the result of contamination. Not only is her team taking samples from wombs immediately after hysterectomy, keeping the environment as sterile and the procedure as quick as possible, but new techniques in detecting the genetic material of uterine microbes are far more accurate and sensitive than those used in the field’s infancy just a few years ago.


All of this is well and good, you may think, but what do a few discarded wombs in Australia have to do with reproductive health for the rest of the world? Quite a lot, according to Frances. While I sip my morning coffee and the evening sun slants across the wall of Frances’s room, she tells me that a definitive link between the uterine microbiome and the onset of certain diseases could lead to a new era of less invasive and more effective diagnostic tools and treatments for countless women.


‘Maybe,’ she imagines, ‘you get the microbiome tested in your uterus, and if it’s out of whack, or it’s abnormal for you, or it changes after a certain procedure, maybe these are all things that could be tested in the future.’ And if, she continues, a woman is found to have a microbiome that’s favourable for disease, whether because of an imbalance in lactobacilli or some other organism, then it’s possible to imagine a future in which a sample of a healthier woman’s microbiome is ‘transplanted’ into the womb of the woman at risk. ‘I don’t see why not,’ Frances says. ‘They’re doing it already with faecal microbiome transplants.’ In those transplants – also known as FMT – pre-screened, specially prepared faeces from healthy donors is rectally administered to unwell recipients. Strange as it may sound, FMT has already shown promise in treating a variety of gastrointestinal disorders, such as colitis and Clostridium difficile infection.11,12 Currently, more than three hundred trials worldwide are exploring the use of FMT to treat an even more diverse range of diseases, from anorexia to hepatitis.13 Frances suggests that innovative procedures like microbiome transplants – faecal, endometrial or otherwise – could reduce medicine’s reliance on antibiotics which, in turn, has brought about one of the most acute threats to global health: antibiotic resistance.


‘And that’s a really cool thing to be thinking about,’ she adds, ‘that you’re trying to harness the power of bacteria, rather than giving a treatment that just wipes everything out.’


As I end our meeting, allowing Frances to tend to her daughter while mine can be heard video-chatting to her history teacher in the room next door, I look at my blank screen and sit for a moment with the enormity of what I’ve heard. The sterile womb paradigm: almost conclusively wrong. The ‘empty’ crystal ball: an inner space of wondrous diversity and untold value. The future: a time, quite possibly, when our daughters will have their uterine microbiome sampled at the first sign of disease, followed by an infusion of healthy microbes to keep illness, infection or even infertility at bay.


Admittedly, there’s much we’ve yet to discover about this new frontier: routes to be explored and rejected while other vistas unfold before us, offering fresh promise – perhaps not to us, but to our children, or to theirs. While scientists have surveyed the microbiome in various states of disease, they have yet to forge a conclusive map of a ‘core’ microbiome present in healthy females, and they also suspect that this ‘core’ may vary among wombs in people of different ages and ethnicities.14 What’s more, many studies of this and other aspects of reproductive health still fail to present race-disaggregated data – a glaring omission, considering that Black and other minoritised ethnic women are disproportionately affected by certain gynaecological conditions, from endometrial cancer to fibroids, and are notoriously underdiagnosed with others, such as endometriosis. Fortunately, the last two years have seen a number of researchers attempt to redress this balance, with early results showing strong evidence that Aboriginal, Black and Hispanic/Latinex women tend to have markedly different uterine microbiomes from their white counterparts.15,16 Knowledge, as the saying goes, is power, and more knowledge of these discrepancies has huge potential to empower people with wombs to stay well throughout their reproductive lives.


__________


The uterus at rest, then, may hardly be resting at all. Even in the first few hours of life, it waxes and wanes with hormones before announcing itself, unbidden, with the pseudomenses’ shocking streak of blood. As for the adult organ, once thought to be dormant and pure – an empty vessel onto which we could project our ideals of womanhood and virtue – science is only just beginning to decipher its many secrets. The answers to many of gynaecology’s questions may yet be found among the billions of tiny organisms teeming within each and every womb.










PERIODS



Crimson Tide, Liquid Gold


I thought the thought only


Children and pious believe, that I was, just


Like that, no longer


A girl: the blood my summons, blot like a seal, a
scarlet membership


Card slid from my innermost pocket. I was
twelve and wise


Enough to be frightened.


Leila Chatti
‘Mubtadiyah’


Urban myth has it that we’re never more than 6 feet from a rat, or 10 feet from a spider. These tales may disgust or even excite in the telling, but how would you feel if I suggested to you that you’re never more than a few feet away from someone on their period? On the bus, queuing for your morning latte, on a factory assembly line, in the supermarket, even in a strip club, a first-class lounge or an executive suite, women and more than a few trans men are quietly bleeding, their wombs doing what wombs have done for millennia: shedding their lining, starting anew, beginning another cycle of life with blind faith that this could be the month when fertilisation finally happens.


