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The Russian Influenza, which reached the United States in late 1889, caused widespread disease as well as widespread reporting on the disease in newspapers and among medical professionals. A case study of one newspaper and one physician in a small town in Connecticut illustrates the value of deploying text mining, digital humanities, and close reading tools and techniques to understand the information ecosystem in which epidemic influenza affected individual lives and transformed medical reporting.

Introduction: In Imagination if Not In Reality

In a report submitted in May 1890 on the epidemic of so-called "Russian influenza," Connecticut doctor Cyrus B. Newton began with this remarkable statement about the relationship between information and disease: "The epidemic, on account of its foreign name, caused as much mischief as the disease itself, and the press made the matter still worse till everybody had it in imagination if not in reality, and wherever led the foot of man the grippe was sure to go, like Mary's little lamb, and no amount of quinine or antipyrine could drive it out." [START_REF] Newton | To the Committee on Matters of Professional Interest[END_REF] Newton, who practiced medicine and served on the Board of Health in Stafford, declared that some people "admit that they are in good health, but fear they have it in their system and that it is liable to reappear at any time, so strongly were they mentally impressed by it." Yet Newton declared that the actual number of deaths was overshadowed by the breadth of the disease's global impact: "So far as can be learned by statistics, the mortality from pneumonia was no greater during last Winter than in previous Winters. The movement of this ailment with speed of the wind over so vast an area of the globe was surely phenomenal."

Newton's statement suggests the importance of three kinds of information flow during a global epidemic which can be studied productively using methods drawn from historical analysis, digital humanities, and text mining. First, the reference to the "foreign name" of the "Russian influenza" and the "movement of this ailment with the speed of wind over so vast an area of the globe" calls attention to the spread of long-distance information. In an era when the introduction of transoceanic cables had transformed the transmission of news faster and further than ever before in human history, Newton's statement raises questions about the relationship between international news and local knowledge. How did a doctor integrate distant news into his understanding of a disease as it approached and then reached his own location? Second, Newton's statement that "the press made the matter still worse" reveals the tension in information flows between popular attitudes and expert knowledge. Embedded in Newtown's statement is a presumption that he, as an expert, had a better understanding of a disease outbreak than the general public whose information came from sensationalist sources such as newspapers. Finally, the declaration that "everyone had it in imagination if not in reality" calls attention to the tension in information flows between actual experiences, practices, and activities, on the one hand, and attitudes, perceptions, and anxieties, on the other. For Newton, the distinction between who actually had the disease and who imagined that they had the disease because of what they read in newspapers and heard from others in the community. For the historian, Newton's statement calls attention to need for using multiple tools, methods, and sources to ask how the flow of information globally, regionally, and locally corresponded to the lived experiences of individuals in particular contexts.

