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The science of epidemiology has always had an intricate

relationship to the history of diseases. The design of models of

the dynamics that govern diseases in their relation to population

is ultimately based on information and data gathered from past

outbreaks. Epidemiology belongs to what Lorraine Daston has

recently called “Sciences of the Archive.”1 Like astronomy, zoology,

demography, or meteorology, the study of epidemics operates with

objects of superhuman scale. The discipline deals with plagues that

exceed historiographical periods and geographical regions; and,

thus, it always requires elaborated practices of collecting,

accounting, and archiving to establish its status as a discipline.

Daston reminds us that despite this reliance of some “hard” sciences

on the historical record, their conduct of history often differs from

the perspective of humanists on the same historical event. Where

exegesis, commentary, and interpretation of contexts and niches

might characterize a history of diseases and epidemics, the

epidemiological grasp on the historical record seeks to collect

quantifiable data.

But epidemiology wasn’t always a science of mathematical

analysis, concerned with the production of formal expressions and

the elaborate design of stochastic models. The epidemiology of the

late nineteenth and early twentieth centuries is best described as

a broad interdisciplinary project, suspended between isolated

academics in medical schools and a growing group of governmental

medical officers applying a mixture of methods, integrating
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historical, anthropological, sociological, statistical, and medical

approaches to understand diseases in relation to populations and

environments.2

Nineteenth-century epidemic outbreaks of cholera, smallpox, or

bubonic plague were not captured in statistical data alone, but were

regularly packaged into narratives. These narratives were built

around detailed observations to discuss and propose arguments

about causes, the significance of local conditions, and the efficiency

of mitigating practices. The genre of the outbreak report is often

ignored in the historiography of epidemiology, which predominantly

focuses on the development of statistical methods and

mathematical models. However, the narrative form of capturing and

classifying epidemic outbreaks was crucial to the broad

interdisciplinary nature of epidemiological reasoning at the time.

Historically, the genre of the outbreak report exhibited similarities

to the clinical case report and its capacity to stitch detailed

observations of singular cases to systematic considerations of the

characteristics of the disease.3 Much in the same way, the outbreak

report presented a singular outbreak to other epidemiologists to

engage debates about common aspects of particular local

conditions and to contribute to the production of generalizable

characteristics of an epidemic.

The aim of this chapter is to rediscover the outbreak report as

a long-overlooked source of fine-grained and systematic

epidemiological observations. The texts contain a wide range of

valuable information, reaching from individual case reports over

dispersed mortality and morbidity statistics to sections about

causation theories and observations of treatment and prevention

practices.4 This information is currently not available as structured

data and is dispersed throughout the texts in semi-structured

formats. The first goal of this paper is therefore to evaluate

pathways of extracting this information through text mining. I will

present steps and considerations of a thorough analysis of the given

structures of the outbreak report and will introduce formalization

strategies to arrive at structured datasets, which could eventually
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be attached to metadata including the location and dates of

outbreaks. While this data might be of interest to epidemiologists,

this paper will also provide reflections from the perspective of the

historian, who is keen to preserve the value of historical analysis in

this process. The guiding concern in the following pages is to design

systems for structuring the narrative information that preserve

difference, local deviation, and conceptual incommensurability

within and across the reports. The historical report is not a source

that enables us to refine and consolidate accurate epidemiological

concepts of bubonic plague; rather, it allows for the epistemological

analysis of historical ways of seeing the epidemic.5

The second, but by no means secondary, goal of this study is

then to draw out feasible methods of extracting the structure and

composition of epidemiological argumentation, to understand how

epidemics were seen and how they were reasoned about. The

reports allow for a careful reconstruction of the interdisciplinary

nature of reasoning in pre-formal epidemiology. Historical sections

illuminate the use of the natural histories of diseases. Arguments

about incidence among different populations enhance our

understanding of the anthropological and colonial frameworks

through which epidemics were conceived. Considerations about

local conditions and speculations about causes provide a basis to

reconstruct the ecological and environmental arguments that

underpinned much of the understanding of infectious diseases at

the time.

