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“The flu is here to stay, like death and taxes. We must learn to live with it, and to die with it.”

— a Chicago physician, quoted in the autumn of 1918




“I had a little bird, / Its name was Enza. / I opened the window, / And in-flu-enza.”

— children’s skipping rhyme, 1918





A Note Before We Begin

In the space of about two years, between the early spring of 1918 and the spring of 1920, a single strain of influenza virus did something no army, no famine, and no other disease of the modern age has matched. It circled the entire inhabited world. It infected, by the best estimates, around five hundred million people — roughly one in every three human beings then alive. And it killed somewhere between twenty-five and fifty million of them, with serious estimates ranging as high as a hundred million. More people may have died of influenza in those two years than died in the four years of the First World War that framed them; quite possibly more died in a single autumn — the terrible October of 1918 — than in any comparable span in human history. And yet, for most of the century that followed, the world chose very nearly to forget it.

That forgetting is the first mystery of this book, and in a sense its organizing question. How does a catastrophe on this scale slip out of memory? Part of the answer is timing: the pandemic struck in the last year of a war that had already taught a generation to expect mass death, and the survivors, exhausted, turned away from the grief as quickly as they could. Part of it is the nature of the killer. There was no enemy to blame, no general to court-martial, no monument that made sense. People did not die heroically in trenches; they drowned in their own lungs in their own beds, turning a terrible blue-black color, in a matter of hours or days, and then they were buried in haste, sometimes in mass graves, sometimes without coffins because the coffins had run out. It was not a story anyone wanted to tell.

This book tries to tell it anyway, and to tell it whole. Most accounts of the 1918 pandemic — and there are some very fine ones — are written largely from within a single country, usually the United States or Britain. But influenza respected no borders, and the deadliest chapter of the story was not written in Boston or London at all. It was written in the villages of the Punjab and along the Ganges, where India lost perhaps twelve to seventeen million people, more than any other nation on earth; in Persia, which may have lost a greater share of its population than almost anywhere; in the Pacific, where the islands of Western Samoa buried nearly a quarter of their people in two months while the neighboring islands of American Samoa, sealed off by a stubborn naval governor, buried none at all. To understand 1918 you have to leave the familiar cities behind and follow the virus down the shipping lanes and railway lines to the ends of the earth.

You also have to understand, at least a little, the thing itself — the virus. In 1918 no one did. Influenza was not even known to be caused by a virus; the very concept was hazy, and most authorities blamed a bacterium that had nothing to do with it. The doctors of 1918 fought the deadliest disease of the century essentially blind, with no vaccine, no antiviral drug, no antibiotic to treat the pneumonia that did most of the actual killing. Their only weapons were the oldest ones — distance, isolation, the closing of schools and churches and saloons, the gauze mask — and the central, sobering lesson of this book is how much those crude weapons mattered, and how the cities that used them early and kept them in place fared so much better than the cities that did not. A reader who lived through the early 2020s will find that lesson eerily, almost painfully, familiar.

The science would catch up, but it would take most of a century. The last act of this story is one of its strangest: the recovery, from bodies frozen in the Alaskan permafrost since 1918, of fragments of the virus itself, and its eventual reconstruction, gene by gene, in a high-security laboratory in 2005 — so that we now know, in molecular detail, the identity of the thing that killed our great-grandparents, even as we still cannot say for certain where it came from.

A word about numbers and names, because both are slippery here. Every large figure in this book — the global dead, the national tolls, the case-fatality rates — is an estimate built on incomplete records, and I have tried to flag the uncertainty rather than hide it behind a confident-looking total. The name “Spanish flu” is itself a historical accident and a slander; the disease almost certainly did not begin in Spain, and the Spanish, with some justice, called it the French flu. I use the familiar name where the historical record demands it and the truer language of “the 1918 pandemic” elsewhere.

What is not in doubt is the magnitude of what happened, or the silence that swallowed it. This is the story of the year the world fell ill — the people who died, the people who tried to save them, the places that were spared and the places that were not, and the long, patient detective work that finally gave a name and a face to the deadliest killer of the twentieth century. It is offered in the conviction that a catastrophe forgotten is a catastrophe half-prepared to happen again.





Chapter 1: The Blue Death

On the morning of September 23, 1918, Dr. Victor Vaughan, one of the most distinguished physicians in the United States and the acting Surgeon General of the Army, stepped off a train at a military camp thirty-five miles northwest of Boston and walked into a vision of the medieval world. Camp Devens had been built to hold thirty-five thousand men. By that September it held some forty-five thousand, and the influenza that had arrived a few weeks earlier was killing them faster than the camp could count. Vaughan, who had spent his life around disease and death, would write of what he saw that day in language that never left him. “I saw hundreds of young stalwart men in the uniform of their country,” he recorded, “coming into the wards of the hospital in groups of ten or more. They are placed on the cots until every bed is full and yet others crowd in. The faces wear a bluish cast; a cough brings up the blood-stained sputum. In the morning the dead bodies are stacked about the morgue like cord wood.”

Vaughan was not the only doctor at Devens reaching for words adequate to the horror. Somewhere in the same wards that autumn, a young army physician named Roy Grist sat down to write to a friend and fellow doctor he addressed only as “Burt,” and his letter has become one of the most quoted documents of the entire pandemic — though it would lie forgotten for more than sixty years, surfacing at last in a trunk in Detroit and finding its way into print in the British Medical Journal in 1979. Grist described men who arrived with what looked like ordinary influenza and who, within hours, were transformed. “Two hours after admission they have the mahogany spots over the cheek bones,” he wrote, “and a few hours later you can begin to see the cyanosis extending from their ears and spreading all over the face, until it is hard to distinguish the coloured men from the white. It is only a matter of a few hours then until death comes.” He described a camp where the death rate had made ordinary military routine impossible: “We have been averaging about 100 deaths per day… It is horrible. One can stand it to see one, two or twenty men die, but to see these poor devils dropping like flies… We have lost an outrageous number of nurses and doctors.”

