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We dedicate this book to all those who have suffered from miscarriages of justice, and to all victims of crimes whose perpetrators went unpunished, due to the misuse or misunderstanding of mathematics in the legal process.





INTRODUCTION



Everywhere we turn we are assailed by numbers. Advertisements, news, price reductions, medical information, weather forecasts, investment, risk assessment: all this and more is communicated to us through probabilities and statistics. But the problem is that these figures are not always used to convey information. As often as not, they are used to give us spin: to influence, frighten, and mislead us with the cool authority of numbers and formulas.


Now, you might think this a trivial matter. You may be one of those people who skip past the numbers in the articles you read, who pay no attention to the declarations of sensational increase or decrease in whatever drama is playing out on the front page, whether it be global warming, shark infestations, or illiteracy. At worst, you think, people are mildly misinformed. But as we show in Math on Trial, the misuse of mathematics can be deadly. The same mathematical tricks that mislead the public about market trends and risk and social problems have sent innocent people to prison. Being wrong about the price of oil is one thing; being denied justice due to miscalculation is quite another.


Despite their ubiquity, however, most of these fallacies are easy to spot. The fact is that anyone can make a decent assessment of mathematical statements that appear in popular publications, on common products, and in everyday activities from investment to DNA analysis. Anyone can acquire the simple reflexes to cut through the fog of mathematical deception. All it takes is a little practice to recognize what’s going on. It turns out there isn’t much variation in these numerical sleights of hand, but public ignorance allows them to permeate every area of our lives. We have chosen the examples in this book because while illustrating the pitfalls that everyone should be aware of, they also show that the misuse of mathematics is not merely an academic issue that we can easily ignore.


We need to know when we are being misled. We need to be able to distinguish whether the numbers brandished in our faces are legitimately providing information or being misused for dangerous ends. We need to go beyond the abstraction of theory and see the plain truth for ourselves.


Mathematics has made but few appearances in criminal trials throughout history. When it has been used, it has been for purposes of identification, to calculate the probability that a given identification is correct. These same calculations occur in a thousand other domains of public and private life, and one might wonder why we have chosen to focus here on its relatively rare use in trials. We believe it is worth collecting and examining these cases for the simple reason that many of the common mathematical fallacies that pervade the public sphere are perfectly represented by these trials. Thus, they serve as ideal illustrations of these errors and of the drastic consequences that faulty reasoning has on real lives.


The cases we present in this book cover a broad range of mathematics used in the courtroom, from the simplest handwriting analysis at the end of the nineteenth century to probabilities used in DNA identification today. These cases are not ordered chronologically, but according to the complexity of the probability concepts in question. We discuss cases in which mathematics was presented at trial to justify conviction, and others in which it was employed to convince the public that conviction was erroneous.


In spite of mathematics’ disastrous record of causing judicial error, the main conclusion of our analysis is not that probability is a useless cog in the judicial machine. Rather, we found that the injustices perpetrated in the name of probability arise from the misuse of mathematical principles, not from any inherent inapplicability of mathematics to justice. We believe that mathematics can be useful in fundamental ways, and indeed that the future of criminal justice will necessarily contain an element of mathematical analysis, given the prevalence of DNA evidence in trials today. But to reach that goal there must be some certainty that mathematical errors will be excluded from trials, and the first step in this direction is to identify the most important errors that have actually occurred.


In this book we share the dramas of people who saw their lives ripped apart by simple mathematical errors—wrong calculations, or calculations that were not made or not understood—grave injustices that were committed or only narrowly avoided. We hope that these incredible true stories will show that mathematics can really be a matter of life and death.





MATH ERROR NUMBER 1 »



MULTIPLYING NON-INDEPENDENT PROBABILITIES


MOST PEOPLE KNOW that to measure the probability that several events will occur, the separate probabilities of each event should be multiplied together. For instance, if you are pregnant with a single child, there is a 1 out of 2 chance you will give birth to a girl. Thus if you have two children at different times, the probability of having 2 girls is ½ squared, which is ¼, or 1 chance out of 4.


We do this type of calculation all the time, almost without thinking. But there’s a caveat: this multiplication is correct only if the events you’re comparing are totally independent from each other, like having separate pregnancies. If they are not independent, the situation changes. Suppose, for example, that you happen to know from an ultrasound that you are pregnant with identical twins. Now the birth of your two children does not constitute two independent events, and of course it would be wrong to say that the probability of your having two girls is ¼; it is in fact ½, because the two babies share the same genes, so they will necessarily be of the same sex; thus they can only be either two girls or two boys.


If you multiply the probabilities of events that are not independent of each other, you will get a significantly smaller probability than is accurate. But it’s easy to fall into the trap of assuming that a set of separate events occurred or will occur independently of one another. Some events may seem independent but have a single underlying cause. For example, a card player may go on a winning streak that defies all odds—but the reason could be that he’s cheating.


It’s risky to assume that events are independent when all the data is not in. Yet it has been done, even by highly respected people, in courts of law. And sometimes it has resulted in disaster.