Network analysis supported by natural language analysis enables

both epidemiological as well as epistemological interests in the

history of diseases. Polemically speaking, the “what” of the history of

an epidemic outbreak can be brought into a productive relationship

with the “how” of its interpretation at the time and place of

observation. Building a model for the extraction of data about

clinical observations, climatic conditions, or causal relations will

have to integrate the structure and form of how these aspects were

presented and will lay bare the conventions of the genre of outbreak

reports. Reflecting and discussing the conceptual aspects of the
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development of a pathway for successful data extraction will thus

deliver insights into the structural underpinnings of the complex

epidemiological reasoning from a time when epidemiological

science was not predominantly perceived as a mathematical

exercise.

The pilot study presented in this chapter focuses on a small

sample of outbreak reports of one disease and one particular aspect

of its epidemiology. I am particularly interested in reports that cover

local outbreaks of the third plague pandemic from 1894 to 1950.

The return of the disease from the Middle Ages ignited extensive

epidemiological interest at the end of the nineteenth century. The

disease’s global distribution, its challenge to modern institutions

of hygiene and sanitary cleanliness, as well as its unexplained

dynamics on the heel of the successful identification of its infectious

agent makes it an excellent case for the questions outlined above.6

The reports offer a broad sample of late nineteenth-century

conventions of epidemiological reporting as they contain a vast

amount of speculations about local influences, causal relations,

disease vectors, and the epidemic’s containment. Finally, the

duration of the third plague pandemic over six decades also bridges

a timespan of dramatic epistemological transformation in the field

of epidemiology, as formal methods and mathematical models

began to take center stage in the 1920s.7

Two kinds of networks can be envisioned in this sample. The

first network would include the outbreaks of plague structured

by arguments made about local conditions. Each report of plague

presents a node, associated with an outbreak within the network

of the pandemic spanning geographical and historical dimensions.

It would be possible to map outbreaks where the authors suggest

a strong importance of seasonal influence or to look at those

outbreaks emphasizing racial arguments about the incidence of

plague. Individual cases could be compared along the global sample

and treatment as well as prevention methods could be contrasted

with traditional maps of plague incidence. Second, it appears to be

possible to trace networks of arguments made within each outbreak
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report to better characterize the epidemiological reasoning about

plague in Hong Kong or Sydney and to contrast it with other cities

around the world. Instruments from epistemic network

analysis could be used to visualize the argumentative structures of

outbreak reports as well as to visualize the observations and details

associated with causality, contrasting them with the argumentative

elements essential to historical narratives about plague.8 However,

these visualizations have not yet been made but, rather, stand as the

goal of the project, once the structuring has been concluded.

In this chapter I describe some of the early steps necessary to

achieve these network visualizations. Then I explain in detail the

thought processes I applied to transform a narrative genre into

a structured dataset. I focus particularly on one theme that runs

through all the reports, across outbreaks in multiple places and

periods: namely, the question of cause. Especially in the case of

plague, questions of causality exceeded bacteriological findings in

the laboratory. Despite the successful identification of Yersinia

pestis as the infectious agent of plague in 1894, subsequent

epidemiological investigation looked at configurations, vectors, and

the environmental conditions that could have led the bacteria to

cause infections and outbreaks. In other words, one of the most

important concerns for epidemiologists working on plague

outbreaks was to understand the specific local condition that had

caused an unusual amount of cases of plague clustered within a

confined space and developed over a short period of time. Network

analysis will eventually enable a visualization of the considerations

of causes with the expectation to demonstrate clearly the stark

variety of identified causes between places and a shifting

conceptual focus on causality over time. The first step, however, is

to identify sections in the reports that are relevant to the discussion

of cause. Then we need to introduce meaningful separations

between different concepts of causality. First, though, we need

some background.
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Early Epidemiology