The detail that haunted the doctors of 1918, more than the speed or the numbers, was the color. A man might report to sick call in the morning with what looked like an ordinary case of the grippe — fever, aching limbs, a headache, a cough. By afternoon his lips and the tips of his ears would begin to darken. By evening, in the worst cases, the discoloration had spread across his face until it was almost impossible to tell, as Grist and others put it, whether the patient was a white man or a Black man. The medical term was cyanosis, the blue tint that skin takes on when the blood is starved of oxygen; the men of 1918 called it the blue death, or the purple death, and once it had set in deeply the patient was almost certainly going to drown. Not metaphorically. The victims’ lungs filled with a bloody, frothy fluid, and they died gasping, coughing up blood, sometimes bleeding from the nose and ears, their bodies fighting for air that could no longer reach the blood. Strong young men could go from their first symptom to the morgue in less than forty-eight hours. To picture what was happening inside them, imagine a sponge that has soaked up so much liquid that no air can pass through it at all — that was, in effect, what the disease made of a healthy pair of lungs.

The speed of it defied belief. Grist described men who walked into the hospital in the morning and were dead by the next, and the camp’s own statistics bore him out: at the height of the outbreak Devens was losing roughly a hundred men a day, more than the division would have lost in a hard day’s fighting at the front. The base hospital had been designed for a couple of thousand patients; by early autumn it held some six thousand, and the overflow lay on cots in the corridors and on the floors. There were not enough doctors, not enough nurses, not enough coffins, not enough men well enough to dig graves. And the horror was not confined to one wretched camp. It was a preview, in miniature, of what was about to happen to the whole of the United States and then to the whole of the world. Within weeks the same scenes would repeat themselves in Boston, in Philadelphia, in the mining valleys of the Rockies, in the tenements of every American city — and had already begun to repeat themselves in Europe, Africa, and Asia.

This was not how influenza was supposed to behave. Flu was a familiar visitor, an unpleasant but rarely fatal part of every winter, and the people it carried off were the people disease usually carried off: infants, the frail, the very old. The thing at Camp Devens did the opposite. It reserved its greatest violence for exactly the people who should have been safest — soldiers in their twenties, at the peak of physical fitness, the healthiest cohort in the entire population. Of the men who died at Devens that autumn, the great majority were between eighteen and thirty. Vaughan, doing the grim arithmetic in his head, arrived at a conclusion so dark that it reads today like the raving of a doomsayer rather than the sober judgment of the acting Surgeon General: “If the epidemic continues its mathematical rate of acceleration,” he wrote, “civilization could easily disappear… from the face of the earth within a matter of a few more weeks.” It was the kind of thing a careful scientist did not commit to paper lightly, and Vaughan was as careful as they came. “Nothing,” he added, looking back on a career that had spanned the rise of modern medicine, “could be done. Death stalked in this great camp.”

When the Army’s senior medical men — Vaughan, the pathologist William Henry Welch, and others — gathered to examine the dead, they found something that frightened them even more than the wards. Welch, the founding dean of the Johns Hopkins medical school and the most eminent figure in American medicine, performed an autopsy and looked at the lungs of a young soldier. They were not the lungs of a flu victim. They were swollen, sodden, a wet blue mass, so unlike anything in the textbooks that Welch — a man not given to alarm — turned to his colleagues and said that this must be some new kind of infection, or perhaps the plague. The room went quiet. If William Welch could be unnerved by what he saw on the autopsy table, the situation was very grave indeed.

It was not the plague. It was influenza — a strain of influenza so far outside the bounds of ordinary experience that the best minds in American medicine could not, at first, recognize it for what it was. And Camp Devens was not unique. It was one node in a network of catastrophe that was, in that same autumn, lighting up across the whole world at once. As the doctors stood over the bodies in Massachusetts, the same scenes were unfolding in the army camps of France, in the slums of Bombay, in the mining towns of South Africa, in the villages of the Iranian plateau, on Pacific islands where the disease would shortly wipe out a fifth of the population in a matter of weeks. In the Western Samoan population the toll would reach roughly one person in five within two months of the virus’s arrival on a single steamship. The blue death was everywhere at once, and it had only just begun.

To grasp the strangeness of that autumn, it helps to set down a few of the things that made the 1918 influenza unlike any ordinary epidemic — the features that, taken together, mark it as one of the singular events of human history. The first was its speed. This was a disease that could cross from a first symptom to a corpse inside a day, and that could sweep through a camp or a ship or a city in a week or two, overwhelming every hospital, every undertaker, every gravedigger before the authorities had time to react. In Philadelphia, at the peak, bodies would lie in homes for days because there were no coffins to be had and no one to collect them; the city would eventually resort to steam shovels to dig mass graves. The second feature was its reach: within months it had penetrated almost every inhabited place on earth, from the great capitals to Arctic villages reachable only by dog sled, leaving virtually no human community untouched. Modern estimates hold that roughly a third of the entire human race — some five hundred million people — was infected, and that between fifty and a hundred million died, a range so vast precisely because so much of the dying went uncounted. The third feature, and the most chilling, was its choice of victims — the young and strong rather than the old and weak, a reversal of the normal order of mortality so complete that demographers would later describe its signature as a “W-shaped curve,” with the usual peaks of death among the very young and the very old, and, rising between them where no peak had any business being, an enormous, unprecedented spike of death right in the middle of life.

To feel the force of that W-shaped curve, it helps to know what an ordinary flu curve looks like. Plot the deaths of a normal influenza season against age and you get a U, or rather the two arms of a U: a peak among infants and small children on the left, whose immune systems are still untrained, and a peak among the elderly on the right, whose defenses are failing, with a broad, safe valley of the healthy in between. Every doctor in 1918 had that shape in his bones; it was the natural order of dying. The 1918 flu drew a third peak in the middle of that valley, right at the ages of twenty-five and twenty-eight, so that the graph of the dead rose into a jagged W. Statistically, the most dangerous thing you could be that autumn was a robust adult in your late twenties — a bride, a young father, a soldier, a factory hand at the height of their strength. Nearly half of all the influenza deaths in the United States fell in the twenty-to-forty age band, and the effect was to widow the young, orphan the small, and gouge a hole in exactly the cohort on which every family and every economy most depended. It is one thing to read the phrase “W-shaped curve” and another to grasp that it means the flower of a generation.

Each of these features will get its due in the pages that follow, because each is part of what made 1918 a turning point that the world then promptly tried to forget. And “forget” is the right word: for most of the twentieth century the pandemic that killed more people than the First World War — more, by many estimates, than both world wars combined — went strangely unmemorialized, absent from the school textbooks, barely mentioned in the family histories, a catastrophe on the scale of the Black Death that somehow slipped out of the collective memory of the very generation that endured it. Part of the reason was the war itself, which monopolized the grief and the ritual of mourning; a soldier who died in France could be mourned as a hero, but a young mother who drowned in her own lungs in a back bedroom in Ohio was simply, unbearably, gone, her death a private shame rather than a public sacrifice. Part of it was the very speed of the thing, which gave the survivors no time to build the monuments and hold the ceremonies by which societies fix a catastrophe in memory. You meet it today, all the same, in unexpected places: in the empty spaces on family trees, in the sudden thinning of a town’s records around 1919, in the fact that American life expectancy dropped by roughly twelve years in a single year and then bounced back, a demographic scar visible in the graphs long after it had faded from the mind.