 


 


The Case of Sally Clark: Motherhood Under Attack


Steve and Sally Clark were a loving couple of bright, ambitious young lawyers. Both worked demanding jobs in London, but eventually they bought themselves a little house called Hope Cottage, well away from the bustle of the city, and decided to raise a family. On September 22, 1996, Sally gave birth to a son, Christopher. She decided to stop working for a few months and stay home with her child.


From the beginning the baby appeared fragile and delicate, with the face of an angel. He was extremely quiet, slept a great deal, and almost never cried. In early December he developed what seemed to be sniffles and a bad cold, but the doctor told Sally not to worry. Everything seemed normal enough until December 13, when she went down to the kitchen for ten minutes to prepare herself a drink, and returned to the bedroom to find the baby gray-faced in his basket. She called for an ambulance and the baby was rushed to the hospital, but sadly he could not be saved. An autopsy indicated that he had been suffering from an infection of the lungs.


After Christopher’s death Sally returned to work, but although she functioned adequately, she underwent a period of grieving, depression, and despair, occasionally drinking heavily. A new pregnancy helped her snap out of it, and she underwent therapy to bolster a complete renunciation of alcohol. Healthy baby Harry was born on November 29, 1997.


Like all younger siblings of babies who have died in England, this second baby was closely monitored under the program known as Care of Next Infants (CONI). Steve and Sally were taught the basic gestures of resuscitation, and Harry was given an apnea alarm to wear permanently, which was supposed to start ringing if he stopped breathing. As a matter of fact, the alarm went off quite frequently, but the health visitors and nurses who stopped by the house both regularly and for random checkups found nothing wrong with the baby, so everyone assumed that the apnea alarm was malfunctioning. Little Harry appeared strong and hearty, was noisy and active, cried loudly, and demanded frequent feedings. Sally devoted herself to him and kept a close eye on his health, filling out the many charts required by the CONI program and keeping him well away from any chance of infection by contact with other sick people. As Steve was in a cast with a torn Achilles tendon, the Clarks hired daily help during the first weeks of Harry’s life to give Sally a hand with all the housework. On January 26, 1998, Sally took Harry to the community health center for his standard vaccinations.


After the vaccinations he was much quieter than usual, appearing lethargic and pale as Sally wheeled him home. Five hours later Steve was trying to amuse the baby and play with him, but Harry didn’t seem interested, so Steve put him down in his bouncy chair and went to the kitchen. Not five minutes later he heard Sally calling him desperately. Little Harry had gone limp and white; his head was falling forward. Steve rushed back to the bedroom, laid the baby on the floor, and tried to resuscitate him, first gently and then with increasing strength, while Sally called for help. The ambulance arrived and rushed the family to the hospital. But for the second time, doctors were unable to save the life of the couple’s baby.


This time the autopsy gave surprising, and seemingly contradictory, evidence. The pathologist, Dr. Williams, claimed that he could see retinal hemorrhage in Harry’s eyes, a frequent sign of smothering, and could feel a broken rib, though whether recent or old he could not say; it did not show up on X-ray. Harry also had large amounts of bacteria in his nose, throat, lungs, and stomach, but no notice was taken of this. The pathologist believed there was sufficient evidence of abuse to warrant a complete investigation.


Steve and Sally Clark were arrested for the murder of their two children. After intensive interrogation, during which they answered all questions freely and openly and did not ask for a lawyer, they were released on bail while the investigation proceeded.
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Steve and Sally Clark


They returned home, minus their passports and with the obligation of registering regularly at the police station, and tried to pick up the remains of their shattered lives. But to their horror, as the investigation continued and they were repeatedly called in for questioning, they realized that their desperate need to understand the medical causes for the death of their sons was gradually being overshadowed by the new, urgent necessity of defending themselves from the accusations of severe child abuse being leveled against them by the police. They realized that they had no adequate defense against such an accusation—there is no actual proof that a dead baby has not been smothered! They could hardly believe that the investigation would result in a trial, yet on the advice of their friends they eventually went to a criminal lawyer. Solicitor Mike Mackey agreed to take their case and help them, come what may.


Two important events followed: a third little boy, born a year to the day after Harry’s birth, and a formal charge of double murder against Sally.


Steve, exonerated from any wrongdoing and not charged, was helpless to prevent the destruction of his family and the persecution of his wife. The new baby was placed in foster care, and a date was set for Sally’s trial for the murder of her sons.