Modern epidemiology is conventionally considered to have begun

in the nineteenth century. With the emergence of modern scientific

methods, in addition to the rising significance of population as a

calculable entity since the eighteenth century, epidemics became a

new object of knowledge. The question that manifested itself quite

distinctively in the second half of the nineteenth century was to

what extent epidemics could be understood in their own right,

differing from singular cases not only in quantitative but also in

qualitative terms.9 How could knowing about populations and their

dynamics be exploited to better understand the conditions and laws

that seem to govern epidemics? Across Europe, its colonies, and the

US, a growing community of physicians, public health officials, and

medical officers began to investigate repeating patterns of epidemic

outbreaks of cholera, smallpox, tuberculosis, syphilis, or plague.

The epidemiologist Alfredo Morabia has suggested framing the

epidemiological practice of the nineteenth century as “pre-formal

epidemiology.”10 As an epidemiology void of theory and conceptual

underpinning, it lacked the foundations to address its most pressing

problems in a formal and systematic way. While this claim surely

helped to distinguish the introduction of mathematical methods in

the early twentieth-century history of the field, it is the aim of

this paper to challenge such diagnostics of the nineteenth-century

epistemology of epidemiology. Rather, I suggest to look at early

epidemiology as a field that is defined by three distinctive, often

loosely defined, but nevertheless constitutive frameworks of

analysis. With Andrew Mendelsohn, we can differentiate these into

statistical, environmental, and historical approaches.11 While these

three approaches might have lacked an overarching theoretical

systematization, each of these frameworks were theorized and

conceptualized in their own right.12

Perhaps the most visible (and, at least since the mid-nineteenth

century, the most important) instrument in epidemiology was

statistics. Famously attached to the work of William Farr and John
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Snow, statistical analysis of cholera outbreaks had changed the ways

in which arguments about epidemics were made. Statistics provided

a reliable method of measuring and evaluating the impact of disease

on society, while encouraging new ways of questioning society’s

own involvement in the cause, spread, and exaggeration of

diseases.13 Population was not anymore seen to be an amorphous

entity, but could be separated in different populations along a broad

line of concepts reaching from habitation, to nutrition, to factors

like age and heritage.14 With attempts to separate populations into

affected/non-affected or exposed/non-exposed parts, both Farr

and Snow took inspiration from the mathematical work of Laplace,

Poisson, and Bernouli. But late nineteenth-century epidemiologists

were also influenced by a number of emerging sciences in which

the compartmentalization and calculation of populations took on

further significance. Quetelet’s early approaches to statistical mean

values of physiological aspects (such as height, the introduction of

evolutionary biology, or the production of economic theory) might

have contributed to the attraction of statistical thinking in

epidemiology. All of these approaches showed that when looking at

complex human events in aggregate forms, even those intentionally

and willfully created, they seem to exhibit law-abiding tendencies.15

Beyond the calculation of population, the environment was an

important object of epidemiological consideration. To many early

epidemiologists, the environment provided an ideal vehicle to

conceptualize ambitious sanitary reforms merging political and

medical motives. Many early epidemiologists continued the

traditional skepticism of William Farr about contagion and

principles of infection to advance epidemiology as a sanitary

science.16 The environment served as placeholder for a multitude of

factors, which influenced the cause, distribution, and exaggeration

of diseases. As Anne Hardy has emphasized, this led to the

development of a “highly environmentalist, observational tradition”

in the conduct of epidemiological analysis.17 Factors like stench and

noxious vapors were considered as much as bad air or emanating

influences from the soil.18 Charged with various theories and
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conceptual underpinnings, the environment remained a constant

epidemiological concern throughout the nineteenth century and

even in the face of reductionist bacteriological aetiologies,

providing an open-ended repository for the conceptualization of

causation.