Much has been written about the shame and stigma attached by cultures around the world to menstruating people and their blood. Scripture, literature and oral history have documented the myriad ways in which girls and women have been seen as unclean, unholy and borderline diabolical during menses – their blood having the power to contaminate and desecrate, to sabotage important events like hunts, harvests and celebrations, and to render sex and female pleasure taboo. People on their periods have been – and in some places, still are – ostracised and sometimes even physically isolated from the rest of their community and the rhythms of daily life. Many books have explored menstruation’s shameful history at length; this is not one of those books. If you have a uterus that menstruates, you already know about stigma and shame. If you’ve ever made the seemingly endless journey from classroom to corridor to lavatory with a tampon up your sleeve, or ever tied your jumper around your waist to hide the blooming stain of an unexpected bleed, or ever been chided by a teacher for sitting out PE with crippling cramps, then you know about shame. If you’ve ever tucked your tampon string into the gusset of your swimsuit, or ever cricked your neck to check for the telltale bulge of a pad in the seat of your jeans, you know about stigma. And if you’re not a menstruator but you’ve ever blanched at the sight of a crimson, unflushed tissue at the bottom of your girlfriend’s toilet, or ever hurried past the period products in a supermarket, or ever groaned and ostentatiously changed the channel in the middle of an advert for the latest, thinnest pads, then you, too, have absorbed shame and stigma even better than that pad in the advert absorbs its inoffensively blue synthetic blood. You don’t need this book to tell you why the normal, physiological monthly function of an adult uterus has come to be seen as embarrassing, gross and downright dangerous. You need this book to tell you what the womb is actually doing when it menstruates, what comes out and why the blood you’ve been hiding (and hiding from) could change our understanding of disease, our bodies and our lives for ever.


Brace yourself, reader. It’s shark week.


__________


Before we get into the whys and wherefores of the period’s untapped potential, we need to go back to the drawing board to remind ourselves what a period actually is. If, like me, you didn’t pay much attention in Health class – or Sex Ed, or Personal and Sexual Health and Relationships, or whatever name they’ve given to the Birds and the Bees these days – then your only knowledge of menstrual physiology may be a fuzzy recollection of a hormone chart labelled from Day 1 to 28 with seemingly random spikes of oestrogen and progesterone in between. Ah, yes, the chart – coming back to you now? Let’s briefly return to her, understand her and then never speak of her again.


Between the ages of roughly ten and sixteen, most girls will have their first menstrual bleed, and the first day of this bleed – and of every cycle thereafter – is known as Day 1. Over the following few days, increasing amounts of oestrogen act on the ovaries to help them mature one or more egg follicles, and on or around Day 14, a surge of something called luteinising hormone (you can learn that one, then forget it) makes one of the follicles burst and release an egg into one of the slim tubes leading to the body of the womb itself. Progesterone helps to thicken the lining of the womb – the endometrium – just in case the egg gets fertilised by a sperm and needs somewhere juicy to implant, but if this doesn’t happen, hormone levels plummet and the egg and its lining are eventually shed as what we think of as ‘period blood’ on or around Day 28, which then becomes Day 1 of the following cycle. About 30 to 70 millilitres of fluid takes roughly three to seven days to leave the body, sometimes accompanied by symptoms ranging from abdominal cramps to breast tenderness, headaches, diarrhoea and anxiety – or all or none of the above – and the whole damn thing begins again.


You’ll notice, perhaps, that when talking about periods, there’s a lot of ‘roughly’ and ‘about’ and a fair amount of approximation. A person who menstruates may begin doing so at age nine or at age fifteen, their cycle may last for twenty-five days or for over a month, they may bleed lightly and painlessly for three days, or heavily and with debilitating pain for a week, or any combination or permutation thereof. Even the definition of ‘heavily’ is subject to great debate: some sources suggest that this means having to change your pad and tampon every hour, or that it refers to bleeding through your clothes, or describes any bleeding at all that interferes with daily activity. As with so many aspects of gynaecological health, science contemplates the menstrual period, shrugs and throws up its hands with a muttered half-explanation of what might be normal and what might not.


And as for the stuff that actually comes out – it’s just blood, right? Women are taught from an early age how to hide it (the jumper-round-the-waist, the wadded toilet paper in the pants) and how to discard it (as quickly and discreetly as possible, whether flushing the evidence away or using pads touted for their cover-all scent and virtually noiseless wrappers). In TV and print adverts, the slim, happy woman in tight white jeans or tennis shorts is held up as a paragon of periods: she is the good menstruator, the menstruator who remains joyful, active and clean. She is bleeding, but privately; she smiles, but silently.