But it is worth pausing, at the outset, on the human texture of the thing, because the statistics — and there will be many statistics in this book — have a way of sanding the horror smooth. Behind the figure of “forty-five thousand men at Camp Devens” stands a young man from a farm in Vermont or a tenement in Chicago who had survived the journey to a training camp, who expected to die, if he died at all, in a trench in France, and who instead found himself drowning in his own bed in Massachusetts, turning blue, while the orderlies stacked the bodies of his friends like firewood in the next room. Behind the figure of “twelve to seventeen million dead in India” — a toll larger than the military deaths of every combatant nation in the war put together — stand the bodies that floated down the Ganges in such numbers that the river, in places, was said to be choked with them. The pandemic of 1918 was not an abstraction. It was the largest sudden bereavement in the history of the species.

It is worth correcting, here at the outset, one of the most durable misconceptions about the pandemic. It is often said that the flu of 1918 was called the “Spanish flu” because it began in Spain, or ravaged Spain most severely. It did neither. Spain was neutral in the war and its press was free, so Spanish newspapers reported the epidemic openly while the censors of every combatant nation buried it; the world, reading only Spanish accounts of a great sickness, wrongly concluded that Spain was its source. The Spaniards, who resented the slur, called it the “French flu.” The name was an accident of censorship, and it stuck to a blameless country for a hundred years — a first small lesson in how much of what “everyone knows” about 1918 is wrong. A second is the notion that the disease was some exotic, unknowable plague. It was not. It was influenza — the same influenza that returns every winter — wearing, for one terrible season, a face no one had ever seen.

And it arrived, almost unbelievably, in the middle of the largest war the world had yet seen — a coincidence that was not a coincidence at all, because the war made the pandemic possible and the pandemic, in its turn, helped to end the war. The two catastrophes were braided together so tightly that contemporaries could barely tell where one left off and the other began. The soldiers who carried the virus across the Atlantic in their crowded troopships were the same soldiers the war had gathered together and set in motion. The censorship that kept the public ignorant of the disease’s true danger was the war’s censorship. The young men whose deaths so shocked the doctors were the war’s young men. To understand how the blue death came to Camp Devens, and to the world, we have to begin not with a virus but with the strange, terrible year into which it was born — and with the war-weary planet that lay, in the spring of 1918, exactly as open and undefended as the virus needed it to be.

That is where we will start: with the world of 1918, the war that had made it, and the long, half-forgotten history of the disease that was about to remake it.




Chapter 2: The World in 1918

The world into which the pandemic was born was a world already on its knees. By the spring of 1918 the Great War had been grinding on for nearly four years, and it had hollowed out the societies that waged it in ways both obvious and hidden. Tens of millions of men were in uniform, packed into trenches and barracks and the holds of ships. The fields of France were a churned wasteland of mud and wire. Germany was slowly starving under the British naval blockade, its civilians surviving on turnips through what they bitterly called the Steckrübenwinter, the “turnip winter” of 1916–17, when the potato crop failed and the humble swede became the staple of a great nation’s diet. Russia had collapsed into revolution and civil war the year before, dropping out of the conflict and out of the ordinary functioning of a modern state. Everywhere, the things that normally protect a population from disease — adequate food, rest, medical care, a functioning civil order — had been stripped away and fed into the furnace of the war.

It is impossible to understand the 1918 pandemic without first understanding how thoroughly the war had primed the world for it. Consider first the sheer concentration of human beings. Modern war required armies of a size never before assembled, and those armies had to be housed, trained, moved, and supplied. The result was an archipelago of crowded camps stretching across North America and Europe, places like Camp Funston in Kansas or Étaples in France, where tens of thousands of young men from every corner of a nation were thrown together in close quarters, sleeping in long barracks rows, breathing the same air, sharing the same mess halls. For a respiratory virus, such a camp is very nearly a perfect incubator: a dense, constantly refreshed supply of susceptible hosts, with new recruits arriving and trained men departing in a ceaseless churn. Nothing in peacetime — not the most crowded city, not the most packed factory — could match it. A single American cantonment might hold fifty thousand men; the base at Étaples, at its height, processed as many as a hundred thousand at a time. Think of each camp not as a barracks but as a bellows, drawing in fresh, breathable fuel and blowing infection back out across a continent.

Then consider movement. The war did not merely concentrate people; it shuttled them across the globe at unprecedented speed and scale. Troopships carried hundreds of thousands of soldiers across the Atlantic, packed below decks in conditions that made the spread of infection a near certainty. Railways moved men from camp to camp and front to front. The British and French empires drew labor and soldiers from India, from Africa, from China, from the far corners of the earth, and moved them halfway around the planet. The Chinese Labour Corps alone brought some ninety-four thousand men from the northern provinces of China to the Western Front, in one of the great forced migrations of the century — many of them shipped east across the Pacific, sealed for six days inside guarded railway cars as they crossed Canada, and put back on ships at Halifax for the final passage to France. Steamships connected every port in the world on regular schedules. A disease that emerged anywhere in this network could, within weeks, appear everywhere in it. The pandemic of 1918 was, in a very real sense, the first truly global pandemic — not because earlier diseases had not spread widely, but because the world of 1918 was the first to be so thoroughly and rapidly interconnected, and the war had wound that machinery up to its highest pitch. When cholera crossed the world in the nineteenth century it took years; the influenza of 1918 would circle the globe in months.

It is difficult, from the vantage of a later age of jet travel, to appreciate how novel this global interconnection still was in 1918, and how recently it had been assembled. A person born in the 1850s had grown up in a world where a journey across the Atlantic took weeks under sail and a journey around the world might take the better part of a year; by 1918 that same person could watch soldiers cross the ocean in under a fortnight and mail a letter that would reach the far side of the planet in a month. The railway, the steamship, the telegraph, and the canal had, within a single lifetime, shrunk the earth. The Suez Canal, opened in 1869, and the Panama Canal, opened in 1914, had stitched the oceans together. What all this meant for a virus was simple and terrible: for the first time in history, a respiratory disease could outrun the seasons, leaping from a northern autumn into a southern spring, finding fresh, susceptible populations faster than any single climate could exhaust it. Earlier pandemics had been throttled by distance and slowness. The pandemic of 1918 would meet no such brake.