Sally’s trial took place at Chester Crown Court, before a judge and jury. She was defended by brilliant lawyers who put their finger squarely on each and every one of the contradictions in the massive and complex medical testimony, obliging the medical experts to contradict each other, and pointing out a series of errors of interpretation in Harry’s autopsy. Most of the prosecution’s experts were forced to admit that the deaths of the babies could not be definitively attributed to shaking, smothering, or other abuse, and Sally’s behavior as a mother was vouched for by many witnesses, such as the nanny who had helped her with Harry, and the health care professionals who had kept him under regular observation for the CONI program. Listening to them, Sally felt certain that her innocence could only be obvious to the jury. It was this certainty, this faith in the justice system, that gave her the strength to sit through grueling hours of description of the autopsies of her sons, in which every sign of possible violence was discussed in gruesome but unavoidable detail. During those hours of testimony from the prosecution’s medical experts, Sally was forced to listen to the hateful picture that was being painted for the jury of the person she was supposed to be—obsessively tidy, professionally ambitious, a control freak, unfit to be a mother—and the actions she was accused of having committed. Not only she, but also the spectators at the trial were horrified by a system that imposes such torment on parents who have lost their children. Was it really necessary for Steve Clark, gagging on the witness stand, to be shown photographs of his dead babies’ medically dismembered little bodies?


Everything the medical experts were saying seemed wrong to Sally— drastically, obviously, cruelly, horribly, and offensively wrong. Until the renowned pediatrician Sir Roy Meadow took the stand.


Charming and avuncular, Meadow appeared filled with sympathy for the plight of the accused, pronouncing words of condemnation with a seeming reluctance that made his allegations all the more effective. He exuded competence, experience, ability, and kindness. Listening to his testimony, Sally was struck dumb. “If I didn’t know I was innocent,” she later said, “listening to him I would have believed myself guilty.”


And up on the witness stand, Meadow spoke the words that swung the balance of justice irrevocably against Sally.
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Dr. Roy Meadow, pediatrician


IN ORDER to understand what Roy Meadow was doing when he told the judge and jury his own opinions about Sally Clark and the death of her babies, and why his statements carried such weight, it is important to know who he was, where he was coming from, and where his sphere of competency lay. A specialist in child abuse, he had studied under legendary child psychoanalyst Anna Freud, and was greatly influenced by her teaching. “A child needs mothering—not a mother,” he used to quote her as saying, though it is not absolutely certain that Freud ever really pronounced this sentence; perhaps those words were merely Meadow’s own interpretation of what she taught. In any case, they seem to have left their mark.


While Roy Meadow began as a pediatrician, working first as a general practitioner, and later at Guy’s Hospital, the Hospital for Sick Children in London, and the Royal Alexandra Hospital in Brighton, his main interest changed to child abuse as his career advanced, and he focused his attention on the detection, analysis, and proof of the misdeeds and cruelties of mothers. It was in 1977, while working as a senior lecturer and consultant pediatrician at Leeds University, that Meadow came up with the idea that eventually led him to fame. This was the discovery—or the invention—of a new malady, which he baptized Munchausen Syndrome by Proxy.


Munchausen Syndrome is the name given by Dr. Richard Asher in 1951 to a psychological condition by which a person who is actually in perfectly good health claims to suffer from all kinds of symptoms of illness that he imagines to be truly present, or sometimes even purposely brings on through acts of self-injury. The name is a reference to the yarns told by the eighteenth-century German soldier and nobleman Baron Munchausen, who astounded his listeners upon his return from the wars by describing flights on cannonballs, trips to the moon, and impressive feats of marksmanship such as shooting fifty brace of ducks with a single bullet. There is actually not a lot of resemblance between Munchausen’s tales and those told by sufferers from Munchausen Syndrome—except, perhaps, for their tallness.


Psychological analysis has determined that Munchausen Syndrome arises from an intense need for sympathy, care, and attention from a competent and protective figure, a role that is ideally played by a doctor. Exactly the kind of medical test or procedure that most people would prefer to avoid—blood tests, biopsies, colonoscopies—is reassuring and consoling to sufferers of Munchausen Syndrome, and they tend to seek such procedures repeatedly and unnecessarily.


What Roy Meadow noticed in his seminal 1977 paper was that some people display a variant form of Munchausen Syndrome, seeking constant medical attention not for themselves, but for another person, a “proxy.” These people constantly go to doctors and describe symptoms in their proxy that are either nonexistent or artificially induced. Obviously the proxy must be someone unable to explain the true state of affairs; for this reason, proxies tend to be helpless invalids or children.


This was the mental condition that Meadow dubbed Munchausen Syndrome by Proxy (MSbP). He published his discovery in the medical journal The Lancet, and the title of the article reveals that his interest in the syndrome itself was inspired by a profound concern with the frightening realities of child abuse. The article, “Munchausen Syndrome by Proxy: the hinterland of child abuse,” described two cases in which he had taken a particular interest. In one of them, a mother persistently altered her six-year-old daughter’s perfectly healthy urine samples, leading doctors to perform an endless stream of invasive medical examinations on the child and subject her to long-term medicinal treatments ranging from antibiotics to chemotherapy. The deception stopped only when the daughter was admitted to a hospital and kept for two or three days in the absence of her mother, who previously had rarely left her side. The child’s healthy samples during the period of her mother’s absence, and her instant relapse the moment her mother returned, finally led caregivers to the truth. In the second case, a seemingly devoted mother brought her toddler to the hospital at least once a month with attacks of illness that were diagnosed as salt poisoning. When the child was kept in the hospital, he became healthy, and when his mother visited, he relapsed. The hospital contacted social services to organize surveillance and placement for the child, but before the discussions could lead to a concrete result, the little boy was brought in with an attack so severe that he died.