We accept that period blood is a dirty, secret thing – a shameful secretion to be managed, concealed and discarded – but what if I told you that the blood we are so keen to hide and discard is actually a precious source of biochemical information, with a uniquely personal signature that should be celebrated and explored? What if we knew that collecting and analysing that blood could save us years of delayed diagnoses and painful investigative procedures, and what if those in charge of the government’s purse strings knew that menstrual flow was actually gold dust, with the potential to cut waiting times and shave millions off the national health budget? The stuff we conceal, the light and the heavy, the scarlet-letter red and the winter-leaf brown – not the watery blue drip of adverts, but the real deal, straight from the source – could it be an embarrassment of riches?


__________


Before we can consider the importance of period blood, we need to understand what’s in it. The truth, in fact, is that only part of what flows out in a period – in some cases, less than half – is actually blood. One of the few comprehensive studies of this material found that, on average, only 36 per cent of menstrual tissue is blood, with the other 64 per cent comprised of a rich mixture of endometrial cells, mucus, native bacteria (that microbiome, again) and vaginal secretions.1 And again, this information comes with a caveat that there is no ‘normal’ or standard recipe for monthly flow; the same study found that the composition varied widely, with blood comprising as little as 1.6 per cent in some women and as much as 81.7 per cent in others. The study’s authors didn’t delve into the possible reasons for this discrepancy; we don’t, for example, know with any certainty if the proportions of blood to other material vary according to age, race or disease state. As with so many studies of women’s health, new information poses more questions than it answers, with further investigation heavily dependent on funding and those who allocate it.


Let’s return, though, to the blood – or, as many scientists have come to call it, the ‘menstrual effluent’. You read that right: effluent, a word that conjures up dirt and debris. The Cambridge Dictionary defines the term as ‘liquid waste that is sent out from factories or places where sewage is dealt with, usually flowing into rivers, lakes, or the sea’.2 Anthropologist Emily Martin argues that menstruation has long been viewed by the medical establishment as simply the excretion of dead and useless tissue:


‘The descriptions [in medical texts] imply that a system has gone awry, making products of no use, not to specification, unsaleable, wasted, scrap. An illustration in a widely used medical text shows menstruation as a chaotic disintegration of form, complementing the many texts that describe it as “ceasing”, “dying”, “losing”, “denuding”, “expelling”.’3


The adoption of the term ‘effluent’ to describe period blood appears to dovetail neatly into the dominant narrative around menstruation: one which began with the taboos and superstitions of prehistoric times; inspired early theologians like Tertullian, who lived in the second and third centuries AD, to declare that ‘woman is a temple built over a sewer’; and continues to this day. You may balk at the use of the term ‘effluent’, with all of its negative connotations, to describe what is a reproductively essential and physiologically healthy discharge. Here is yet another example of language denigrating and diminishing women’s bodies: a dismissal, an insult. I’d urge caution at this knee-jerk reaction, though. Let’s do a closer reading.


Effluent, in its truest sense, means simply ‘something that flows out’. Those who use the term are reclaiming it from its pejorative connotations; they are merely describing what is, and what happens. They understand that what menstruators pass each month is not just blood, so we should not name it as such. We can call it something that flows, and in doing so, we recognise it not as dirt or waste, but simply a substance that goes from A to B. We can be neutral, we can open the door to possibility. Few people throw that door open and stride through it as enthusiastically as Dr Christine Metz, and if she and her team have anything to do with it, they’ll drag the medical establishment kicking and screaming through that door, too.


__________


‘Yuck.’


In spite of Christine Metz’s impressive titles – head of the Laboratory of Medicinal Biochemistry and Professor in the Institute of Molecular Medicine at the Feinstein Institutes for Medical Research, and director for obstetric/gynaecological research in the Maternal Fetal Medicine Fellowship Program at North Shore University Hospital and Long Island Jewish Medical Center – ‘yuck’ was the prevailing reaction of many of Christine’s colleagues when she first proposed the research that’s now become one of the most important projects in its field. Why the yuck factor? You’d think that a certain element of disgust gets trained out of doctors in medical school, what with all the cadavers, traumatic injuries, festering sores and sloppy sick bowls one might encounter after a hospital rotation or two. Doctors – those paragons of impartiality and compassion – don’t say ‘yuck’. Or do they?


It turns out that when the substance to be studied is menstrual effluent, they most definitely do. Christine’s ROSE (Research OutSmarts Endometriosis) Study proposed that women would collect their monthly flow using menstrual cups or specialised pads and FedEx them to the research centre, where clinicians could study certain cells in the blood to identify potential markers for endometriosis. The idea, Christine tells me on a video call from her desk on a bright February morning, was that abnormal stromal cells – the cells that help thicken the lining of the womb, and can enable the formation of a placenta in early pregnancy – could flag up a disease that usually takes an average of seven to ten years to be diagnosed, often with painful, costly investigations and surgeries along the way (a struggle to which we will return later in this book).