Third, traditional epidemiology was indebted to a historical

method. Epitomized in the geographical-historical work of August

Hirsch, historical narratives of the origin and distribution of

epidemics were regularly considered to be of eminent analytical

value in the interpretation of occurring epidemics.19 The history of

epidemics, often including their ancient origins, was more than just

illustrative contextualization.20 Instead, the historical narrative was

seen as a conceptual element through which epidemics achieved

their status of transhistorical entities, and understanding their

history enabled diagnosis as much as prognosis. Amassing the

historical events of an epidemic, so believed historical geographers

like Hirsch, allowed for productive generalizations. Similar to the

production of clinical records, it was the identification of series and

seriality throughout an epidemic’s history that contributed to its

understanding in the present.21

Without diminishing the significance of statistical methods, it

is important to acknowledge that epidemiology of the nineteenth

century was fundamentally driven by text-based methods.

Assessments of environment relied on refined practices of

observation and their empirical, sober reporting, while the building

of the historical background of an epidemic was fundamentally an

art of storytelling. Although historical geography of disease

included the production and invention of new forms of mapmaking,

key reference works such as Hirsch’s vademecum were exclusively

text-based works. The outbreak reports of plague should therefore

be considered to offer much more than mortality rates, case

numbers, or dates relevant to the outbreak. The reports also provide

both interested historians as well as epidemiologists with rich

descriptions, detailed discussions, and decisive arguments about
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the local environment and its multifaceted relation to the disease.

Moreover, each of the reports offers its own version of the long

history of bubonic plague.

The Case of the Third Plague Pandemic

This study focuses on the third plague pandemic for various

reasons. Usually accredited to an outbreak in 1894 Hong Kong, the

third global occurrence of plague was distributed along the trade

routes of growing sea commerce and affected almost every port

city in the world in the following decades.22 But outbreaks differed

in severity, mortality, and longevity, and prompted a wide range

of different measures mounted to halt the epidemic’s distribution.

Within the first year of the new outbreak of bubonic plague, its

bacteriological agent was identified, first by Shibasuro Kitasato and

later by Alexandre Yersin.23 The emerging global crisis, with

catastrophic effects especially in colonial India, could not be quickly

resolved despite the successful identification of the bacteria. It was

rather the sanitarians and their epidemiological expertise, which

became of high value to identify and to explain the mechanism

through which plague was distributed.24 Plague became a showcase

for early epidemiology to demonstrate that it was the exclusive

scientific practice that could explain the prevalence for plague to

devastate some port cities while leaving others unharmed.

To epidemiologists in the late nineteenth century, plague must

have appeared as a paradigmatic set of questions. With the problem

of etiology out of the way and relegated to the laboratory,

epidemiologists could demonstrate the capacities of their

knowledge practices to explain an epidemic event.25 Because this

plague was a global disease—a pandemic—it also gave ample

opportunity to engage with any of the large frameworks of

epidemiological reasoning that persisted at the time, including

population, environment, and history.
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Statistical work was employed to understand precisely how

plague’s relationship to population differed from the disease

appearance in an individual case.26 The high mortality rate and

the quick progression of the disease in individual cases led to the

appearance of a slow onset of the epidemic as an aggregate of

cases. Moreover, plague was often perceived through racial and

ethnic filters, which in turn prompted extensive comparison of

populations.27

Nevertheless, one of the most fundamental concerns of the

plague epidemiologists was the relationship of the disease to its

physical environment. This invariably included further concerns

about infection pathways and of conditions of the soil or food,

which might provide opportunities for bacteria to survive outside

of the human host.28 What kind of surroundings did encourage

or diminish the course of the epidemic? Under which conditions

did the bacteria thrive, and what contributed to its containment?