These three questions guide the structure of this unique effort by a historian to apply tools, methods, and sources of text mining and the digital humanities. The first question is explored by examining news reports about the Russian influenza in a local Connecticut newspaper, The Press, from Stafford Springs, Newton's hometown, to understand the emergence, transformation, and impact of international, regional, and local information networks. The second question is examined by comparing newspaper reporting about the outbreak with Newton's own contributions to public discussion in the form of letters, interviews, and actions covered in the same newspapers. Taking advantage of the methods available for large scale text analysis and visualization, this paper uses the tool of term collocation to construct networked relationships that suggest potential meanings and interpretations. The third question is addressed by examining mortality statistics at the local and state level to determine the actual impact of this disease and thus to evaluate, as Newton asked, whether it was more imagination or reality. This paper uses the Russian influenza as a case study to explore historical analysis at the intersection of data mining and digital humanities. (Bresalier 2012; Honigsbaum 2010; Mussell 2007) . This approach builds on previous scholarship that examines the spread of ideas during the epidemic, such as the concept of contagion, the relationship between influenza and other diseases, and patterns of mass anxiety, as well as explorations of how leading medical experts shaped public and expert understanding of the disease [START_REF] Ewing | Using Digital Humanities Tools to Interpret Information Dissemination during the Russian Flu, 1889-1890[END_REF][START_REF] Ewing | Will It Come Here?' Using Digital Humanities Tools to Explore Medical Understanding during the Russian Flu Epidemic, 1889-90[END_REF][START_REF] Ewing | The Two Diseases Are So Utterly Dissimilar': Using Digital Humanities Tools to Advance Scholarship in the Global History of Medicine[END_REF]). This study takes advantage of tools for largescale text analysis and visualization to supplement a close reading of articles with the goal of indicating how global, regional, and local information networks predicted the spread of disease, advocated preventive measures, and evaluated treatments. [START_REF] Mcshane | Visualising the Reception and Circulation of Early Modern Nuns' Letters[END_REF]van Vugt 2017) Yet the apparent discrepancy between the attention devoted to the Russian influenza and the actual number of cases and deaths, "as can be learned by statistics" published by health departments, revealed the importance of individual agents embedded in an information ecosystem. Recognizing how physicians functioned as nodes in this information econsystem is particularly important, because these agents served as both recipients and transmitters of information. Documenting the relationship between the rhetoric of an epidemic and the actual numbers of deaths focuses on causation patterns and temporal changes that may be ignored or diminished in diagrams. (Thirteenth Annual Report 1891) Yet as the opening example also demonstrates, the use of text mining and digital humanities tools must be combined with traditional interpretive techniques that identify the complex meanings visible only through a critical reading of texts and data in historical contexts. (Ewing and Randall 2019) Just as Newton used his medical training and analytical skills to understand a disease that "everybody had it in imagination if not in reality," this article uses methods of distant and close reading (Moretti 2013) to recognize, model, and interpret the complexities of information ecosystems. This paper explores information flows at the global, regional, and local level. As a worldwide pandemic, the Russian influenza was both a global network of disease transmission and a globalized network of information dissemination. Yet influenza and information also flowed at the regional level, as the disease travels from place to place, and at the local or even individual, as people get sick, seek medical treatment, and even die. This article builds on previous collaborations between humanities scholars and computer scientists applying text mining tools to understand historical epidemics of influenza. [START_REF] Amiri | Tracking and Analyzing Dynamics of News-Cycles during Global Pandemics: A Historical Perspective[END_REF][START_REF] Ewing | Gaining Insights into Epidemics by Mining Historical Newspapers[END_REF][START_REF] Ewing | Mining Coverage of the Flu: Big Data's Insights into an Epidemic[END_REF]. Exploring local information systems makes it possible to think about individuals not just as nodes in a network, but as agents, using their positions to interpret information, recirculate news, and act on the basis of received and transmitted knowledge. In the case of Cyrus Newton, this project examines information primarily in the local weekly newspaper, The Press, for Stafford Springs, Connecticut. By examining the movement of information along, between, and across these networks, this article contributes to historical understanding by exploring a unique moment when information flows converged at global, regional, and local levels.

Tracking Information Across Time: Term Frequency

An analysis of data mining and digital humanities can begin by charting term frequency, to determine how often a particular term appeared in an information source. Newspapers are particularly valuable for term frequency analysis, because each issue can be connected to a specific moment in time that fully indicates changes across time periods. In the case of a weekly newspaper, such as The Press, the sequencing is even more accurate than a daily newspaper, where the number of pages might vary from day to day, thus providing a misleading sense of coverage. Measuring term frequency in a specific newspaper title over time is more accurate than looking at multiple titles within a single database, particularly when the database is only partially representative, weekly and daily newspapers are both included, and each issue has a range of pages. In a similar manner, data bases of books and journals, such as the Google Books corpus or the Hathi Trust Library, can provide misleading information about term frequency over time, because the dates recorded by catalogers may not match up the actual publication dates, particularly for journals, volumes with annual publication dates, and multiple editions with different publication dates.