Christine is bright and bubbly at the start of our conversation – clearly delighted to share her work, and brimming with urgent enthusiasm – but she admits that the ROSE Study was a hard sell. Menstruation’s yuck factor is entrenched, even though modern medicine appears to have no problem with studying other, potentially embarrassing substances.


‘It’s shocking that it has not been well studied at all,’ Christine tells me. ‘As part of a recent review for the American Journal of Obstetrics and Gynecology, I looked at how many papers had been published on menstrual effluent. There were very few, versus, for example, semen or sperm.’ Later, replicating this search myself, I find the same outcome: only about 400 results for menstrual effluent, compared to over 15,000 for semen or sperm. The imbalance is clear.


The scientific community’s oversight, Christine says, leaves a gaping void in women’s healthcare. ‘We feel that menstrual effluent is a really important biological specimen that would tell us a lot more about uterine health, and much more beyond endometriosis, which is what we’re focused on. For example, for infertility and fertility, we think it’s just a goldmine, as well as for other problems like adenomyosis, fibroids, early detection of cancer, abnormal uterine bleeding and dysmenorrhoea [painful periods], which is a serious problem for many girls and women. But we feel that it’s been a neglected biological specimen.’


This neglect has deep roots in the shame and stigma surrounding menstruation, even among medical professionals who, perhaps, should know better. As mothers of daughters, Christine and I agree that our experiences in our own reproductive years, and with our children as they enter theirs, have brought this issue into sharp relief.


‘I think physicians are reluctant to talk about their patients’ periods with them in any kind of detail,’ she says. ‘And I know from my own experience, and my children’s experience, that when you go to the gynaecologist, you check a couple of boxes and they never ask you, “How’s your period? Do you have pain with your period? How long do you have pain? When do you have pain?” No one ever even asked me about the flow. I never knew what a heavy flow was until I had a daughter who had a rough period, basically, because nobody ever talked about it. And we think that’s part of the yuck factor.’


Sadly, Christine says, the yuck factor extended to her own colleagues when she reached out for support for the ROSE Study. ‘When we started promoting our study and trying to recruit women to the study, we found that most physicians were not going to help us. They were very reluctant to talk about the study with their patients. They said, “Oh, my patients aren’t going to give you menstrual effluent. No way. They wouldn’t like to do that.”’ The door to progress appeared to have been slammed shut before Christine and her team could even get a foot in.


The story, though, has a happy ending, and the ROSE Study is alive and thriving. Despite the initial resistance from physicians, it was the women themselves who came forward with eager determination. Not only were many women happy to participate when asked, but they were equally keen to complete the huge amounts of requisite paperwork that even Christine thought might be a deal-breaker. ‘Women who have been diagnosed with endometriosis fill out something called the WERF, which is a 40-page document [from the World Endometriosis Research Foundation],’ she tells me. ‘But these women actually enjoy filling it in, they want to share their story with us and tell us what aspects they’ve been suffering with. We thought it would be horrible for them and nobody would ever fill it in!’ Christine laughs and leans into the screen. ‘But we find the opposite.’ All those questions unasked by family doctors and gynaecologists over the years were, it seemed, more than welcome, revealing a wealth of information that participants were only too keen to share. In turn, this information – along with careful analysis of sample material – has enabled the ROSE team to start releasing some pretty impressive results.


‘We’ve published two papers so far that show the diagnostic is very good. The AUC – the “area under the curve” – is 0.92, which is a very high number, showing that we are able to identify those with endometriosis.’4 In layman’s terms, this means that by looking at menstrual effluent from women who are known to have endometriosis, the team have been able to identify characteristics in those cells that appear strongly indicative of disease. This early success isn’t enough, though; ever looking ahead to greater, faster progress, Christine explains, ‘Now the question is, can we identify those with symptoms who haven’t yet been diagnosed? And that study is going on. In the paper that we published [recently], there’s a small subset of patients who think they have endometriosis and haven’t been diagnosed yet.’ So far, she tells me, the cells in their effluent look very similar to those of the subjects who are already known to have endometriosis. ‘So we do believe that it will work,’ she says.


One might imagine that the medical establishment, however initially resistant, would greet these results with unhindered enthusiasm, but . . . can you see where this is going yet? Yes, the scientific community – like an enormous, stiff-ruddered ship – was slow to appreciate this change of direction. She tells me that the cell characteristics easily identified in menstrual effluent have, until now, been found only by doing endometrial biopsies, in which the vagina is held open and the cervix fixed in place so that a thin tube can be passed through it to collect tissue from the lining of the womb. ‘These are very invasive procedures,’ Christine explains. ‘And it’s quite painful for women, and you wouldn’t give repeat biopsies. But in fact, for one of my NIH [National Institutes of Health] grants, the comments were, “That’s ridiculous, why collect menstrual effluent when you could just collect biopsies on these women?” which is like the total opposite of what our approach is – that this should be a non-invasive tool that we’re using, that women wouldn’t mind providing, and wouldn’t have to endure anything painful.’