What emerged was not only a re-fashioning of the old sanitarian’s

obsessions with cleanliness and hygienic appearances, but a new

focus on conditions under which a bacteria’s capacity to infect and

to lead to the outbreak of a case of plague was increased or

attenuated. This subject, often referred to at the time as virulence,

marked precisely the difference between the observed behavior of

a bacteria in the laboratory and the invisible conditions of it leading

to a disease on the epidemic streets.29

Plague was also widely seen as the return of a historic disease,

a disease of the Middle Ages that had been overcome by Western

civilization. This history was used as a repository for symptom-

based diagnostics, comparing old descriptions to the occurrences

in the nineteenth century. But references also were drawn regularly

to the epidemic’s younger history, comparing outbreak reports from

Egypt and Russia with the series of events that characterized the

third plague pandemic.

Finally, with the arrival of the third plague pandemic, the

transnational dimension of epidemiology would prove to be crucial.

Plague was perhaps one of the first epidemics registered by its
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contemporaries as a global event. Epidemiologists had to develop

a system of accurate comparison that sought to understand the

difference in places with regards to all of the factors above.

Different populations with varying demographics were subjected to

changing climatic conditions, followed different cultural customs,

were considered to belong to different racial, ethnic or cultural

groups, and had developed different ways of responding to the

plague. Outbreaks in cities around the world needed to be

compared and discussed along the lines of their statistical

significance and the specifics of their environmental conditions to

understand how they form an event within the series of outbreaks

that formed the pandemic on a global scale. For this purpose,

epidemiologists, sanitary officers, local physicians, and national

health officers produced accounts of local outbreaks, written up

and drawn together in outbreak reports which were then

disseminated globally.

The Bubonic Plague Report

Almost every significant outbreak and many minor incidents of

plague have been reported in a more or less formalized way since

the first outbreak of the third plague pandemic in Hong Kong in

1894. My non-exhaustive list of reports consists currently of about

50 unique entries. For pragmatic reasons, the list is limited to

English-language reports.30 For the purpose of this study, I

excluded reports that provided only a general account of the disease

as well as those that focused on a single case. All of the reports

in the list discuss the specific occurrence of multiple plague cases

clustered around a location and occurring within a limited

timeframe. While the geographical scope of a report is usually

urban, I have also included reports considering nations or regions.

Methodologically, I have considered linguistic approaches to the

definition of the epidemiological outbreak report as a genre of

communication. The report could then, however anachronistically,
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be considered consistent with English for Specific Purposes (ESP).31

Here, as discussed by Bathia, a definition would apply in which the

outbreak report is seen as a “communicative event with a particular

purpose which is readily identified by what they refer to as its

discourse community (those people who regularly engage in it).”32

The report achieves its purpose through the realization of a

sequence of what Swales and Bhatia have called moves and

component steps. While the sequence may vary—moves and steps

might occur in different orders and different realization

patterns—each sequence component can, in theory, be isolated and

analyzed as a schematic structure. Looking at the epidemic

outbreak report, the following questions are essential:

A) What is its communicative purpose?

B) How were these purposes achieved through the schematic

structuring of its moves and steps?

C) To what extent can a systematic schematic structure be

generalized across the genre?

I assume here that the epidemic outbreak report serves the

overarching communicative purpose of describing and explaining

the relationship between the disease and the location for which the

report is written. This relationship is complex, and its variation from

case to case and from report to report is of key interest to this

pilot study. My hypothesis is that all reports—despite the multitude

of possibilities in which local conditions are described and related

to the variable understandings of bubonic plague—follow a fairly

conventional way of presenting and structuring their arguments, as

they utilize the same moves and steps. After all, the corpus of reports

can be considered a genre because each report tends to follow

conventions of reporting that address concerns of the intended

audience, usually government officials or fellow epidemiologists.

A first step to zone the documents along the scheme that

undergirds the reporting is based on the structures that report

authors have applied through headings and sections. Additional to

the standard inventory—a preface, an introduction, and occasionally

a conclusion—all other sections of the reports appear to repeat
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a scheme characteristic for reporting on plague outbreaks across

places and time. After the aggregation of all sections from all reports

in this sample, 11 categories have been devised to cluster the

majority of existing sections. This scheme preserves the moves and

steps of the outbreak reports, and although it doesn’t necessarily

reflect their original order, it enables comparison of these steps

across the reports and thus across outbreaks.

