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ABSTRACT

The COVID-19 Pandemic has exemplified the weaknesses in science education.

Americans struggle to understand the scientific process and why its findings change. This

has caused skepticism to brew. Since museums serve their respective communities as

translators of complex information, then they also must support the enhancement of

science literacy. To enhance science literacy, digital content must first explain how

science is relevant and then explain how the scientific process works. History institutions

have the perfect opportunity to walk their audiences through a step-by-step process to

understand the changing face of science better. This study accounts for a website I

developed to 1.) put in practice some of the essential science literary lessons intuitions

might use, and 2.) connect audiences with resources of the 1918 Flu Pandemic. The 1918

Flu Pandemic serves as a model for how history can help explain complex scientific ideas

and their relevance to the present due to seasonal outbreaks of influenza and the

COVID-19 Pandemic.
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CHAPTER 1
INTRODUCTION

The COVID-19 Pandemic has exemplified the weaknesses in science education in

the United States. Americans struggle to understand the scientific process and why its

findings change. This has caused skepticism to brew. Since museums serve their

respective communities as translators of complex information, they must also support the

enhancement of science literacy. To enhance science literacy, digital content must first

explain how science is relevant and then explain how the scientific process works.

History intuitions have the perfect opportunity to walk their audiences through

step-by-step processes to better understand the changing face of science.

The ways that we understand science are constantly changing. The history of

science dates back to the ancient world, but it was not until the seventeenth century when

individuals began standardizing their approaches to understanding the world. Over time,

scientists have put in place a systematic approach to understanding the behavior of the

natural and physical world.1 This methodology requires that scientists implement

systematic observations and experimentation involving inductive and deductive reasoning

to develop a hypothesis. 2 It is essential because this methodology creates guidelines

enforcing that all scientific conclusions should be expandable and reproducible.3 To

express the importance of this methodology when developing content, it is important to

3 John M. Barry. The Great Influenza: The Story of the Deadliest Pandemic in History (New York: Penguin
Books, 2004), 260.

2 “Scientific Method.” Stanford Encyclopedia of Philosophy (November 2015),
https://plato.stanford.edu/entries/scientific-method/ and Gower, 6.

1 Barry Gower. Scientific Method: A Historical and Philosophical Introduction (New York: Routledge,
2002), 212 and Lorraine Daston. “Introduction: Third Nature,” in Science in the Archives: Pasts, Presents,
Futures, edited by Lorraine Daston (Chicago: University of Chicago Press, 2017), 6.
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consider both basic science literacy and operational science literacy. This is a two-step

process to help audiences better understand the science they are engaging with. Basic

literacy looks at building awareness of science for the general population and how

science relates to them. Then operational science literacy is the next step because once a

person becomes aware of the importance of science they can focus on how the scientific

process works in pursuit of a solution.4

A Model Pandemic

To make an argument for historical institutions to weave more science education

into their content, I’ve chosen to build a website that looks at what the 1918 Flu

Pandemic can tell us about the scientific process. Throughout my professional career at

museums such as the Museum of the American Revolution, Mütter Museum, American

Philosophical Society, and The Franklin Institute, I learned first-hand the power a historic

narrative can have when communicating scientific content. Storytelling allows museum

guests to further engage with complex content. To facilitate this project, I selected to

focus on the 1918 Flu Pandemic for three main reasons:

1. It remains relevant due to the infectious disease’s seasonal presence providing

immediate familiarity to what influenza is and its symptoms.

2. Preventive medicine measures implemented throughout the 1918 pandemic mirror

the measures recommended by the Centers for Disease Control (CDC) for the

COVID-19 pandemic.

3. The research scientists had to rely upon during the pandemic was based on

irreproducible results.

4 William Spitzer and John Fraser. “Advancing Community Science Literacy.” Journal of Museum
Education, Vol. 45, No. 1 (January 2020), 6-7.
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I believe when these three reasons are combined with storytelling, it can create a model

that illustrates how the scientific method works emphasizing the importance of patience

when faced with the changing flow of information from available research.

In order to deliver this information, I built a website to serve as an information

hub to connect my audience people to available resources and scientific information on

the 1918 Flu Pandemic. To increase an individual’s understanding of available historic

resources, I included interactive materials to walk a person through digitized archives in

the form of blog posts and TikTok videos. The diversity of interactive materials allows

my audience to choose how they want to engage with information. I hoped this would

help attract a broad audience to connect with a narrative about the 1918 pandemic while

always enhancing both basic and operational science literacy.