What’s more, quite apart from the disregard for women’s comfort and convenience, many colleagues objected to the time needed – about a month – to collect and grow the correct cells from samples of effluent. This apparent need for speed, Christine points out, is actually a nonsensical double standard. ‘We’ve had a lot of criticism that we have to grow these cells for the diagnostic, and they think that that’s a big delay. Now, the real delay is that currently, most women wait seven to ten years to get diagnosed with endometriosis. What’s a month to grow the cells?’


Christine explains all this to me with the barely concealed weariness of a woman who’s grown accustomed to convincing resistant parties of the merit of her ideas. I recognise the expression. It’s the fatigue of explaining self-evident truths, although in Christine’s case, it’s also tinged with sadness on behalf of the many women with gynaecological problems who suffer needlessly for years because the medical establishment won’t accept faster, better ways of diagnosing and managing their pain.


‘The saddest part of this,’ she says, ‘is that many of the women with endometriosis have lost their jobs because they call in sick two days a month, or they don’t get promotions, they don’t have good healthcare . . . It goes hand in hand, they’re not achieving their full potential in life. And they’re actually suffering the consequences of it . . . So we’re hoping to develop something that’s less expensive than the surgical diagnostic which, you know, could run to ten grand in this country, easily. And we think we can do it for a lot less than that.’


And money, as we all know – whether the health system is privatised, as it is where Christine lives and works in the US, or nationalised, as it is for me in the UK – is the bottom line.


__________


Fortunately for anyone with a uterus, there are a few forward-thinking people making sure that investment in healthcare – whether it is privately or publicly funded – yields the best return possible. Candace Tingen is one of those people, and when she joins me by video from her home in Maryland, she tells me (after the requisite apology that ‘my children are on a walk, but they might come screaming in at any moment’) why the intersection of money, menstrual effluent and tech might just be the sweet spot gynaecology has been waiting for.


‘I’m a programme officer at the National Institute of Child Health and Human Development,’ Candace explains, ‘so my job is to oversee a portfolio of grants that cover uterine fibroids and menstrual health disorders, and actually menstrual health in general.’ She says that while the scientific community may be reluctant to embrace new possibilities in this area, the general public are most definitely not. ‘It’s a fun time,’ she says with no small amount of excitement. ‘Women at home were the first people to accept that, listen, I can look at my blood, I can look at my period, I can think about this and tell you how heavy it is. I mean, if you go on TikTok now, young women are talking about the consistency of their menstrual effluent, they are talking about clotting issues, they are talking about the colour – they are talking about all of these things, because it’s something that now is acceptable to discuss within the psyche of the younger generation that hasn’t always hit the researchers and some of the older generations.’ I make a mental note to ask my fourteen-year-old to introduce me to the world of ‘Period Tok’, if such a thing exists, in the same way that she’s opened my eyes to the wonder of ‘K-pop Tok’ (for fans of Korean pop music) and ‘Twilight Tok’ (for obscure werewolf memes), and Candace goes on to tell me why this new generation of Tok and tech could be instrumental in making the latest advances in menstrual health accessible to the masses.


‘We’ve been asking small businesses to pursue projects in this area, with bonus points if they’re able to do so for menstrual effluent. So right now, there are already existing biological sensors for certain chemicals and certain proteins. The idea is that if one of these sensors was in a tampon, for example, that it could pick up on a biomarker for disease. The sensor could either be within a tampon or a pad, or a separate container. So you could take a drop of your blood and put it on a small tab that would screen for that one biomarker and give you something as simple as a yes or no, this biomarker is present in your menstrual fluid. Or it could be connected to an app on your phone that scans across one or two or multiple biomarkers, and then sends that information to your clinician, who’d say, “Hey, I’m seeing some findings that are a little bit troubling, or potentially troubling. Why don’t you come in, let’s take a look, let’s talk about some of your symptoms, and let’s go from there.” My big pie in the sky is this connection between a tampon and your phone and your clinician – I love that single pipeline that empowers women at home: point-of-care technologies that are not necessarily requiring clinician visits for everything.’