If the hospital workers took as long as they did to detect what was going on, Roy Meadow explained, it was partly because both mothers seemed to be agreeable, intelligent women and loving and tender parents (albeit with a history of hysterical behavior, had anyone only thought to check). No one suspected them, because no one had the habit of suspecting mothers. Roy Meadow stressed the fact that mothers must be suspected. “We may teach, and I believe should teach, that mothers are always right,” he wrote, “but at the same time we must recognize that when mothers are wrong they can be terribly wrong.”


For ten or twelve years after Meadow wrote his article, Munchausen Syndrome by Proxy received little or no attention, either in the profession or from the public. And then suddenly, he was given the opportunity to put his theory into practice, because of a grisly and terrible murder case that finally allowed the whole idea to spring forth and capture the attention of a country.


IN FEBRUARY 1991, a young nurse called Beverley Allitt was engaged in Children’s Ward 4 of the severely understaffed Grantham and Kesteven Hospital in Lincolnshire. Although she appeared kind and competent, she inexplicably went on a killing spree that, in the space of barely two months, took the lives of four tiny children and severely injured one more.


Recalling what it was like to work alongside Beverley Allitt for those two months, nurse and coworker Mary Reet expressed an intuitive feel for Allitt’s psychological motivation. “Part of the kick she would’ve had was that when those babies were brought back to life, she was there, and she was the savior,” she later wrote. It wasn’t the babies’ deaths that Allitt wanted: it was attention. And this was exactly how Roy Meadow presented it when he testified as a medical expert at her trial. He showed how she displayed all the symptoms of both Munchausen Syndrome and MSbP, and explained that Beverley’s coldness in the face of the death of her victims was typical; people with MSbP are not able to grasp the harm they are inflicting; they are closed off to it. Roy Meadow stated that he did not believe Beverley Allitt could be cured. She would always be a danger to others. Allitt was convicted and given thirteen life sentences.


Roy Meadow’s diagnosis made a lot of sense. On top of that, the visibility of the case, the terrible and shocking nature of the crimes, and his role as expert witness at the trial conferred upon him not just fame, but a great deal of influence and power as well.


From the moment Beverley Allitt was condemned to life in prison, Roy Meadow’s theory of Munchausen Syndrome by Proxy took a tremendous leap into both the public and the medical consciousness. It is perhaps not fully realized how rapidly the notion took hold and the number of diagnosed cases grew. MSbP became a byword in social work, where it was cited as a reason to interfere in the lives of innumerable families. Thousands of children were removed from their parents, and the practice soon spread from Britain to the United States, then to Australia, New Zealand, Germany, and Canada, and as far as Nigeria and India, where it was very popular.


In the name of the new diagnosis, horrific mistakes were made. One example was the “legal kidnapping” of little Philip P. in the autumn of 1996. Philip was a child less than one year old whose mother, Julie P., had made countless trips to hospitals in the state of Tennessee, where she lived, seeking treatment for her baby’s severe birth defects and chronic gastrointestinal troubles. Seeing the child’s lengthy medical history, doctors concluded that Julie must suffer from MSbP, and shortly after the baby’s arrival at the hospital they contacted the Department of Children’s Services to have custody of the baby removed from his parents and given to the hospital. The family was kept at a distance and the nurses were even instructed to give them no medical details over the phone. Unfortunately, as it happened, the baby was really very ill; separation from the mother had no curative effects, and exactly one month later he died, alone and far from his parents. It was one of many cases in which the notion of MSbP was abused.


ALLITT WAS convicted in 1993, and by 1996 some doctors were already beginning to sound a warning bell, even as allegations of MSbP continued to increase at a terrifying pace. Dr. C. J. Morley published an article titled “Practical concerns about the diagnosis of Munchausen syndrome by proxy,” in which he warned that after the condemnation of Beverley Allitt, the diagnosis had become “charged with emotion” and that “those who are accused are tarnished with her reputation.” In the article, he discussed the so-called symptoms of MSbP one by one, showing that each of them might arise for a perfectly legitimate reason. He even warned against a diagnosis of MSbP in the instance where a child separated from his mother is cured of his illness, as there can be any number of reasons for such an event, including the natural recovery from many infantile illnesses that tend to occur around the age of one year.


In their 1995 article “Is Munchausen syndrome by proxy really a syndrome?” G. Fisher and I. Mitchell also analyzed the weaknesses of the diagnosis, ending by suggesting it be dropped altogether: “It is recommended that pediatricians abandon making diagnoses of Munchausen Syndrome by Proxy and instead diagnose the specific fabricated or induced medical illness(es) or condition(s) they encounter.”