Figure 1, for the weekly newspaper, The Press in Stafford Springs, Connecticut, compares the number of times keywords influenza or grippe appeared in this four page newspaper. These terms did not appear at all before December 19, at least as indicated by a keyword search. Starting with the December 19 issue, when "grippe" appeared once, the frequency of these two keywords increased significantly, with the January 30, 1890 issue included more than fifteen instances of these two keywords. The terms then became less frequent, although they were still appearing throughout the remainder of the year. During these eleven weeks, grippe appeared 51 times, almost twice as frequently as 31 appearances of influenza. and not a serious threat to public health: "An influenza epidemic has appeared in Europe, and is traveling at express speed all over the continent. Big bugs and little folks, kings and hod lifters alike succumb to it. It isn't dangerous, but might unpleasant." By this time, on December 19, the disease "has appeared in New York," and was anticipated to "have its little spree" in the United States, but the likely effects were not expected to be serious, thus encouraging a more light hearted approach to its coming: "It is hoped that it may not tarry long, and if we all must have it, we may as well nerve ourselves and pray to have it quickly over with. The disease not being dangerous to life, one can, therefore, afford to follow its well marked course over this continent with amused interest."

This article concluded that the European elites --grand duke and ambassadors --had suffered the most, and yet already the threat was receding: "In St. Petersburg, where it was first detected and labelled, it still rages, but with diminished force."

On January 2, 1890, The Press offered its reader this reassuring (and mostly accurate) statement: "The 'grippe,' so far, is not dangerous in this country. Deaths from it are rare, and generally attributable to other diseases which it aggravates." The mortality rate had increased significantly in Paris, the article stated, "but its force as an epidemic was soon spent." The remaining coverage of the disease addressed evidence of outbreaks elsewhere in the United States, but with the same reassuring message that the disease was not serious. In Washington, for example, physicians were "sceptical" [sic] that the many cases of "mild influenza" or common colds were related to the "so-called 'grippe'" in Europe and now in New England. The physicians in Washington attributed the large number of cases to "mild and unseasonable weather," and to more human causes: "Imagination is also alleged to be strongly at work."

The latter statement introduces an interpretation of the epidemic as something imaginary rather than real, which Newton would repeat five months later in his review of the epidemic. This same issue of The Press also revealed that the epidemic was beginning to affect the community, yet the evidence of this impact was quite uneven and selective. Many people, for example, were attempting "preventives" of influenza such as burning sulphur or "champing" garlic. Evidence of actual impacts, by contrast, came from physicians, including reports attributed to three physicians: "Dr. Newton reports an unusual number of cases of hard colds, but in his opinion no epidemic influenza is prevalent here...Dr. Watts has treated about thirty cases of la grippe, none of them severe, and estimated that there are about 100 cases in town, some of them so mild as to need no treatment. Dr. Smith reports quite a number of cases, some quite sick, and others only slightly afflicted."

Finally, this same page included an advertisement that specifically invoked the disease and the widespread fear of this disease: "Influenza: If you are troubled with this dreaded malady use Lathrop's Spruce Gum Cough Syrup, and be relieved."