While the 1918 Flu Pandemic can serve as an example for framework when

crafting similar content, it also served as my model due to its popularity according to the

analytical data I collected. During the COVID-19 pandemic, I interned with Drexel

University’s Legacy Center to understand how an archival repository can improve and

expand its digital presence. The Legacy Center’s repository has a massive digitized

collection available for research accompanied by supplemental information to increase

experiential learning. To best understand the collections’ digital presence, I used Google

Analytics to better define popular topics to know how to build a stronger rapport with

loyal audiences with the hope of also attracting new audiences. The main recurring

interest I found across the Legacy Center’s website was medicine from 1917-1919, a time

when the world was engaged in war and battles against influenza.
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In short, by choosing 1918 Flu Pandemic the narrative provides space to discuss a

time when germ theory was popular enough for medical professionals to understand how

infectious diseases spread. With scientists understanding that diseases are caused by some

“germs” then it is possible to prevent the transmission or limit the progression of an

infectious disease by changing their environment and behavior.5 This approach to public

health is called preventive medicine, and in 1918 was why medical professionals

established guidelines recommending the public to avoid crowded areas and to wear

masks to lower the risk of transmission.6 Although the best method to prevent the spread

of an infectious disease is a vaccine except in order to develop a vaccine, scientists need

to understand the disease’s causative agent.7 Therefore, this was where I wanted to focus

my historical narratives on the website I built. Already in multiple digitized archival

repositories, I found glimpses of stories related to the recommended guidelines in 1918

that attempted to lower influenza’s transmission rate. It was within those same archives, I

also found resources hinting at a desperate search for a vaccine even if it meant using a

vaccine for a different infectious disease. The majority of these stories were either

advertisements or letters about vaccination clinics except without scaffolding a key piece

of the story is missing since they do not outright illustrate the race to better understand

the fight against influenza.8 Throughout my research about 1918, I constantly felt as if I

8 M. Martini, V. Gazzaniga, N.L. Brazzi, and I. Barberis. “The Spanish Influenza Pandemic: A Lesson
from 100 Years After 1918.” Journal of Preventive Medicine and Hygiene, Vol. 60, No. 1 (March 2019),
E65; Nancy K. Bristow. American Pandemic: The Lost Worlds of the 1918 Influenza Epidemic (New York:
Oxford Press, 2012), 19; Barry 260-261; and Dehner, 54.

7 Bristow, 97 and Barry, 253 and 290.
6 Abrams, 56-57, 86 and 202-208.

5 E. A. Clarke. “What is Preventive Medicine?” Can Fam Physician, Vol. 20, No. 11 (November 1974), 65
and George Dehner. Global Flu and You: A History of Influenza (London: Reaktion Books, 2012), 54.
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were reading about people interacting with the guidelines administered by the CDC

during the COVID-19 Pandemic.

Public health is a group project requiring the majority of every person involved to

participate. If they do not understand the “why” behind guidelines implemented by

organizations such as the CDC  then the guidelines are going to fail. Therefore, history

institutions should take advantage of creating engaging historical narratives that provide a

firm understanding of how the scientific process works and is relevant to all. Science

literacy and science communication go hand in hand. The COVID-19 has shown, how

many Americans have a growing skepticism of science due to their difficulty

understanding the changing nature of scientific research. To bridge the gap between

complex information and popular texts, history museums and archives can use digital

outreach to enhance both science and operational science literacy for their audiences

because such institutions have available relatable stories to help illustrate how science is

relevant to people’s daily lives.

Digital Approaches

Digital outreach is essential. It helps history museums and archives remain

relevant in a changing world while also reaching a broader audience. The internet offers

digital audiences the chance to explore archival documents, objects from collections, and

information, sometimes as if they were walking through a museum. Institutions can

develop content into consumable modules similar to how a person would interact with the

physical layout and content.9 Therefore, digital outreach allows for an easy approach to

engaging audiences with archives and museums. It allows a chance for these institutions’