As Candace speaks with unbridled enthusiasm, I have to admit that I love her idea, too, but I wonder if we’ll see it realised in our lifetimes. When I ask her if she thinks that women of our age will benefit from these technologies, her answer is emphatic: ‘I do. I absolutely do.’ She tells me that one company, NextGen Jane (a name which conjures images of plucky girl astronauts in my mind), is well on its way to developing a ‘smart tampon’ with the kind of connective and diagnostic potential that could empower menstruators to take a step towards better health outcomes with their own blood in their own homes. These developments are especially transformative for people who would have otherwise struggled to access gynaecological care; Candace points out that ‘about half the counties in the United States don’t actually have ob/ gyns, so people will go to their primary care physicians for gynaecologic health in many places, or they’ll have to go the next county over if they need specific ob/gyn care. And that’s not even an ob/gyn that has a specialty in endometriosis or fibroids. So now you start to understand why there’s such a big diagnostic delay. If we were in every primary care physician’s office, when you just go to get your yearly check-up, you could just drop a tampon off during your cycle. If we could screen people and get them in and be able to funnel them into targeted care, that opens up the doors.’


Although the system works slightly differently in the UK and many other countries, it is often the case around the world that people who menstruate do not have local access to specialist gynaecology care, whether because of distance, cost, problems getting away from work, school or caring responsibilities, or more complex barriers stemming from entrenched race- or gender-based discrimination. Candace and I close our conversation by rhapsodising about a futuristic fantasy world in which dropping off a tampon, pad or cup at your local clinic is just as routine as handing in a urine sample or swinging by for a blood draw. At forty-three, I might be menopausal before that happens, but for my daughter – TikTokking away in the next room – the smart tampon could prove very smart indeed.


__________


Being ‘smart’ about periods – predicting, understanding and managing them - has preoccupied people since the dawn of humanity. In an article entitled ‘And woman created . . .’, published in the Guardian in 2004, Sandi Toksvig wrote:


‘Years ago, when I was studying anthropology at university, one of my female professors held up a photograph of an antler bone with 28 markings on it. “This,” she said, “is alleged to be man’s first attempt at a calendar.” We all looked at the bone in admiration. “Tell me,” she continued, “what man needs to know when 28 days have passed? I suspect that this is woman’s first attempt at a calendar.”’5


Nowadays, for many people who menstruate, keeping track of one’s cycle is as simple as a tap on a phone. Period-tracking apps have become commonplace in the developed Western world since Apple Health launched its first version in 2015. And why not? What used to be a matter of guesswork – or, for the more organised among us, a cryptic system of dots or circled dates on a calendar – is all in a millisecond’s work for a computerised algorithm. It’s not hard to understand why numerous period-tracker apps have been developed in the last decade, and why these apps have been downloaded hundreds of millions of times. The appeal of never again being ‘caught out’ by an unexpected bleed, or of being able to estimate the fertile, mid-cycle window, is a no-brainer.


Women’s interest in predicting and understanding their cycles, whether for reasons of convenience or conception, must surely be as old as menstruation itself. Imagine the first cave-dweller to feel a twist in her belly followed by a smear of blood on her inner thigh, or the nomadic tribeswoman who noticed that her bleeds had stopped just as her body grew heavy with child. Human nature is curious and truth-seeking; why, then, should there not be menstrual calendars – early period-tracking apps, we could even call them – like the carefully marked antler bone shown by Sandi Toksvig’s professor? Sadly, most early documentation of women’s reproductive lives has been lost or neglected – or possibly, as Toksvig’s lecturer suggests, misinterpreted – by historians and anthropologists, but, to anyone who’s ever felt an unexpected rush of blood in their underwear and wished they’d seen it coming, the notion that early women wouldn’t be interested in tracking their cycles seems far more unlikely than the possibility that they would.


The closest we can get to the truth of these early menstruators is by looking at the habits of indigenous peoples whose practices may be long-held and relatively unchanged by the advent of modern technologies. For example, in his 2015 study of young women from the Suri tribe of south-western Ethiopia, Dutch historian–anthropologist Jon Abbink writes that ‘the way Suri girls keep track of their menstrual periods is by counting the days on the basis of small knotted and beaded ropes, with each knot or bead representing a day, and the number of knots and beads signifying the stages in the cycle . . . They carry these ropes under their leather skirts and redo them every month on the first day of menstrual bleeding.’6 Simple, discreet, portable and accurate: the Suri girls appear to be tracking their periods in a way that suits their needs and their available resources. History, on the whole, does not or cannot tell us how many other groups of indigenous women have used similar methods, but it’s hard to imagine that this Suri practice is completely unique.


Proof of the popularity of modern period-tracking apps – many of which allow the user to track mood, sleep, pain levels, sexual activity and more, in addition to the simple prediction of bleeding – is much easier to obtain. Two of the most popular apps, Flo and Clue, were recently estimated to have 100 million and 12 million monthly active users, respectively,7 with the global market for period trackers estimated to be worth $50 million by 2025.8 I conducted an admittedly informal poll of social media users, and of 593 respondents (almost exclusively in the eighteen to forty-five age group), 72 per cent reported using a period tracker, with many users saying that they liked to predict their bleed so they could be better prepared at work, or they appreciated being able to track symptoms of endometriosis or cycle-related mood issues, or they liked knowing their fertile window so that they could either optimise or avoid conception. Stacey, a twenty-nine-year-old health visitor from Scotland, explained how the app had enhanced many areas of her life:


‘I’ve tracked periods and body temperature and have used no hormonal contraception for about seven years. I feel like I know my cycle really well: what my mood might be like, when to allow myself more leniency in my diet, when to lift heavy weights or do more cardio. When a friend tells me about a problem they’re having – sore stomach, breakout, unprovoked diarrhoea – the first thing I ask them is where they are in their cycle! It’s amazing how many women have no idea about their bodies.’9


For Stacey – and many other survey respondents who echoed her views – an app has provided a deeper understanding of her body’s day-to-day functions (and dysfunctions).