On January 16, 1890, in a letter published in The Press, Dr. Cyrus Newton offered his own interpretation of the coming epidemic and its likely effects at the local level. The letter began with a scientific explanation for the disease, yet quickly shifted into a denial that this disease was connected to other diseases, including pneumonia: "'La grippe,' or influenza, is a disease affecting the nasal or bronchial membranes, and has no relation to pneumonia as a cause, or of inflammation of the tonsils, or of the joints in the form of rheumatism." Dr. Newton's statement was incorrect, at least according to current medical research, which affirms that influenza can reduce the body's capacity to fight off an infection like pneumonia and thus contribute to death from the latter. (CDC 2018) The medical misinformation continued in the subsequent sentences, yet in ways that are revealing of how medical experts interpreted this surprisingly widespread outbreak of a familiar disease. According to Newton, influenza or la grippe "occur under favoring atmospheric conditions or influences at the same time, and the onset of the former disease is so sudden as to preclude the idea of contagion. Its movement across the continent is as rapid as a cold or thermal wave." Echoing the widespread belief at the time that influenza was spread by atmospheric conditions, Newton used the evidence of how quickly and widely the disease spread to argue against it being a contagious disease. Newton then amplified scientifically incorrect perspective with anecdotal evidence likely taken from newspaper reports: 8 "A prevailing west wind would bring the epidemic to a close; the vast land area does not afford the moisture as does the ocean. Dampness, with wintry temperature, causes all the diseases of the respiratory system. The theory of its germinal origin is maintained by many, but can hardly be sustained. Conditions of great humidity from the continual east wind, which is a sea breeze, with low thermometry at this season, is always productive of diseases of the air passages."

Newton thus seemed to believe that the influenza came to the United States, and Connecticut specifically, because an east wind, a "sea breeze," brought the disease across the moist air over the ocean. Cold and damp temperatures thus caused respiratory diseases, seemingly regardless of their transmission between humans. The statement that the "germinal origin" of the disease reflected the widespread adherence to the belief that atmospheric conditions accounted for the spread of disease, even as the so-called "bacterial revolution" was underway [START_REF] Bresalier | A Most Protean Disease': Aligning Medical Knowledge of Modern Influenza, 1890-1914[END_REF]. The following sentences provide a more scientifically valid statement that even though influenza was widespread, individual experiences would vary considerably: "The symptoms of this epidemic differ in no important respect from the ordinary influenza of every winter; the difference is now it affects everyone in greater or less degree. Some have it so light that a change in handkerchief once in six hours is sufficient treatment; others are decidedly ill for several days. Everyone who has so far escaped expects to have it before the epidemic is over."

Newton then offered a series of seemingly loosely associated comments further emphasizing that the disease did not represent a serious threat to public health: "If complicated with la grippe, the danger is not so greatly increased as it would be with a more formidable disease. Of its expectancy an amusing instance occurred quite recently, the attack ending in so pleasant a surprise that they said they would name the baby La Grippe. No doubt in many cases a common cold is called by the above name. The name influenza is a better one: it is more descriptive of the cause, an Italian word meaning influence. No one but a Frenchman knows what la grippe means."

After further speculation about the atmospheric causes of the disease, Newton concluded by associating the influenza with an electrically charged atmosphere, ocean currents, magnetic pulls, and the weather: "Another explanation is that there is something about the electrical condition of the air, it being negatively electric. Meat sent high up in the air by means of a kite has returned putrid. The Gulf Stream has been greatly blamed for causing this trouble. I would not be surprised to hear that possibly the north pole is doing all this mischief. The people say it's this nasty weather, and I think they are right."

The final sentence is perhaps most revealing of Newton's role as an information broker during this influenza epidemic. On the one hand, he uses the public platform of a newspaper to suggest interpretations that related to his expertise as a physician, including possible paths of transmission that included atmosphere and contagions. While Newton's rejection of the "germinal" transmission of the disease would ultimately be proven incorrect by the discovery of the virus that causes influenza, his views were within the medical mainstream of this transitional era. By contrast, the suggestion that an electrically charged atmosphere could spread disease represented a far less conventional explanation. In his final sentence, by contrast, Newton seemingly returned to an almost common-sense explanation --that the weather had contributed to the spread of the disease, a view reportedly held by "the people," and now approved by the leading local medical authority.

The January 16, 1890 issue of The Press offered further evidence of the local impact of this epidemic. In Stafford, mills, churches, festivals, and schools had closed or postponed activities because of many illness-related absences. Two doctors, Tiffany and Middleton, had been sick with "the fashionable disease," but continued to see patients. Towns reported that the disease was "assailing" people "vigorously," causing "much sickness," and producing victims whose names were published in the paper.