9 Daniel J. Cohen, Michael Frisch, Patrick Gallagher, Steven Mintz, Kirsten Sword, Amy Murrell Taylor,
William G. Thomas III, William J. Turkel. “The Promise of Digital History.” Interchange Vol. 95, No. 2
(September 2008), 468 and 471.
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to broaden their audiences because no matter where a person is in the world, if they can

connect to the internet, they can access a museum’s or archive’s offerings. This allows

people to explore new information through archival documents and artifacts.10

Since the introduction of the internet for public use in 1991, it has offered

historians numerous tools to not only explore their own data but to present historical

narratives engagingly.11 By 1999, historians already looked to embrace this new

technology historian, Edward Ayers, felt as if these digital tools were “tailor-made for

history, a matching for growing bulk and complexity of our more self-conscious practice,

[and] efficient vehicles to connect with larger and more diverse audiences.”12 In short,

web-based technologies offered a way for historians to deepen and broaden their

professional conversations. While this approach is important for the academic historian

performing their research, a digital landscape goes beyond research. Since the early days

of the internet’s development, historians have used its features to post questions and

responses, offer interpretations, and solicit advice.13 Digital tools continue to grow,

allowing public historians, especially in museum and archival contexts, to develop

greater interactive content that can bridge the gap between academia and popular history

consumers.

History museums and archives that use digital tools to deliver content and create a

welcoming web environment that allows for accessible and diverse options for a broad

audience. For example, one early (2002) initiative to bridging this gap between popular

13 Ayers.
12 Edward L. Ayers. “The Pasts and Futures of Digital History.” History News, Vol 56, No. 4 (1999).

11 Martin Bryant. “20 Years Ago Today, the World Wide Web Opened to the Public.” The Next Web (August
2011), https://thenextweb.com/insider/2011/08/06/20-years-ago-today-the-world-wide-web-opened-to-
the-public

10 Jessica Marie Johnson. “Markup Bodies: Black [Life] Studies and Slavery [Death] Studies at the Digital
Crossroads.” Social Text, Vol. 36, No. 4 (2018), 57.
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history texts and academia in a digital landscape was DoHistory’s digitization of Martha

Ballard’s diary.14 Ballard’s diary was initially popularized thanks to Laurel Thatcher

Ulrich’s 1991 publication of A Midwife’s Tale, which explores midwifery in eighteenth

century Maine through Ballard’s daily life. With digitization, audiences can view the

diary on DoHistory. The website took an extra step by adding transcriptions of diary

pages to engage readers further, so they do not have to read eighteenth century cursive.

The website even made available a “magic lens,” which magnifies text allowing for a

closer look while also displaying the available transcription. Digital audiences have the

chance to sit with Ballard’s handwriting almost as if they were visiting the archive where

it is preserved but also have an opportunity to read it with ease.15 Since 2002, digital

technology has only evolved more and helped historians to produce better content. This

trend became particularly evident in 2020 when sites increased their digital outreach as

the COVID-19 pandemic forced institutions that heavily rely on onsite interaction like

history museums and archives to shut their physical doors to the public.

The pandemic has also highlighted the growing need for basic science education

and literacy.16 This particular crisis has illustrated how people struggle to understand

infectious diseases. I hope to show history institutions can mediate courses like this by

creating content-wise. A prime example of the immediate need for scientific literacy that

makes headlines today is the anti-vaccination movement. Misunderstandings around

vaccinations show how individuals are skeptical of how science changes and complicated

16 “Introduction.” in Communications Strategies and Tools to Enhance Scientific Literacy and
Understanding of Clinical Research (Bethesda: National Center for Complementary and Integrative Health,
2016), 5-6.

15 Stanton, 121.
14 Cathy Stanton. “Historians and the Web.” The Public Historian, Vol. 24, No. 1 (Winter 2002), 121.
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science terminology. Some even forgo vaccinations due to this skepticism.17 Also, a quick

internet search will bring up a mix of results from reliable sources to those that misuse

science and are part of the anti-vaccine movement.

Digital outreach of all kinds is needed. As museums serve their communities as

trusted sources of information and as translators of complicated information, they can

take on science literacy, even if their doors are physically closed. When considering

digital content, history institutions also need to consider how their content and collections

can support science literacy. For my project, digital resources, digital outreach, short

videos, blog posts, and a website are a way to organize and disseminate information

about the 1918 Pandemic and basic science literacy.