In his assessment of the economic potential of period-tracking apps, Professor Alnoor Bhimani of the London School of Economics argues that the apps’ main appeal lies in their ability to sanitise an otherwise conceptually ‘dirty’ process. ‘Importantly,’ he writes, ‘calculations centred on menstrual blood can provide a clean representation of information about a woman’s body. Quantification disinfects the dirt that inhabits the reality of the object being quantified . . . Data sanitises what may have come to be considered as unclean.10


It’s provocative to suggest that women have so internalised the entrenched societal stigma around menstruation that they’ve turned to apps for ‘cleansing’, but many of the respondents to my survey did appreciate the order that these apps had brought to their lives, often using words like ‘manage’, ‘predict’, ‘plan’ and – most frequently – ‘control’. Caoilin, a twenty-seven-year-old collections consultant from Ireland, described her relief at discovering an app which could track and predict her often irregular periods: ‘I finally felt somewhat in control, and like I understood my body for the first time.’11 For users like Caoilin, technology has made the messy business of having a period tidier, bringing order to what is otherwise a chaotic or unmanageable experience. The woman – and not her uterus – is finally in control.


This tech-enabled autonomy is not without its drawbacks, though. In a very modern demonstration of the old adage that ‘you don’t get something for nothing’, period-tracking apps are only as accurate as the data entered by each menstruator. Bhimani describes users as ‘prosumers’, pointing out that the prosumer must surrender personal data in order to receive algorithmically calculated information, and the more one gives, the more one gets. A person who religiously enters the onset, duration and heaviness of their period, along with any associated symptoms at that time and throughout the month, will glean much more from the app in return than a user who only logs on every now and again. The apps themselves reflect and encourage this relationship; detailed entries to Clue, for example, are met with a pop-up reassurance that ‘Clue is getting smarter.’


When apps get smarter, it means that they’re storing and analysing more information about the user and her uterus, but with many apps monetising this transaction by charging higher fees for more enhanced features and content, the commodification of the womb and its functions has raised some serious ethical questions. In America, period trackers aren’t required to comply with the Health Insurance Portability and Accountability Act (HIPAA), far-reaching privacy legislation that governs the use of personal data in health-related settings, and in Europe, tighter controls around collection and sharing of app-collected data have only recently been articulated in 2018 by General Data Protection Regulation (GDPR). These closer controls haven’t come out of nowhere: in 2019, an investigation by UK-based Privacy International found that apps MIA Fem and Maya had been sharing users’ personal data with Facebook without adequate consent. Around the same time, Flo settled a Federal Trade Commission complaint claiming that the company had misled users and unlawfully shared information with Facebook and Google.12 Even now, users may be unaware of the way their data is used and collected. Some, like Stacey, may not mind; she notes: ‘All my 100 devices are linked together and I’m probably with the generation of people who don’t think twice about personal information-sharing. As far as I’m aware, [my tracker] has an easy-to-read privacy policy, but I can’t say I’ve thought much about it.’ Others seeking to decipher the intricacies of data collection may be mystified by the apps’ sometimes cryptic explanations; for example, a post from Clue’s official Twitter account states, ‘Everything you track in Clue is securely stored in our backend.’13 While the statement’s clear intent is to reassure users, that reassurance depends on whether users actually understand and trust the concept of secure data storage, or can identify an app’s ‘backend’.


For clarity, I decided to go straight to the horse’s mouth, or in this case, the app’s creator. Ida Tin, the co-founder of Clue, spoke to me from her Berlin apartment and, after the requisite small talk about our conflicting domestic and professional demands during the pandemic, she addressed the dilemma at the heart of the period-tracking industry.


‘Data privacy is super central,’ she says. ‘We ask people to share these periods and data. And we think a lot about how we honour that every day, and how we build trust.’ Responding to some of the less savoury uses of consumer data, Ida concedes, ‘It’s a huge problem in the app economy . . . and if people knew how [some] of the companies made money, they probably wouldn’t want to use the product. So people have concerns about privacy, and I think, with good reason. There are many players that do, in my view, unethical things with data.’ In fact, she says, she wonders whether it is ethical to use period-related data at all. ‘There is a sort of big question around, you know, should technology be involved at all in this intimate part of life?’ Clue and its competitors may be ‘getting smarter’, but at what cost? Ida acknowledges that the technology and its use or misuse of data may be problematically opaque for the people who rely on it: ‘I think it would be great if there was some sort of certification, almost like “good data practice companies” or something to that effect, because it is literally impossible for the average user to navigate how people treat data.’ There, in all its mystical glory, lies the ‘backend’.