But such calls for restraint were not heeded. Allegations of MSbP continued apace, and in fact a new aspect appeared and soon came to occupy a central position in allegations of child abuse: the role of Munchausen in unexplained deaths of babies, often referred to as cot death, crib death, or SIDS—Sudden Infant Death Syndrome.


BABIES HAVE always been fragile beings. The death rate of children under the age of one year old in the nineteenth century was startlingly high—as many as one hundred per thousand babies in the upper social classes and three hundred per thousand among the poor. Even in the early twentieth century the numbers remained significant. Only after the Second World War did doctors and hospitals begin to make tremendous strides in infant care, and rates began to decrease.


Yet even today, a small number of seemingly healthy very young babies die suddenly from unexplained causes. The phenomenon of crib death was not treated as a medical phenomenon in and of itself until 1963, when a first conference on the subject was organized in Seattle, Washington. The official term “Sudden Infant Death Syndrome” (SIDS) was adopted at a second conference in 1969. Obviously, the question of what proportion of SIDS deaths might be attributed to child abuse or outright murder was raised at both conferences, but there was simply no information available to draw any real conclusions as to the answers. A suggestion that SIDS was connected to apnea (babies stopping breathing for no reason) led to the adoption of huge numbers of apnea alarms being installed. These detectors are attached by small sensors to the baby’s body and are set to go off loudly if no breathing motion is detected. In the end, however, their widespread use served mainly to show that apnea is not the only or major cause of SIDS; there were too many cases where the alarm never went off. And studies showed that, like other social phenomena, SIDS is correlated with such factors as family background, poverty, mental illness, smoking, or drug use.


Improvements in baby care methods led to a significant drop in SIDS throughout the 1990s, particularly in families considered “low risk,” meaning stable families with good incomes and good physical and mental health. The improvement spurred further study, and during the early 1990s there occurred a kind of medical SIDS frenzy, with doctors publishing research based on as few as two cases, rising to stellar heights in their careers, and, even worse, encouraging parents who might be prone to Munchausen-type behavior to give way to it completely by calling for them to bring their babies repeatedly to the hospital for examination and care, exactly the kind of treatment that MSbP patients thrive on.


Then the bubble burst.


A team of suspicious law enforcement officials demanded and obtained the exhumation and autopsy of three siblings from New York State who had all supposedly died of SIDS. A detailed medical and legal investigation eventually proved that in fact they had all been suffocated by their father. The same team then investigated a family in which two infants who had died of SIDS had been the subject of a highly respected medical publication on SIDS and apnea. They discovered that three older siblings of these two babies had also died. Their mother eventually confessed to all the murders. This event and other similar ones were the flash points that drew together two strands that had been unconnected until then: SIDS (crib death) and Munchausen Syndrome by Proxy.


Until the mid-1990s, Munchausen Syndrome by Proxy had been studied in parents or caregivers who harmed children in order to gain attention and care. The children sometimes died, but this had not appeared as the goal of the caregivers’ actions. But then came the first diagnosis of Munchausen Syndrome by Proxy in a case of repeated SIDS.


ROY MEADOW’S intention, at first, was to join the swelling ranks of doctors concerned with finding causes and preventive remedies for SIDS, and to find features that could distinguish between natural SIDS and the death of a child caused by suffocation or other mistreatment. Since it is nearly impossible to detect signs of suffocation—the parents’ desperate vigorous attempts at resuscitation may cause the same slight bruises or cracked ribs as intentional abuse—the possibilities for detecting the difference seemed slim. Yet they were of paramount importance, both for those babies who suffered “near-miss” crib death and for the siblings of those whose abuse had gone undetected. Like many other doctors involved in the movement, Dr. Meadow wanted to find some signs that could help him tell one from the other. He devoted himself to this subject in the 1997 book he edited, The ABC of Child Abuse, and in a study titled “Unnatural Sudden Infant Death,” in which he surveyed eighty-one cases of sudden infant death, collected over an eighteen-year period, in families where the parents had actually been convicted of murder. He attempted to outline some general types of scenario to distinguish SIDS from murder. Unfortunately, the problem proved difficult; in half of the cases, autopsies showed physical signs of suffocation, but in the other half there were none.


It is a fact that some proportion of SIDS is unquestionably caused by parental abuse, but no one knows what that proportion is, and it is practically impossible to distinguish those cases with certainty. Until the 1990s the attitude of pediatricians toward this problem was to “let ill alone lest worse befall,” in the words of Dr. John Davies, who worried that innocent parents would be accused, families broken for no reason, and siblings sent into foster care.


But Roy Meadow was convinced that there were far more parents murdering their babies than anyone had ever realized—or at least admitted. He came to believe that Munchausen Syndrome by Proxy, hitherto regarded as a phenomenon leading mothers to harm their children, was actually claiming the lives of a much larger number of tiny victims than anybody realized. From that point on, his book, his study, and all the rest of his work became focused on developing a newly hawkish “interventionist strategy,” which meant making sure that mothers whose children died would be accused of having killed them if no other medical cause could be found. And his reputation as a specialist of the MSbP phenomenon lent tremendous weight to his words.