Table 4.1: Sequence titles that represent the scheme of reporting on epidemic
events identified across the outbreak reports in the given sample

# Sequence title Description of Content

1 Title matter,
preface Title page and letters in the preface

2 Introduction

State of the epidemic at the time of the production of the
report, summary of key features, evaluation of significance of
the epidemic, history of disease, history of outbreak, short
overviews of the epidemic’s course

3 History of
Disease

General points on the history of the epidemic, origin of
outbreak

4 History of
Outbreak Geographical and chronological overview of local outbreak

5 Local
Conditions

Descriptions of key elements that are considered noteworthy
by the author in relation to plague

6 Causes
Causes identified by the author. Usually points of origin,
specific local conditions or descriptions of import, later
zoonotic factors

7 Measures

List of the measures undertaken to curb the outbreak,
sanitary improvements, quarantines, disinfection or
fumigation and rat-catching, poisoning, education, behavioral
changes, treatment given as prophylaxis

8 Clinical
Appearance

Description of the diseases appearance, its usual course and
its mortality

9 Laboratory Description of bacteriological analysis, other laboratory work

10 Treatment Description of the treatment given to patients

11 Cases List of individual cases, usually with age, gender, occupation,
course of disease, and time and dates of infection and death

Table 4.1 indicates the sequence titles that I have chosen to apply

on the aggregated section titles from the outbreak reports. I added

a short description of the expected content of the sequences. Some

reports have additional sections, which are concerned with details
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beyond this scheme; these will be registered for the time being

as “other.” Additionally, many of the shorter reports do not have

sections, so I have broken up the text where possible into the

appropriate categories.

Visualizing Causation : Three Examples from
Bubonic Plague

My goal here is to a) consider arguments made in the reports about

the causes of bubonic plague in specific outbreak locations, and b)

showcase a possible way to structure those arguments. To this end I

have identified the sections across the sample that can be identified

with the sequence title “Causes” and have transferred them into

a discrete dataset for further analysis. After experimenting with

various tools and instruments I found simple word counts to be

surprisingly accurate to match the arguments presented by the

reports. To this end I counted the frequency of significant terms

in the sections identified and classified as “Causes.” Afterwards,

a classification of significant words among the ten most frequent

terms provided for a vague, but accurate, identification of

argumentative classes. These classes could be translated to match

themes or motifs that were considered by the authors of the report

when looking into the local causes for an outbreak. I will present

here three examples to demonstrate the method.

The first example is taken from a report on Hong Kong’s 1894

plague outbreak, the first outbreak in the history of the third plague

pandemic. The author of the report is the colonial medical officer

James Lowson, and in it Lowson includes a section titled “Causes”

in which he discusses his observations and hypothetical

considerations of what caused plague to appear suddenly and

devastatingly in the district of Taipingshan in Hong Kong.33 After

removing stop-words and standardizing multiple forms, the
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resulting list gives a clear picture of Lowson’s thinking on what

caused plague. I applied a preliminary classification of the terms to

quickly visualize the characteristics of causation this report implies.

Table 4.2: Standardized word count for “causation” sequence in outbreak report
for 1894 Hong Kong

Count Term Class

23 Latrine Built Environment

14 House Built Environment

10 Street Built Environment

8 Case Condition

7 Epidemic Condition

6 Disease Condition

5 Chinese Population

5 Overcrowding Population

5 Well Built Environment

5 Hong Kong Location

This simple analysis shows that Lowson is focused on the material

configurations of the urban environment. “Latrine,” “house,” and

“street” appear as the pivotal points of concern, here classified as

aspects of the “built environment.” By associating the terms “case,”