Consider, too, the condition of the bodies the virus would attack. Four years of war had left the populations of Europe undernourished, exhausted, and stressed. Soldiers lived in the perpetual damp and filth of the trenches, their immune systems worn down by cold, fatigue, poor food, and the chronic low-grade infections of life in the mud. Civilians, especially in the Central Powers and in the cities, were going hungry; the British blockade is reckoned to have contributed to the deaths of several hundred thousand German civilians from malnutrition and its associated diseases. A body that is malnourished and exhausted is a body less able to fight off infection, and the war had produced such bodies by the tens of millions. The pandemic would find, in the autumn of 1918, a vast population already weakened and waiting.

And consider, finally, the matter of silence. The war was fought not only with guns but with information, and every major combatant had imposed strict censorship on its press to protect public morale and deny intelligence to the enemy. Britain’s Defence of the Realm Act and America’s Sedition Act of 1918 made public pessimism itself a punishable offense; a Pennsylvania man was reportedly jailed for saying, in a crowded streetcar, that the war would be a long one. News of an epidemic sweeping through the army was precisely the kind of news the censors existed to suppress. When the disease began to kill in earnest, the newspapers of Britain, France, Germany, and the United States largely fell silent about it, or buried it, or minimized it. Worse than mere silence was the active reassurance that took its place. Public officials, steeped in the wartime cult of optimism, told their populations that the influenza was nothing to fear, that it was ordinary grippe, that panic itself was the real enemy and a symptom of insufficient patriotism. In city after city, health authorities issued soothing bulletins even as the hospitals filled, insisting that the situation was under control and that citizens who kept their spirits up and their windows open had little to worry about. The public was thus left to learn the truth from the evidence of its own streets — from the funerals, the closed shops, the empty schools, the carts collecting bodies — rather than from any honest official account, and the gap between what people were told and what they could see with their own eyes bred a corrosive terror all its own. It is one of the pandemic’s bitterest ironies that the lies told to preserve morale did more than almost anything else to destroy it. It is often said that the pandemic was called the “Spanish flu” because it began in Spain; in fact it almost certainly did not. Spain was simply neutral, and its uncensored press reported the epidemic freely — including the widely noted illness of King Alfonso XIII — so that the wider world, reading only Spanish accounts of a great sickness while their own papers stayed mute, concluded that Spain must be its home. The Spaniards, who knew better, called it the “French flu,” or, borrowing the title of a popular operetta tune, the “Naples Soldier.”

Against this backdrop of war, the ordinary world still turned, though it had been transformed almost beyond recognition. The year 1918 sat at a hinge of history. The old order of kings and empires that had governed Europe for centuries was visibly dying; within months the thrones of Germany, Austria-Hungary, and the Ottoman Empire would all fall. The United States, having entered the war in 1917, was emerging as the decisive power on the world stage, pouring men and material across the Atlantic at a rate the exhausted Europeans could not match. The map of the Middle East was being secretly carved up by the victors-to-be. Women, who had taken over the factories and farms and offices the men had left, were on the verge of winning the vote in country after country — Britain enfranchised many of them in that very year of 1918. It was a world in violent transition, its certainties dissolving, its peoples weary beyond measure and desperate for the war to end. Into that exhaustion the virus would fall like a match onto oil-soaked rags.

One further feature of that transitional world deserves mention, because it shaped how the pandemic would be experienced and remembered: this was a world without antibiotics, without intensive care, without mechanical ventilators, and without any of the tools we now take for granted in the treatment of a failing pair of lungs. A patient whose airways filled with fluid in 1918 could be given oxygen only crudely, if at all; there was no way to breathe for him, no drug to clear the secondary infection, nothing to do but nurse him and wait. The gulf between the confident public rhetoric of medical progress and the actual bedside helplessness of the physician was, in 1918, immense — and the pandemic would expose it mercilessly.

Into this world the medical sciences brought a strange mixture of confidence and helplessness. The decades before 1918 had been a golden age of bacteriology — the era of Louis Pasteur and Robert Koch, when one disease after another had given up its secrets and been traced to a specific bacterial culprit. Anthrax, tuberculosis, cholera, typhoid, plague, diphtheria — all had been pinned down, and in some cases vaccines or antitoxins had been developed against them. Physicians of 1918 had grown up in the flush of these triumphs and believed, with some reason, that medicine was finally conquering infectious disease. They had germ theory, antiseptic surgery, public sanitation, and a sophisticated understanding of how epidemics spread. Many of them were so confident that they had already convinced themselves they knew the cause of influenza itself: a bacterium isolated during the Russian flu of the 1890s by the German scientist Richard Pfeiffer, which he had named Bacillus influenzae — Pfeiffer’s bacillus — and which the textbooks of 1918 still taught was the agent of the disease. What they did not have, and did not yet even fully understand the need for, was any way to deal with a pathogen smaller than a bacterium — a virus, a thing too tiny to see in any microscope then in existence, a category of life or near-life that medicine had barely begun to conceive. When the influenza came, the great bacteriologists would search their cultures for Pfeiffer’s bacillus, find it in some patients and not in others, quarrel bitterly over what that meant, and never realize that the true killer had slipped, invisible, through every filter and every lens they possessed. Their golden age of triumph shattered against an enemy they could not even see.

There is a way to see all of this at once, and it is worth pausing on, because it explains why 1918 could not have happened a century earlier and, one hopes, could be prevented a century later. Picture the world of 1918 as a single enormous machine assembled, without anyone quite intending it, out of four separate parts that had never before been bolted together. The first part was concentration: the war had gathered the young into camps of a density civilization had never produced. The second was velocity: the steamship and the railway could move those young people across the planet before the disease in them had even declared itself. The third was vulnerability: hunger, exhaustion, and the chronic ill health of war had lowered the defenses of tens of millions of bodies. And the fourth was blindness: censorship and false reassurance had disabled the one thing — accurate, timely information — that might have let societies protect themselves. Any one of these on its own would have been dangerous. Assembled together, in one year, across one planet, they made a machine for turning a novel virus into a global catastrophe. The virus did not build that machine. The world did, and the war did, and 1918 was the year the machine was switched on.