Partly because of that reputation and partly because of his vocal attitude toward child abuse, Roy Meadow’s career skyrocketed. He became president of the British Paediatric Association in 1994 and president of the Royal College of Paediatrics and Child Health in 1996. In the New Year honors list of 1997, Dr. Meadow was knighted for “services to paediatrics and to the Royal College of Paediatrics and Child Health.” His star was on the rise, and he became one of the most called-upon medical experts in trials of mothers in all of Great Britain.


At these trials, he would use the witness stand as a podium to promote his views, displaying a distinct talent for catchy phrases that the press loved to quote, such as “there is no evidence that cot deaths run in families, but there is plenty of evidence that child abuse does,” or “one cot death is a tragedy, two is suspicious, three is murder.” His views gained incredible notoriety, and on the strength of his highly respected word some 250 mothers were sent to prison.


UP ON the witness stand at Sally Clark’s trial, Meadow was eager to share his knowledge and experience, and the conclusions he drew from them, with the judge and jury. Statistical studies showed that “the chance of a cot death in a family of the social status of the Clark family is about 1 in 8,543,” he explained in his warm voice. “That means that the chance of two such deaths occurring in the same family is equal to the square of that number: one chance in about 73 million.”


Sally’s counsel begged to differ. Records from the CONI program, which followed babies born after a SIDS death in a family, showed that of five thousand babies monitored, eight had died. Surely that proved that the probability of such an event was much higher than 1 in 73 million, since the latter figure predicted that a double crib death would occur in England about once in a century. The CONI statistics showed that in reality this sad event actually occurs in England every couple of years. Indeed, the Clarks received many letters of support from families who had lost two, sometimes even three children, to SIDS.


Yes, but the CONI program data, explained Meadow, had not been collected with the kind of scientific precision and standards of a properly conducted study. The figures that he was using, by contrast, came from the CESDI report, which was more comprehensive than the CONI information, calculating the number of crib deaths in various sectors of the population.


The CESDI report, whose full title was “Confidential Enquiry into Stillbirths and Deaths in Infancy,” was a controlled study commissioned by the British Department of Health. In it the author, Peter Fleming, a professor at Bristol University, identified three major risk factors for crib death: a smoker in the family, an unemployed parent, and a mother under the age of twenty-six. The study provided probabilities for the occurrence of SIDS in the presence of one or more of these factors and in the absence of all three. In families where all three risk factors were present, the probability rose to 1 in 214; in families where all three factors were absent, it fell to 1 in 8,543, the figure cited by Meadow. The overall figure is a probability of 1 in 1,300. Thus, the figure of 1 in 73 million only concerned families of the Clarks’ habits and income; in the overall population Meadow would have expected the chance of a double crib death to be 1 in 1,300 squared, or about 1 in 1.5 million, fifty times more than the probability he was using for Sally. In other words, Meadow agreed that there could be a legitimate double crib death about once every couple of years in England, corresponding to observed fact. But these deaths would typically not occur among people like the Clarks; such a family, according to his reasoning, would suffer a crib death only about once in a century. It was just too unlikely an event: the Clarks did not have any of the three main risk factors for SIDS, so why should both of their babies die by pure chance?


As a matter of fact, the CESDI study makes it very clear that other family factors exist that may affect the probability of SIDS, but are not yet understood. Meadow’s essential error was to ignore this observation and to treat SIDS as a phenomenon that befalls babies as a consequence of completely random chance, like the lottery.


“So when Harry was born, the chance of his being a cot death was the same as Christopher’s? One in 8,543—like tossing a coin? It’s the same odds each time? Heads or tails?” questioned Sally’s lawyer.


“It’s the chance of backing the long outsider at the Grand National,” replied Meadow, calmly displaying a horrific lack of taste. “Let’s say it’s an 80 to 1 chance you back the winner last year and next year there’s another horse at 80 to 1 and you back it and it wins. To get odds of 73 million to 1 you have to back that 80 to 1 chance, four years running. It’s the same with these deaths.”


This response clearly indicates that Meadow viewed crib deaths as a random occurrence—in the face of the very CESDI study he was quoting, which warns that there may be unknown factors, even genetic ones, that increase the risk in certain families. The choice of the figure of 1 in 8,543 for the probability of a crib death occurring once in a family like Sally’s is correct, since the number is obtained by observation of millions of families. But Meadow’s calculation of the probability of two crib deaths by squaring that number relies on the totally unjustified assumption that crib death is a purely random event. If, in fact, there is a genetic trait that can cause crib death, then two crib deaths in a family may both be traceable to this trait and thus not be independent at all. Meadow’s calculation is an example of Math Error Number 1: multiplying non-independent probabilities.