One week later, the January 23, 1890 issue reported on more victims, yet also began to cite evidence that the disease was having a broader impact on local society, including these specific examples: in Wales, "almost every family in town has been afflicted with la grippe," whereas in Westford, "most everyone here has had la grippe." A report on Stafford did not indicate the numbers affected, but emphasized instead how people perceived the disease: "Those who have encountered 'the grip' are not given to joking about it, but speak of it with respectful consideration, the more so that some authorities claim that it can work the same ground over twice." The escalation in the disease found a striking expression in the text for an advertisement in the January 30, 1890 issue: "Don't Let that Cough Run. The coughs and colds that hang on after 'la grippe' should be attended to or pneumonia may 'step in' without being invited. One of the best cough remedies known is Lathrop's Spruce Gum Cough Syrup 25c a bottle."

The same issue included the statement that in Stafford, 1890 "will be known in years to come as the winter of the grip," as the "doctors are still kept very busy."

In its February 6, 1890 issue, The Press reported that as many as twenty families at a time were 'in part or entirely prostrated" by the influenza. One victim, James Cavanaugh, had been so ill that two physicians had "pronounced his case hopeless" and predicted that he had less than an hour to live. Yet he rallied by the next day, leading to a surprise change in the course of his disease: "A consultation of his former physicians, in conjunction with Dr. Newton, was held, and treatment again commenced, and, strange to relate, he has continued to improve, and has now for several days been up and about, though not yet able to leave the house. This marvelous recovery is probably mostly due to his young and very vigorous constitution."

In Tolland, "grippe patients are slowly recovering, and no new cases are reported," while in Coventry, "the doctors speak of resting, because the grip is on the wane." The February 13, 1890 issue, for the first time in a month, did not mention any Stafford residents sick with influenza or related diseases. In Willington, a nearby town, Dr. F. Baker died suddenly at age 58: "He was taken with influenza Thursday evening, and that developed rapidly into pneumonia, and the best of medical skill could not prevent it from resulting fatally."

One week later, on February 20, 1890, in addition to reporting that Josiah Sparks "is one of the latest victims of the influenza," Herbert Lillibridge "is on the gain from a very severe attack of pneumonia," and Zalman A. Storrs is "very low with pneumonia," the newspaper suggested, in a more humorous way, that "some of us" in Willington who heard the thunder storms earlier in the week asked: "Was it to celebrate the cessation of the grip in these parts?"

The combination of methods of extracting term frequency and close reading provide a clear sense of both the narrative of the epidemic and the range of responses within a local community. After receiving almost no attention in the previous year, as documented by term frequency measures, this disease suddenly became a focus of attention in the newspapers for several weeks in early 1890. Even after the of the epidemic passed, the keywords "influenza" and "grippe" continued to appear, although increasingly in the form of advertising copy. A close reading of all the reporting on this disease reveals a similar pattern, as initial awareness of the disease as something occurring at a distance yielded to efforts to identify, explain, and control local manifestations of the disease. Yet these tools of humanities inquiry also reveal substantive differences in how the newspaper made sense of the epidemic, as the increased attention to the disease was always accompanied by questions about the severity of the disease. The fact that the newspaper made a joke about the disease in the February 20, 1890 issue, after the disease had been present in the community for at least six weeks, is further evidence that nuanced readings are essential for understanding the relationship between disease, information, and interpretation.