So the world of 1918 was a world uniquely vulnerable: globally connected as never before, its populations concentrated and weakened and on the move, its information suppressed, its medicine confident but blind to the specific threat it was about to face. It was, in short, a world that the war had prepared, with terrible thoroughness, to be swept by a pandemic. And the deepest lesson of that world is one we are still relearning: the conditions that made 1918 possible were not a freak of history but the leading edge of modernity itself. The crowding, the speed, the global reach — these did not vanish after the war; they grew. Every feature of 1918 that helped the virus is more pronounced today than it was then, save one: we are no longer blind. That single difference — the ability to see a new virus, name it, and warn of it in days rather than months — is the thin margin that separates us from the people of 1918, and it is a margin that the events of the early twenty-first century showed to be more fragile than we like to think. All that was missing, in 1918, was the spark — and the spark, when it came, would come not from some exotic corner of the globe but, in all probability, from a quiet, unremarkable county on the American prairie. But before we follow the virus to its uncertain birthplace, we should pause to understand the enemy itself: what influenza is, how it had behaved across the long span of human history, and why the strain of 1918 would prove so unlike anything that had come before.




Chapter 3: What Influenza Is

To the people of 1918, influenza was a word without a thing behind it. They knew the illness intimately — the sudden fever, the aching bones, the cough and the chills that came around most winters — but they did not know what caused it, and most of what their physicians believed about it was wrong. The name itself was a fossil of an older theory. “Influenza” comes from the Italian for “influence,” because medieval and Renaissance Italians had attributed the epidemics to the influence of the stars, an influenza coeli, an influence of the heavens. It was as good an explanation as any, given that the real cause would remain invisible for another four centuries. We, who can name the enemy, owe it to the dead of 1918 to understand the thing that killed them, at least well enough to see why it was so deadly and why their doctors were so helpless.

Influenza is caused by a virus, and a virus is a profoundly strange entity — so strange that biologists still argue about whether it is properly alive at all. It is not a cell. It cannot eat, grow, or reproduce on its own. It is, in essence, a tiny package of genetic instructions wrapped in a coat of protein, far smaller than any bacterium — so small that a single flu particle measures about a ten-thousandth of a millimeter across, small enough that millions of them could rest on the head of a pin, and far too small to be seen through the light microscopes available in 1918. This is the crux of why the era’s brilliant bacteriologists failed: their finest instruments could resolve bacteria, but the influenza virus was to a bacterium roughly what a mouse is to an elephant, and it lay wholly beneath the threshold of what any lens of the day could reveal. A virus does only one thing: it hijacks. It drifts until it bumps into a living cell of the right kind, latches on, injects its genetic material, and turns the cell’s own machinery into a factory for making thousands of copies of the virus, which burst out — destroying the cell in the process — to find new cells to infect. Picture a burglar who cannot open a door on his own, but who slips a forged instruction into a factory and walks away while the factory dutifully builds ten thousand copies of him and then collapses. The influenza virus specializes in the cells that line the human respiratory tract, the nose, throat, and lungs, which is why the flu is a disease of coughing and congestion and, in its worst form, of the lungs filling up.

The flu virus carries on its surface two kinds of protein spikes that matter enormously to its story, and that give the various strains their names. The first is hemagglutinin, abbreviated H, the key the virus uses to unlock and enter a cell. The second is neuraminidase, abbreviated N, the tool that lets newly made viruses cut themselves free and escape to infect others. There are many varieties of each — eighteen known kinds of H, eleven of N — and a particular strain is identified by which of each it carries: H1N1, H2N2, H3N2, and so on. The virus that caused the 1918 pandemic was an H1N1, a fact that would not be established until long after every person who lived through it was dead — indeed, not until the virus was resurrected from frozen and preserved tissue near the end of the twentieth century, a story we will come to. These surface proteins are also the parts of the virus that the human immune system learns to recognize and attack. Once you have survived a bout of a particular strain, your body remembers its H and N spikes — the way a doorman remembers a face — and can shut the intruder out quickly the next time. This is why the flu is usually a survivable nuisance: most adults have met enough flu strains over a lifetime to mount a decent defense.

But the influenza virus has a diabolical talent for changing its disguise, and this is the heart of why it remains a permanent threat when so many other diseases have been tamed. The change comes in two forms. The first, called antigenic drift, is gradual: as the virus copies itself, it makes small errors, mutations that slightly alter the shape of its surface spikes, so that over a few years the strain has changed just enough that the immune system no longer recognizes it perfectly. It is as if the intruder grew a mustache and changed his coat — enough to slip past the doorman who was watching for last year’s face. This is why you can catch the flu more than once, and why a new flu vaccine has to be formulated every year. Drift produces the ordinary, manageable epidemics of every winter.

The second kind of change is far more dangerous, and far rarer. It is called antigenic shift, and it produces pandemics. Influenza viruses infect not only humans but birds and pigs, and the bird flus in particular carry an enormous, ancient reservoir of genetic variety. The virus’s genome, unusually, is not a single strand but is broken into eight separate segments — a quirk that turns out to matter enormously. Occasionally, when two different flu viruses infect the same animal at the same time — a pig, say, simultaneously carrying a human strain and a bird strain — their segments can be shuffled together like two decks of cards dealt into one, a process called reassortment, producing an entirely new hybrid strain with a combination of surface proteins that no living human has ever encountered. This is not the intruder in a new coat; it is a stranger no doorman has ever laid eyes on. When such a wholly novel virus emerges and proves able to spread from person to person, the result is catastrophe, because there is no immunity anywhere in the human population to slow it down. Every person on earth is a fresh, defenseless target. This is what a pandemic is: the arrival of a flu so new that humanity meets it with no defenses at all. The virus of 1918 was such a shift virus, an avian-derived strain that crossed into humans and found, in the bodies of 1918, a planet of the immunologically unprotected.

It is worth dwelling on just how efficiently this shape-shifting defeats us, because it explains a fact that surprises many people: that we have vaccines against measles and polio that last a lifetime, yet must line up for a new flu shot every single year. Measles does not change its face; catch it or be vaccinated against it once, and your immune system knows it forever. Influenza changes its face constantly, and so the war against it can never be won, only fought again each season to a draw. The annual vaccine is, in effect, an educated guess: each spring, a global network of laboratories examines the strains then circulating and predicts which will dominate the coming winter, and the vaccine is brewed to match that prediction. In a good year the guess is close and the vaccine works well; in a bad year the virus drifts out from under the prediction and the shot offers only partial cover. Nothing like this machinery existed in 1918. There was no vaccine against influenza at all, because no one had yet isolated the virus, and the “flu vaccines” that were rushed out during the pandemic were aimed at bacteria — chiefly Pfeiffer’s bacillus — and so were, against the true enemy, entirely beside the point.