So why did Roy Meadow treat crib death as a random occurrence? When you think about it, it really makes no sense to note that there are factors that increase the risk of crib death while at the same time considering each occurrence of it as being absolutely random. It has to be one or the other; it can’t be both. If it is random, it will strike independently of any risk factors. But the CESDI study clearly shows that that is not the case. If there are known risk factors, then there can be unknown ones as well; in fact there almost certainly are some above and beyond the three identified in the CESDI report, probably several.


Moreover, crib death is not a single phenomenon, but an umbrella term used to describe infant deaths that are not medically understood. These deaths, in fact, do have causes—it’s just that doctors have been unable to ascertain them. It sometimes happens that explanations arise later on, because of genetic features that continue to arise within the family or upon a more serious examination of the autopsy records. Once the cause of death is known and identified, the baby has no longer died of SIDS, and the statistics concerning SIDS are modified by the removal of the case from the databases. SIDS is not an absolute event that either has or has not occurred, nor is it a purely random event, so multiple occurrences cannot be assumed to be independent events. Unfortunately for the Clarks, however, Meadow’s figure was accepted without question by judge and jury.


And not only was it accepted, but also it was misconstrued. The second problem with a figure such as 1 in 73 million is that even if it were correct, it tends not to be understood correctly. The public, and no doubt many members of the jury, took it to be the probability that Sally Clark might be innocent—that there was, in fact, a chance of just 1 in 73 million that she might be innocent. In other words, the reasoning was as follows: “Such an event happened to Sally Clark, there’s a chance of just 1 in 73 million for that event to happen naturally; therefore it is practically certain that it did not happen naturally; Sally Clark must have made it happen.”


This logic, which is almost irresistible, is also wrong (another example appears in “the incredible coincidence” discussion of Math Error Number 7 in this book). The fallacy becomes immediately obvious in the analogous statement: “One million lottery tickets were sold and Mr. X won; there was only 1 chance in 1 million for that to happen naturally, so the probability is too low to believe that it happened naturally; therefore Mr. X must have cheated.” Of course, in lottery situations we know this is not true; someone always wins the lottery, and no one suspects the lucky person of having cheated.


The point is that double crib deaths, while extremely rare, do happen, and some unfortunate family somewhere will fall victim to it, just as somewhere there will be a fortunate Mr. X who wins the lottery. Once the event has already occurred, you cannot retroactively calculate the probability that it could have happened and then suspect that the likelihood is too small for it to have really happened. When it’s the lottery, no one ever has a doubt.


In addition to the possibility that Sally’s babies died by pure chance and the possibility that she murdered them, there was a third possibility, by far the most likely of the three: that they died of an actual medical cause that the doctors had been unable to determine. But the jury members were never told this. They were left to choose between “1 chance in 73 million that it happened by chance” and “otherwise she killed them.” How could they hesitate?


Sally Clark was convicted of murder by a 10–2 majority verdict on November 9, 1999, and given the mandatory sentence of life imprisonment. The press had a field day reviling her as a child murderer. On her arrival at Styal Prison she could hear the other prisoners, who had followed the news on television, screaming, “Here comes the murderer!” and, “Die, woman, die!” as they strained and clambered to get a better look at her.


Thanks to “1 in 73 million,” Sally Clark had suddenly become the most hated citizen of Great Britain. Nearly a year later, on October 2, 2000, the Court of Appeal upheld her conviction. They denied the influence of the statistic on the jury, writing, “The point on statistics was of minimal significance— a sideshow—and there is no possibility of the jury having been misled.”


A request to the House of Lords for leave to appeal again—Sally’s final chance for justice in Great Britain—was rejected. She faced life in prison, without even the hope of early release, which would have been possible only if she accepted to admit guilt and express remorse. But Sally was innocent. Not for freedom—not even for her life—would she say that she had killed her sons.


THE ONLY ray of hope in the months that followed was that the Family Court granted Steve Clark full custody of their remaining son, making it possible for Sally to see the child each week and even spend a full day with him once a month. Steve sold Hope Cottage, moved near where Sally was imprisoned, and devoted himself to continuing the struggle for her freedom while learning to be a single stay-at-home dad. Steve’s professional and family life had been shattered, and nothing remained to him but his little boy.




He and I become a team—he is my little mate, and we develop a strong bond of love; I get closer to him than most dads, but why did it have to be like this? We manage to muddle our way through together. Sometimes I sit outside his nursery all night, just in case he needs me . . . Then comes the morning I take him for his first day [at nursery school]. I cannot bear it. I cannot handle the thought of leaving him with strangers. But we walk there together, he holding my hand, sometimes quite tightly. Suddenly, much too soon, we are there. I don’t want him to see me crying. But I can’t help it. I kiss him goodbye and hand him over to a lovely lady, tears coursing down my face. I cry all the way back to the house; it feels strangely empty. What have I done? I sit there, desolate, terrified that something may happen to him.





Fortunately, Steve refused to give up. With the help of the lawyer who had worked on Sally’s case from the beginning, and of many other people who generously gave their time for free, he continued to chase up every avenue that might lead to anything—an appeal to the European Court of Human Rights, a submission to the Criminal Cases Review Commission, a public relations specialist to help the truth filter out to the public, and as a last resort, further analyses of the medical examinations performed on Christopher and Harry, the results of which were being kept under lock and key by the hospital where they died.