“epidemic,” and “disease” with the class “condition” Lowson leads

one to expect that at least a number of sentences in this sequence

will include strong connections—or at least significant

proximity—between terms indicating “condition” and those

associated with “built environment.” The following two terms

(“Chinese” and “overcrowding”) further indicate that the built

environment is accompanied by the allocation of causes to Chinese

aspects, here coded as a qualification of the class “population.” This

weighted word list demonstrates the sanitary perspective of

Lowson, and the order visualized in the table resembles his

argument that plague was driven by what he conceived of as an

unsanitary state of Chinese life, manifested in the built

environment.
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The second example is a report written by Ernest Hill from the

London School of Hygiene and Tropical Medicine concerning the

outbreak of plague in the South African city of Natal in 1902.34 Two

sequences zoned as “Cause” are titled “Relation to Race, Sex, Age,

Occupation, and Surroundings of Dwellings” and “The Manner in

which the Disease spread.” As the title of the first section indicates,

Hill did not primarily focus on the urban environment, but rather

attributed the causes for the distribution of plague to the question

of population.

Table 4.3: Standardized word count for “Cause” sequence in outbreak report for
1902 Natal

Count Term Class

52 Case Condition

17 Infected Condition

15 Plague Condition

14 Person Population

12 Tenement Built Environment

11 Man Population

10 Durban Location

9 Disease Condition

7 Indians Population

6 Place Built Environment

The table shows that terms associated with “condition” rank highest

in this chapter. While it is difficult to ascertain why this is so, it

might prove interesting to look into the significance of “cases” for

the arguments made in this sequence. The association of “infected”

and “person” indicates that Hill, in contrast to Lowson in Hong Kong,

argued about causation mostly in connection to infected population

and perhaps their behavior or their identity. While the “built

environment” is not excluded from his considerations, it ranks

comparably low, and the usage frequency of both “tenement” and

“place” suggests a secondary significance. This ranks on the same
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level as the “Indians” designation under “population,” which seem to

have some, but not much importance to the elaboration of causes

for plague in this case.

In this example, decisive limits to this method become quite clear.

These limits might be mitigated by integrating further analysis of

collocation of terms to identify units of meaning beyond singular

terms. However, Hill does indeed state in the text that there seem

to have been no indications for a disproportionate distribution of

plague cases among people he describes as “Indians.” A preliminary

conclusion could therefore be that the vagueness of the results

listed above is indeed indicative of the vagueness present in Hills

writing about causes.

The third and final example is taken from a report about an

outbreak of plague in Peru in 1932. The report is written by the

American epidemiologist Charles Eskey.35 Sequences that have been

zoned as “Cause” were called “Relation of rat species to plague,”

“Relation of flea species to plague,” and the “Summary” for both

of these sections. In this report, published a good three decades

later than the other two, a very different picture of epidemiological

reasoning about causes for plague has been established.

Table 4.4: Standardized word count for “Cause” sequence in outbreak report for
1932 Peru

Count Term Class

62 Rat Animal

41 Plague Condition

23 Cheopis Animal

23 Building Built Environment

20 Caught Measures

15 Peru Location

12 Place Location

12 Index Laboratory

11 Human Population

10 Communities Population
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The word count in Table 4.4 shows a very different picture of the

consideration of causes for plague. Both the highest and the third

most frequent term are now concerned with animals—“rat” and the

rat flea “cheopis”—which were by that time accepted as principal

vectors of bubonic plague. The concern over built environment has

certainly not disappeared, but in this context it appears as the

environment of the principal vector rather than a concern of

infection in and by itself. Furthermore, the presence of location as

well as population at the end of the list is interesting; it appears

almost as if the hierarchy of terms resembles the causal chain

identified in the field. The word list delivers a fairly accurate picture

of Eskey’s perspective, as he believed that plague was indeed driven

by rats and fleas and that the considerations of the built

environment and geographical aspects had to be undertaken in

relation to the zoonotic factors that undergird the propagation of

bubonic plague before it affects humans and communities.