Yet novelty alone does not explain the savagery of 1918, because pandemics, while always serious, are not always exceptionally lethal. The pandemics of 1957 and 1968, both caused by shift viruses, killed perhaps one to four million people each — terrible figures, but a fraction of 1918’s toll. Something about the 1918 strain made it not merely new but uniquely vicious, able to provoke in its victims the massive, fatal lung damage that turned strong young men blue and drowned them in their own fluids. Part of the answer, we now believe, lies in a grim paradox: the very strength of a young person’s immune system could become the instrument of their death. When the virus invaded the lungs, it could trigger an overwhelming, uncontrolled inflammatory response — a so-called cytokine storm, in which the body’s own defensive chemistry floods the lungs with fluid and immune cells until the victim can no longer breathe. The fitter and more robust the immune system, the more furious the storm. This is one plausible reason the disease reversed the usual order of mortality and killed the young and healthy in preference to the weak and old: it turned their greatest asset against them. Exactly why the 1918 strain provoked so ferocious a reaction is a question that would not begin to be answered until the virus itself was reconstructed in the twenty-first century, and even now it is not fully understood. We will return to it, because the search for the answer is one of the great detective stories of modern science.

This cytokine-storm theory also offers a chilling reinterpretation of what the doctors at Camp Devens saw. The blue faces, the frothing lungs, the deaths within a day or two that so bewildered Victor Vaughan and William Welch — these were, on this reading, not simply the virus destroying tissue but the body destroying itself in its frenzy to destroy the virus. The immune system, encountering an enemy it did not recognize, threw everything it had at the lungs, and in a young, powerful body that “everything” was catastrophic: the delicate air sacs flooded with fluid and immune cells until they could no longer transfer oxygen, and the patient suffocated on dry land. It is a bitter inversion of everything medicine assumes. We think of a strong immune response as protective, of youth and vigor as advantages in any fight with disease. In 1918, for a subset of victims, they were liabilities. The very people best equipped to survive an ordinary infection were, against this extraordinary one, the most likely to be killed by the ferocity of their own defenses. If the theory is correct, the tragedy of 1918 was written into the biology of strength itself.

There is one more property of the flu that shaped the disaster of 1918, and it is a property the doctors of the time understood not at all: the way the virus does much of its killing indirectly. The influenza virus itself damages the lining of the lungs, and in the most extreme cases — as in the fast, blue deaths of 1918 — can drown a victim within days through that catastrophic immune over-reaction. But more often, the virus’s real lethality lies in the door it opens. By stripping away the protective lining of the airways, it leaves the lungs wide open to invasion by ordinary bacteria — Streptococcus pneumoniae above all — which then move in and cause a secondary pneumonia. Modern re-examinations of the preserved autopsy tissue have concluded that the great majority of the pandemic’s deaths were of this second kind: not the virus alone but the bacterial pneumonia that followed in its wake, killing a week or two after the initial flu. In the era before antibiotics, that pneumonia was frequently a death sentence. A great many of the people who died in 1918 were killed by an infection that, a generation later, a few days of penicillin would have cured. The doctors of 1918 had no penicillin — it would not be discovered for another decade, nor made usable for two. They had no vaccine against the flu, no drug that could touch the virus, and nothing that could reliably stop the pneumonia once it set in. Their remedies ran to aspirin, whiskey, quinine, and hope, and some of the aspirin doses they gave were themselves so large that they may have hastened deaths. Against this particular enemy they were, for all their germ theory and their microscopes, almost exactly as powerless as their medieval ancestors who had blamed the stars.

You still meet the descendants of this virus today, which is one of the eeriest facts in all of medicine: the H1N1 lineage that emerged in 1918 did not vanish. Virologists sometimes call 1918 the “mother of all pandemics,” and they mean it almost literally. The direct genetic descendants of that virus caused the seasonal flu for decades afterward, and its gene segments turned up again and again in later outbreaks — in the 1957 pandemic, which borrowed some of them, and above all in the “swine flu” of 2009, which was a direct descendant carrying genes traceable in an unbroken line back to the great pandemic. For most of the twentieth century, in other words, the flu that came around every winter was a tamed and weathered version of the killer of 1918, gentled by the immunity that humanity slowly built up against it. The seasonal flu shot you may take each winter is, in part, a defense against the great-great-grandchildren of the blue death. There is something almost domestic in the thought: the monster of 1918 did not die but was, over generations, gradually broken to the harness, until its descendants became the ordinary, survivable nuisance we grumble about each January — which is, of course, exactly what its ancestors had been before 1918, and exactly what the people of that year expected it to remain. This, then, was the nature of the thing: an invisible, shape-shifting parasite of the lungs, periodically reinventing itself into forms against which no one was protected, and in 1918 reinventing itself into the deadliest such form in recorded history. To see how extraordinary 1918 truly was, however, we need to set it against the long backdrop of the flu’s previous visitations — the centuries of epidemics that had taught humanity to think of influenza as a familiar, survivable companion, and that made the horror of 1918 so bewildering when it came.




Chapter 4: The Forgotten Visitations

Influenza did not arrive in the world in 1918. It had been a companion of humanity for as long as humanity had kept the dense flocks and herds from which its viruses sprang — which is to say, for thousands of years. The disease is woven through the medical records of every literate civilization, recognizable across the centuries by its characteristic signature: the sudden onset, the fever and aching, the explosive spread through whole communities at once, and then the equally sudden retreat. To understand why the people of 1918 were so unprepared for what hit them, it helps to know what their ancestors had experienced — and to see that the flu, for all its long familiarity, had a buried history of occasional ferocity that the world had simply forgotten.

One reason the flu’s history is so easy to trace, once you know its signature, is that the disease has a personality as distinctive as its symptoms. It does not creep; it pounces. Where plague and cholera advance through a population over weeks, felling one household and then the next, influenza tends to arrive almost everywhere at once, so that a town seemingly healthy on Monday finds half its people bedridden by the weekend — a suddenness so uncanny that pre-modern observers could only explain it by supposing that the cause fell from the sky, upon all alike, in a single poisonous exhalation. This is why the chroniclers so often reached for the language of the heavens and the winds, and why the disease’s very universality, striking rich and poor, town and country, in the same brief span, became one of the marks by which historians recognize it across the centuries.