Medical Term Collocation: Text Mining

How can the method of close reading enhance the use of data mining tools for large scale textual analysis? More specifically, what do patterns of collocation and contextual proximity reveal about changing reports on the influenza epidemic? Figure 2 shows the terms most commonly collocated (within fifteen words) with keywords grippe and influenza in the approximately one hundred issues of the weekly newspaper, The Press, published in 1889-1890. The list was edited to exclude common stop words, misspelled words due to Optical Character Recognition errors, and terms not relevant to the diseases. The resulting list provides several insights into disease reporting in this newspaper. First, commonly collocated terms include many examples of symptoms associated with this disease: chill, cough, fever, inflammation, irritation, and throat. Second, some terms suggest levels of intensity associated with this disease: attack, bad, deaths, died, good, positive, prevalent, quick, severe, stubborn, suffering, and victims. Finally, the fact that the term, "sloan's" appears relatively frequently is puzzling, until it becomes clear that the newspaper regularly featured an advertisement for 'Sloan's Chill and Fever Remedy," which included influenza among a list of seven ailments (the others included chills, fevers, rheumatism, blind staggers, epizootic, and pink eye). An automated text extraction method, combined with close reading of the newspaper, identified ten significant terms related to health: five general terms (death, disease, doctor, epidemic, and fever), and five specific diseases (cancer, cholera, consumption, diphtheria, and pneumonia). These terms appeared frequently in the newspaper during these two years, with nearly 2,500 total appearances in nearly 100 issues with more than 2 million words. As shown in Figure 3, comparing the frequency of these key words in these two years, the general terms showed considerable consistency from 1889 to 1890, with a change of just 5% from 1889 to 1890. By contrast, the keywords "grippe" and "influenza" appeared only 4 times, combined, in 1889, compared to 108 appearances in 1890. These patterns suggest that whereas newspaper reporting generally about disease, medicine, and health showed significant continuity from 1889 to 1890, the epidemic of late 1889 and early 1890 significantly changed reporting about this specific disease. As shown in Figure 4, collocates included symptoms (catarrh, chilblains, cough, fever, pains, scrofula, sores, and ulcerated), measures of severity (afflicted, attack, bad, contagious, death, healed, obituaries, rate, strength, and suffering), references to anatomy (body, heart, kidney, lung, skin, and stomach), and terms related to treatment (balm, bottle, cure, doctor, druggists, medicine, physicians, pills, remedy, salve, sarsparilla, sloan's, and sulphur). 176 deaths in January 1890, nearly three times as many as recorded in January 1889. Examining the number of deaths during an epidemic provides yet another approach that connects data mining and the digital humanities. The number of deaths was affected by the severity of the disease as it spread through the population. which presumably functioned independently of how people were talking about the disease, thus further illuminating the tension embedded in Newton's claim about real and imaginary aspects of the epidemic. Measuring influenza is difficult, however, because the mild symptoms of most cases may not require medical care, the disease is often mistaken for related conditions, and in the case of death, influenza is often a secondary cause for deaths attributed to pneumonia, bronchitis, or some other acute lung disease. (Ewing 2019) Yet even with these constraints, a statistical analysis of deaths for the state of Connecticut provides an evidentiary basis for evaluating Newton's claims that the disease had no real impact on the population, that is, the disease network was less significant than the information network. In fact, death totals spiked in Connecticut in early 1890 by comparison to the same month in previous years (Monthly Bulletin, 1890), which certainly calls into question Newton's statement that grippe was mostly a matter of imagination with no real impact on society. Figure 6 indicates how the total number of deaths from all causes, including pneumonia and influenza, spiked in early 1890. In particular, January 1890 shows a remarkable increase, with the 1,693 deaths almost two-thirds higher than the total of 912 recorded in January 1889 as well as the monthly average of just over 1000 deaths in 1889. In February 1890, however, the total number of deaths decreased significantly, and remained at that level and even slightly decreased by May 1890, when Newton made his comments about death rates.