These three examples are preliminary. I’ve included them here to

show how one might go about building a structured dataset out of

a fairly unstructured list of documents. With the above examples,

I’ve shown that simple word counting, within a carefully zoned

sequence of text, yields results that largely match the arguments

made by the authors. The word lists deliver obvious hierarchies,

which indeed catch the themes and concepts of causation used

in various places and times, once they have been classified in a

sensible and historically sensitive way. My hope is that by expanding

this method to other examples and by integrating the term

collocation I will end up with a robust set of classifications useful for

network visualizations.

Discussion and Outlook

This method of visualizing the conceptual underpinnings of

causality in plague outbreaks is clearly far from satisfying my goal of

representing the specific arguments made in each of these reports.
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The word lists are useful insofar as they foreground categories and

concepts that were indeed significant to the attribution of causes

in 1894 Hong Kong, 1902 Natal, and 1932 Peru. The shift from broad

considerations of the urban environment to a focus on population to

the identification of rats and fleas as principal vectors is well aligned

with the arguments presented in the reports (as well as with the

historical scholarship) about these outbreaks and their perception

at the time.

The method discussed in this paper offers an overview of how

causation of bubonic plague was perceived differently in three

places. To the historian interested in the epistemology of

epidemiology, these abbreviations of the sections might be useful

for the construction of concepts assumed to be influential in the

production of epidemiological knowledge. Clearly, with the current

size of the sample, simply reading the reports will offer deeper

insights and more reliable conclusions. But the purpose of the

experimental zoning and structuring of the report as discussed

above, was not to replace the traditional approach to these

historical sources but to outline a method of modeling

epidemiological reasoning.

Moving forward, my aim is to refine this method and to train a

model that reliably resembles the arguments in reports. This will

enable large-scale comparison across all outbreak reports and

sections to deliver two modes of network visualization. First, this

method allows for a visualization of networks of concepts and

theories that structured the epidemiological observation of plague.

To historians working on the history of the third plague pandemic,

this will be a useful instrument to trace theories and practices along

the network of outbreaks. It will be possible to trace networks of

expertise through the references included in reports as well as to

create an inventory of person names involved in the research on

plague on a global scale. Patterns of fumigation practices might

follow the political contours of an empire, and patterns of treatment

protocols might be indicative for the global reach of the Institut

Pasteur. Furthermore, practices of prevention can be compared to
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concepts of causation to identify, for example, inconsistencies.

Moreover, a plethora of data would be made available for

epidemiological analysis, including mortality and incidence rates,

dates and individual case descriptions accompanied by detailed

datasets to enrich models of the dynamics of bubonic plague.

Second, network visualizations of each report can be created to

demonstrate the weight of arguments and concepts in individual

texts. Utilizing epistemic network analysis, these networks of

epidemiological reasoning will be useful to enhance our

understanding of the formal underpinnings of pre-formal

epidemiology. The sample of bubonic plague reports, spanning the

decades from 1894 to 1950, contains important shifts in the

significance of the animal vector, for the role of the laboratory, and

for the rising position of mathematical models. The reports offer a

rich sample to better understand the role of the environment and its

significance for epidemiological arguments. Historical narratives of

the plague can be compared over time to gain insight into the role

of history for epidemiological analysis.

Once these research practices have been developed and tested,

the model can be used far beyond the genre of outbreak reports.

It might very well provide us with an instrument to crawl through

large collections of digitized works in the history of medicine and

public health to retrieve meaningful new information about the

history of the third plague pandemic. Important questions about

concepts of causes, about the dates and places of specific measures

and about the emergence of theories about the vector of the rat

could be raised against the entirety of sources available through

the Medical Heritage Library. Such efforts promise new research

questions and will enrich our understanding of the historical

contingency of observing and understanding epidemics.
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