The ancient physicians knew the disease. Hippocrates, writing in Greece around 412 BC, described an outbreak in the northern town of Perinthus that has the unmistakable look of influenza: a coughing, feverish illness that swept through the population and then moved on. Roman writers recorded similar epidemics. Throughout the Middle Ages, chroniclers noted the periodic arrival of a swift, universal catarrh that laid whole populations low — though rarely killed them in great numbers — and then vanished. Because the disease seemed to come and go with the seasons and the weather, and to fall on everyone at once as if from the sky, observers reached naturally for cosmic and atmospheric explanations: it was the influence of the stars, or of some corruption in the air, some miasma carried on an ill wind. The Italian name influenza enshrined the astrological theory; the French la grippe, “the seizing,” described the way it grabbed you; the English simply borrowed the Italian word in the eighteenth century and never let it go. Every one of these names is a fossil of a wrong idea, a reminder of how long the true cause stayed hidden.

There is a reason the flu, alone among the great epidemic diseases, was treated as familiar rather than terrifying, and it is worth pausing on, because it is the key to the whole psychology of 1918. Plague, cholera, and smallpox announced themselves with unmistakable and dreadful signs — the buboes, the rice-water flux, the disfiguring pustules — and they killed a large fraction of those they struck. Influenza, by contrast, wore the mask of the ordinary. Its symptoms were the symptoms of a hundred milder ailments; it killed only a small percentage even in a bad year; and it passed through a community and was gone before anyone could be quite sure it had been more than a heavy cold season. A disease you survive nine hundred and ninety-nine times out of a thousand is a disease you learn not to fear. That hard-won contempt, bred into the culture over centuries, was precisely the reflex that would fail so catastrophically in 1918, when the thousandth case became, for a season, one case in twenty or worse.

The first influenza events that historians can confidently identify as pandemics — that is, as outbreaks spreading across continents — date from the sixteenth century onward, once record-keeping had improved enough to track a disease’s progress from country to country. A pandemic in 1580 is often cited as the first clearly documented one; it began, by the surviving accounts, in Asia, spread along trade routes into Africa and Europe, and reached across much of the known world, killing thousands in some cities — Rome is said to have lost as many as nine thousand people — and, according to one striking account, briefly emptying whole towns of anyone well enough to work. Over the following centuries, a series of influenza pandemics rolled across the globe at irregular intervals — in the 1700s, several times, and again in the nineteenth century — each spreading faster than the last as the world grew more connected by ship and, eventually, by rail. These were serious events, capable of killing the vulnerable in large numbers, but they generally conformed to the familiar pattern: a heavy toll among the old and the weak, and a survivable ordeal for everyone else.

The most important of these earlier pandemics, for our story, was the one that struck in 1889 and 1890 — the so-called “Russian flu,” because it was reported to have gathered force in the Russian Empire, in the region around the central Asian city of Bukhara, before spreading west across Europe and on around the world. (It is worth noting, in passing, that some modern scholars doubt whether the very first Bukhara outbreak was influenza at all; the region is malarial, and a local commission of doctors at the time suspected malaria, which is a useful caution against trusting any origin story too readily — a lesson that will haunt our search for the origins of 1918.) Whatever its precise starting point, the Russian flu was the first pandemic of the modern, fully industrialized age, and it moved with a speed that astonished contemporaries, riding the new networks of railways and steamships to circle the globe in a matter of months rather than years. It was extensively reported in the newspapers, which by then existed in abundance and were not yet muzzled by war; it was studied by physicians using the new tools of bacteriology — it was during this pandemic that Richard Pfeiffer isolated the bacterium he wrongly believed to be its cause — and it killed perhaps a million people worldwide. For the generation that experienced it, the Russian flu was the very model of what an influenza pandemic was: alarming, disruptive, deadly to the frail, but ultimately a survivable visitation that passed and was largely forgotten within a few years.

The Russian flu is worth lingering over, because it was the living memory against which the people of 1918 measured the new disease, and because its own story carries a warning about how treacherous such memories can be. It swept out of the east in the autumn of 1889 and reached Western Europe within weeks: London, Paris, and Berlin were all struck before the year was out, and the disease crossed the Atlantic to North America by the winter. Newspapers of the day tracked its advance the way they tracked an approaching storm, printing the dates on which it reached each great city, and physicians debated its cause in the confident new language of the germ. Estimates of its dead run to around a million worldwide — a grievous number, and yet, spread across the whole planet and falling mainly on the old and the sick, a number the world absorbed and recovered from within a few seasons. For the doctors and administrators who would face 1918, the Russian flu was not ancient history but something many of them personally remembered, a benchmark of what a bad influenza pandemic looked like. And it set the benchmark far, far too low. There is a curious modern coda to the Russian flu that sharpens the lesson: some researchers, examining its unusual symptoms and its lingering after-effects, have wondered whether it was influenza at all, or whether it might have been an early coronavirus pandemic — a reminder that even our confident reconstructions of the past can be badly mistaken, and that the historical record of epidemics is far more slippery than it looks.

That forgetting matters, because the experience of the Russian flu shaped how the authorities of 1918 would at first interpret the new disease. When influenza began to spread in the spring of 1918, the natural assumption of every health official and physician was that this was another visitation in the familiar mold — unpleasant, widespread, but nothing to panic over. The flu was the flu. It came every year; it came in great waves every few decades; you rode it out. This assumption, reasonable on its face, would prove catastrophically wrong, and the institutional complacency it bred — the slowness to recognize that 1918 was something categorically different — would cost untold lives in the crucial early weeks of the autumn wave.

But the Russian flu may have left a deeper and stranger legacy than mere complacency, one that bears directly on the central mystery of 1918: why the new pandemic killed the young and spared the old. Here we must venture onto more speculative ground, but it is ground worth exploring, because it offers one of the most elegant potential solutions to that mystery. The human immune system, as we now understand it, is powerfully and permanently marked by the first influenza strains it meets in early childhood — a phenomenon that immunologists, with a theologian’s flair for a phrase, have named “original antigenic sin.” The flu strains you encounter as a small child shape your defenses for the rest of your life, giving you a lasting advantage against viruses that resemble those early foes and a relative blind spot toward those that do not. Your immune system, in a sense, spends a lifetime fighting the last war — forever best prepared for the enemy it met first. The leading version of this argument holds that the people who were middle-aged and elderly in 1918 had been children before about 1889, in an era when a virus resembling the 1918 H1N1 strain was circulating, and so carried a hidden, lifelong partial immunity to it. The young adults of 1918, by contrast, had been imprinted in childhood on the different strain that spread with the Russian flu of 1889 and after — a strain thought to have been of a distant, mismatched type — and so met the new pandemic virus with immune systems trained for entirely the wrong foe. If this is right, then the terrible young-adult death toll of 1918 was, in part, an echo of the Russian flu of thirty years before: the pandemic of the parents’ generation, reaching forward across three decades to doom the children who came after it. It would mean that to be young and strong in 1918 was to be in the greatest danger of all, not in spite of one’s history but because of it.