Given the remarkable increase in deaths in January, it is surprising that Newton would suggest that the effect of the epidemic was primarily one of imagination rather than reality. Two possible explanations can be suggested. First, while the death total spiked in January, with nearly 500 deaths twice as high as any previous monthly total, the number returned to normal levels by February, and declined through the spring and summer. When Newton submitted his report in May 1890, the situation was seemingly normal. In other words, Newton may have simply forgotten that the death rate was so high in January, yet this explanation is seemingly at odds with this confident statement: "So far as can be learned by statistics, the mortality from pneumonia was no greater during last Winter than in previous Winters." A second explanation is that Newton adhered to the belief common among physicians that influenza was not a serious or deadly disease, and he kept to that opinion despite the contradictory experience of the epidemic in the winter of 1890. More specifically, he may have continued to believe that reports about the deadly effects of the epidemic were generated by the press, and did not correspond to reality. Yet such a belief required disregarding state health department about deaths all causes and specifically from influenza and pneumonia, in order to believe that few people were seriously affected by the epidemic.

In keeping with an approach that examines evidence across scales, combining tools for text mining with close reading from the humanities, this section asks about the number of deaths in Newton's own community, the people he would have known and quite likely treated during their illness. According to the Connecticut Monthly Health Bulletin, Newton's home town of Stafford recorded 12 deaths from January to March 1890. Of these twelve deaths, one each in February and March were attributed to La Grippe, but none in January. Pneumonia also accounted for 2 deaths, both recorded in March. In other words, even though statistical reports at the state level demonstrate a significant change in the number of deaths from all causes and the number attributed to pneumonia and influenza, reports at the local level suggest relatively little impact from the disease, which is where a physician like Newton would have observed first hand.

The town clerk for Stafford Springs. W. H. Black, also reported on deaths in the community, thus providing an additional data point. For the year 1889, The Press of January 9, 1890 quoted Black's data indicating that not a single person in this community died of influenza. One death each were attributed to bronchitis and pneumonia, two respiratory diseases often associated with influenza. The disease that accounted for the most deaths was tuberculosis, recorded as phthisis, which caused eleven deaths, nearly 17% of the total of 65 deaths. One year later, in the January 22, 1891 issue of The Press, the same town clerk reported that the total number of deaths increased to 70, including one death attributed to influenza and five deaths attributed to pneumonia. The deadliest month in the year was September 1890, with 13 deaths, and the lowest number of deaths was recorded in February 1890, with only three deaths.

According to these figures, the low number of deaths in February suggests that the high level of public attention devoted to the influenza epidemic in the early months of 1890 did not correspond to a significant increase in total deaths --yet the increase from one death to six deaths from pneumonia is suggestive of some kind of change.

Conclusion: Dr. Cyrus Newton in Context

This question of what Newton observed as a practicing physician is an important reminder that a distinct contribution of historical study is recognizing that people make up information ecosystems --not just as nodes connecting edges, but also as the contributors of content, the interpreters of meaning, and the agents whose actions shape, and are shaped by, these systems. Age, gender, race, social status, and other elements of identity may be significant in determining how a person interacts with information systems.

In the case of Cyrus Newton, his elevated social standing as a physician makes it possible to understand how his interactions with information ecosystems durin were only part of an entire life narrative that these broader patterns even as he fashioned a distinctive understanding of the epidemic's impact within his own community.
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Dr. Newton's statement cited above occurred in the context of an information ecosystem, as he was reporting on behalf of the committee on professional interests to the ninety-ninth annual convention of the Connecticut Medical Society, meeting in New Haven on May 28-29, 1890. His report was then published in the Proceedings of the Connecticut Medical Society, which allowed his statements to circulate more broadly beyond those assembled for the meeting. In this way, Newton was both a consumer of information from newspapers, medical journals, professional dialogues, and consultations with patients, and a contributor of information to the local newspaper, the Connecticut medical journal, the physicians' society, and his immediate community of doctors, patients, and others. Text mining and other tools for large scale analysis make important contributions to understanding the scope and scale of this reporting, while also pointing to connections between diseases, symptoms, treatment, and severity. A close reading of newspaper article provides a deeper appreciation of the tension between reporting on disease and experiencing an epidemic, while text mining and mortality statistics provide empirical evidence for situating these interpretations in social context. Most importantly, this combination of methods facilitates an interpretation of who an individual physician, Dr. Cyrus Newton, engaged with