The medical results had not initially been at the top of Steve’s priorities. He was convinced that the experts had seen everything there was to see. Struggling with bills and a time-consuming new job, Steve had other things on his mind. However, as the case’s exposure grew, people appeared out of nowhere to help the cause. One of these volunteers was a lawyer who wanted to obtain the medical records from the hospital, convinced that Steve’s team needed them. Among other things, they wanted to get the original apnea alarm that had often rung when Harry was wearing it. They thought it possible that the alarm was not defective at all, and that in fact the child had undergone repeated episodes of abnormal apnea that had not been recognized by the health professionals checking on him.


Instead, after months of legal efforts, when the records were finally, reluctantly made available, the team found something else—something completely different, and shocking; something that had been overlooked by every single doctor who had had direct access to the records, meaning every single medical expert for the prosecution. Not by the defense, though. As a matter of fact, these documents had never been disclosed to the defense.


No fewer than eight different colonies of the lethal bacterium Staphylococcus aureus had been found in Harry’s body, some appearing with polymorphs, which are the cells that our bodies develop to fight off disease. They showed that the baby had been suffering from a serious bacterial infection when he died, one that even could have led to meningitis. Confronted with these records, a dozen new and independent medical experts wrote reports stating that Harry most certainly could have died, and very probably did die naturally, from a serious infection. His death never should have been considered an unexplained crib death.


At around the same time, Meadow’s mathematical assertions were put under scrutiny when on October 23, 2001, the Royal Statistical Society sent a public complaint to the Lord Chancellor, in which they exposed his errors and harshly expressed their gravity.




This approach is, in general, statistically invalid. It would only be valid if SIDS cases arose independently within families, an assumption that would need to be justified empirically. Not only was no such empirical justification provided in the case, but there are very strong a priori reasons for supposing that the assumption will be false. There may well be unknown genetic or environmental factors that predispose families to SIDS, so that a second case within the family becomes much more likely.





All of these facts were added to Sally’s file when it came up in front of the Criminal Cases Review Commission, and her conviction was quashed on January 29, 2003. Sally was finally free. But she had spent more than three years in prison, and in spite of the joy of being reunited with her husband and child, she found it terribly difficult to recover the habits of a normal life. Having been accused of murdering her children because she was obsessed with her career, she could not contemplate going back to work. Having been told that she killed Harry because he was messy and disruptive, she cringed when friends admired her tidiness. Everything she had been, everything she was proud of in her life, had been held up as a model of horror to the entire country. And on top of this, she had been deprived of the ability to make a single decision for herself throughout her years in prison.


Sally suffered from a recognized psychological phenomenon known as “enduring personality change after catastrophic experience.” In desperation, she sought consolation in alcohol, as she had for a short period after Christopher’s death. She died of acute alcohol intoxication in her home on March 16, 2007, just four years after her release. She was forty-two years old.


THE TESTIMONY of Roy Meadow, recognized expert on Munchausen Syndrome by Proxy, child abuse, and the evils of motherhood, sent dozens of mothers to prison. After Sally’s successful appeal, other cases were quickly forwarded on to the Criminal Cases Review Commission, and other mothers were exculpated and freed. One of them was Angela Cannings.


Angela had lost not two but three babies to inexplicable sudden death, the third literally days after Sally’s first conviction. Although there was a history of infant death in part of Angela’s family, which may have indicated an unknown genetic factor, she was accused of murder after the third occurrence and brought to trial. Sir Roy Meadow was the key expert witness for the prosecution. No one has described Meadow’s particular style on the stand as powerfully as Angela did in her book Against All Odds, which tells the story of her tragedy. Quoting some of his testimony, she writes:




I remember one exchange late in the day which made me shudder. Mr. Mansfield [Angela’s lawyer] yet again insisted that looking at the whole picture—me, our family, the lack of injuries on Jason and Matthew, the features consistent with cot death—it was a real possibility that my children could have died from natural, but as yet unknown, causes.


“I think the problem with that statement [is that] Mr. Mansfield is saying because the family is normal, child abuse doesn’t happen,” Professor Meadow replied. “It is absolutely right to say that child abuse and smothering are more common in certain families, but nevertheless, most abuse, most smothering happens in families who on ordinary meeting seem normal and caring and that is so, and most of the mothers who smother children, when you meet them, are normal. The second point is to start talking about the features of SIDS. SIDS means that you don’t know why the baby has died. It means that an unnatural cause such as smothering wasn’t found, and nor was a natural cause, so that in any group of SIDS babies there are some who have been smothered.”


I was trapped. If I appeared normal, I could be a child abuser; if my babies were thought to have died of cot death, I could have smothered them. There might not be any actual proof against me but Professor Meadow had created a world of smoke and mirrors from which I could not escape.
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