While there’s no denying that multi-million-pound apps like Clue must, at some point, be geared towards profit, Ida is keen to point out that her company’s collection and analysis of data has already yielded important information about women’s health. Symptoms such as unusual pain or bleeding are, perhaps, more likely to trigger cause for concern when charted by an app. ‘We already have so many stories from our own user base,’ she says, ‘but people say that they, in fact, did discover cancer early, or they did see that they had a pregnancy outside the womb or other things that would have been life-threatening.’ When seen on a larger scale, there may be value in using period trackers as experiments with unprecedented scope and sample size, offering researchers the opportunity to detect trends in reproductive health and disease among a population of millions.


‘We already built an algorithm not to diagnose but to see patterns for polycystic ovarian syndrome, that we built together with a great researcher out of Boston University,’ Ida points out. ‘It’s not super active in the app right now, but that could become a much bigger thing. And we could probably do it for endometriosis as well, or other things we still haven’t seen.’ Ultimately, she says, she envisions a future in which period-tracking apps can help people manage and understand their reproductive health, and to link this understanding seamlessly with access to appropriate medical care.


‘I think there’s something about having a longer-term data set that is really powerful, that we haven’t quite leveraged on a consumer level yet . . . It’s not like, I go to my health practitioner and say, “Look, here’s my full view [of data], you know, here’s my landscape. Look at this, where I’m heading.” And that’s something I feel is very compelling – if we could each have a sense of looking into this landscape of our health. So I think that’s the promise. If we could help people really navigate through a whole life of health, that would be amazing.’


Ultimately, it remains to be seen whether period trackers will be a force for good – offering users enhanced understanding of all of the womb’s functions, from fertility and conception to disease – or whether the drive for profit will overtake and corrupt any altruistic motives. As with so many other areas of gynaecological health, these apps are woefully under-researched; only one review has looked comprehensively at the evidence around their use, and of the 654 items of literature included in the review, a scant 18 papers were robust enough to meet the researchers’ criteria for inclusion. Only one firm conclusion could be drawn: ‘There is a lack of critical debate and engagement in the development, evaluation, usage and regulation of fertility and menstruation apps.’ With monumental understatement, the reviewers close by saying, ‘The paucity of evidence-based research and absence of fertility, health professionals and users in studies is raised.’14 The trackers’ backends are growing more expansive by the minute, ballooning with the seemingly endless data supplied by eager users, but until research catches up with the industry’s progress, the information we have about the apps themselves will remain frustratingly limited.


__________


Between tracking one’s period, choosing and purchasing period products, managing symptoms like pain and fatigue, and the general emotional energy required to do all of these things while presenting a smiling, functional, socially acceptable face to the world, the womb’s most regular function takes up an awful lot of headspace for the average menstruator. That’s before we even factor in the financial costs: as much as £5,000 for period products over a lifetime (assuming you can even afford them, as many people can’t), according to one source,15 as well as the broader economic cost of an estimated five million sick days per year due to menstrual symptoms in the UK alone.16 Then there is the physical toll of bleeding for one week out of every four: an increased risk of anaemia, especially for those people unfortunate enough to bleed longer or more heavily; and a higher chance of certain gynaecological cancers in line with the number of periods in one’s lifetime. Why – apart from the obvious reproductive reasons – do we put up with it?


The answer – at least, according to a vocal and rapidly growing minority over the last fifty years – is that we don’t necessarily have to. ‘Menstruation has become an elective bodily process,’ promises a recent article in the Atlantic, with the tantalising headline, ‘No one has to get their period anymore.’17 One enterprising gynaecologist has even created the hashtag #PeriodsOptional to hammer the point home to social-media-savvy millennials. Can it be true? Is there really a way to unshackle ourselves from a life of monthly painkiller-popping? Is the tampon-clutching walk of shame a thing of the past? Will we never again utter a string of creative expletives when our period tracker cheerily reminds us ‘1 DAY UNTIL NEXT PERIOD’, or when Aunt Flo decides to turn up – as is her wont – at the most inconvenient / embarrassing / unexpected time, like during a long-haul flight, a job interview or sex with a new partner? Every menstruator has their own horror story: a common narrative of frustration and dogged coping. Unless you are among the small number of womb-owners who believe that ‘moontime’ is a monthly manifestation of the sacred female divine, you may hear the words ‘Periods optional’ and reply with the words ‘Sign me up’.
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