The imprinting idea has a homely analogy that captures its strangeness. Think of the immune system as a person who learns a language in childhood. Whatever tongue you are raised on, you speak it forever with perfect ease, and you find related languages easier to pick up later in life; but a wholly unrelated language, first encountered as an adult, you will always struggle with. Your immune system, on this view, “learns the language” of the first flu strains it meets as a small child, and remains fluent in them and their relatives for the rest of its life. The middle-aged of 1918 had been raised, in this metaphor, on a dialect closely related to the 1918 virus, and so could half-understand the newcomer; the young adults had been raised on a different tongue entirely, and met the killer as bewildered foreigners. It is a strange thought that the flu you catch at the age of three might, seven decades later, determine whether you live or die in a pandemic — but that, if the imprinting theory is right, is very nearly what happened, and it is one of the reasons the study of 1918 has reshaped how immunologists think about the disease to this day.

Whatever the truth of that hypothesis — and it remains debated, with the details of which strain circulated when still genuinely uncertain — the broad lesson of the flu’s long history is clear. Influenza had been with humanity forever; it had produced periodic pandemics for centuries; and the most recent of those, the Russian flu of 1889, had set the expectation that such events, while serious, were survivable and soon forgotten. Nothing in that long record prepared the world for a flu that would kill its tens of millions in a matter of months, that would strangle the strong in their prime, and that would prove, for all the confidence of modern bacteriology, utterly beyond the power of the era’s medicine to treat or prevent. The forgotten visitations of the past had lulled the world into treating the flu as an old and manageable acquaintance. In 1918 that acquaintance would arrive wearing a face no one recognized.

There is a final irony worth noting, one that reaches all the way to our own time. The forgetting did not stop with the ancients. The 1918 pandemic itself, which killed more people than any other single event in the twentieth century, was in turn largely forgotten within a generation — absent from the monuments, the textbooks, and the family stories — so that when a new pandemic arrived a century later, humanity approached it once again as if from a standing start, relearning at great cost lessons that the survivors of 1918 could have taught. The habit of forgetting our plagues, it seems, is one of the most durable features of the human record.

The stage, by the early months of 1918, was fully set. The world was at war and exhausted, its peoples concentrated and weakened and on the move, its information suppressed, its medicine confident but blind, and its collective memory falsely reassured by a century of survivable flu. All the kindling was laid. We turn now to the war that piled it high — and then to the obscure spark that, in all likelihood, set it alight.




Chapter 5: A World at War

When the influenza came, it came to a planet organized for the mass production of death. The First World War, which had begun in the summer of 1914 with cheering crowds and predictions of a quick victory, had by 1918 settled into the most lethal and grinding conflict in human experience, and in doing so it had reshaped the world into something close to an ideal environment for a pandemic. It is no exaggeration to say that the war and the flu cannot be told apart — that the deadliest war in history and the deadliest disease event in history were not two separate catastrophes that happened to coincide, but a single intertwined disaster, each feeding the other. To understand how the virus spread as far and as fast and as fatally as it did, we have to understand the war machine that carried it.

Begin with the scale of mobilization. Over the course of the war the combatant nations placed something on the order of sixty-five to seventy million men under arms. These men were drawn from farms and cities and villages, gathered into vast training camps, equipped, drilled, and then moved — by train, by ship, by foot — to the fighting fronts. The logistics of feeding, housing, and transporting armies of this size dwarfed anything in prior history. And every stage of that process created conditions in which a respiratory virus could flourish. The camps concentrated young men by the tens of thousands in cramped barracks. The trains and ships moved them in packed masses. The fronts held them in trenches, in dugouts, in billets, breathing one another’s air in the cold and the wet. If one had set out deliberately to design a system for amplifying and distributing an airborne disease, one could hardly have improved on the Western Front and its supporting apparatus. The war took the young men of the world, packed them together at a density found nowhere in civilian life, and then flung them across oceans — an arrangement that, from the virus’s point of view, was a gift.

The United States, which had entered the war in April 1917, offers the clearest illustration of how the war’s machinery turned the flu loose. To raise an army from a standing start, the Americans built an enormous network of training camps across the country, each holding tens of thousands of recruits, and into these camps they funneled young men from every state and county. Camp Funston in Kansas, Camp Devens in Massachusetts, and dozens of others became, in 1918, the great amplifiers of the epidemic. A virus introduced into such a camp could infect thousands within days, and those thousands were not static; they were constantly being moved on — to other camps, to the embarkation ports on the East Coast, and across the Atlantic to France. The American Expeditionary Force shipped some two million men to Europe over the course of the war, and in the summer and autumn of 1918 the pace was frantic, hundreds of thousands crossing in a matter of months. They were packed into troopships in conditions that turned each vessel into a floating epidemic; on one crossing the 15th Cavalry logged thirty-six cases of influenza and six deaths before it ever reached France, and on some transports the sick fell so fast that the ships arrived as little better than hospital vessels, with the dead buried at sea along the way. President Wilson himself was warned that the crowded transports were killing men before they could fire a shot — and the ships kept sailing anyway, because the war’s relentless demand for fresh troops at the front could not wait.

The troopship deserves a closer look, because it was perhaps the single most efficient instrument of contagion the war produced. Picture the interior of one of these vessels: a former ocean liner or freighter stripped of its comforts and refitted to carry the maximum possible number of men, who were berthed in canvas bunks stacked four and five high in holds with almost no ventilation, packed so tightly that a man in a middle bunk could not sit up. For a week or more these thousands breathed the same recirculated air, ate in shifts in crowded mess halls, and had nowhere to isolate the sick, because there was nowhere on the ship that was not already full. When the flu broke out on such a vessel — and in the autumn of 1918 it broke out on many — it moved through the holds like fire through
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