On Science Writing

Science, like history, needs to explore not only the “why” but also the “how”

when it comes to scientific problems. Finding the answers to these questions within the

scientific process requires a standardized method to seek answers. The science we

understand today has a history dating back to the seventeenth century when scientists

developed a standardized methodology to keep up with the growing field. Then, by the

nineteenth century, the scientific process eventually required all solutions to be

reproducible and expandable otherwise results are considered either inaccurate or a

fluke.18 This methodology is integral to understanding basic science because it creates

guidelines for researchers in the search for the “how” and “why” through a concrete

18 Barry Gower. Scientific Method: A Historical and Philosophical Introduction (New York: Routledge,
2002), 212; Lorraine Daston. “Introduction: Third Nature,” in Science in the Archives: Pasts, Presents,
Futures, edited by Lorraine Daston (Chicago: University of Chicago Press, 2017), 6; and “Scientific
Method.” Stanford Encyclopedia of Philosophy (November 2015), https://plato.stanford.edu/entries/
scientific-method/

17 Mike Klymkowsky. “What can the anti-vaccination movement teach us about improving the public's
understanding of science?” Science X (January 2017), https://phys.org/news/2017-01-anti-vaccination-
movement-science.html
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systematic approach to experimentation. If scientists cannot reproduce the same results to

the same experiment, there is a problem with their data. It is a part of their process to

work through experiments toward better solutions and reproducible data. Besides, if a

solution is discoverable and reproducible, it must also be expandable, allowing for

change.19 These changes may seem off-putting to a person who does not understand the

process, and misunderstanding can grow into skepticism because it may seem as if

scientists are constantly changing or making up the facts. For institutions to enhance

science literacy, content needs to communicate how the scientific process works and

why.20 There are countless ways that objects from a collection or archive can help drive a

historical narrative that frames scientific information.21

Already digital content has bridged the gap between academia and popular texts,

and the same approach can help close the gap between scientists and the public. One of

the reasons the general public struggles with science literacy may be due to popular

science writing itself. Science writing focuses too much on “what scientists write” rather

than describing why and how science connects with its audience.22 Another potential

reason is that in the past, individuals did not always focus on strengthening

communication skills for outside academia.23 There are programs looking to strengthen

science communication within museums such as the Master Educator program at The

Franklin Institute Science Museum, which looks to professional development for science

23 Greene, 2.
22 Greene, 3 and 12.

21 Erin J. Campbell. “Listening to Objects: An Ecological Approach to the Decorative Arts.” Journal of Art
Historiography, Vol. 11 (2014), 5 and Shiralee Hudson Hill. “A Terrible Beauty: Art and Learning in the
Anthropocene.” Journal of Museum Education, Vol. 45, No. 1 (January 2020), 75.

20 Anne E. Greene. Writing Science in Plain Science (Chicago: University of Chicago Press, 2013), 2 and
William Spitzer and John Fraser. “Advancing Community Science Literacy.” Journal of Museum
Education, Vol. 45, No. 1 (January 2020), 6-7.

19 Barry,, 260; Gower, 212; and Daston, 6.
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teachers. Then recent conferences at places such as the Science History Institute, have

hosted conferences focused on the pedagogy of the public understanding of science.24

Both organizations look to improve how scientists and science educators communicate

information to the general public. However, museums can accomplish more of this if they

continue to improve their digital content, as well. Museums are places of informal

learning and strive to create a comfortable and welcoming environment for all audiences.

This approach to informal education should expand to digital content to reach a broader

audience.

Science Literacy at History Museums

Museums and the city of Philadelphia have a long history of exhibiting scientific

artifacts. Dating back to the sixteenth century, wealthy individuals sought to collect

scientific specimens for display to create “cabinets of curiosity.” These specimens were

often displayed by their similarities in resemblance, but science content featured in

museums has since grown.25 Later in the eighteenth century, museums displayed

information with an encyclopedic spirit allowing guests to engage with a variety of

specimens and information.26 It was during this period when Philadelphia established

itself as a science leader, thanks to Charles Wilson Peale’s own cabinet of curiosities.

Inspired by the philosophies of the Age of Enlightenment, Peale formally opened his

Philadelphia Museum to the public in 1784. Initially, it displayed portraits he painted of

important individuals to the American Revolution, but it was quick to expand inviting

26 Schiele, 28.

25 Bernard Schiele. “Science Museums and Science Centres.” Handbook of Public Communication of
Science and Technology edited by Massimiano Bucchi and Brian Trench (London: Routledge, 2008), 28.

24 “Master Educator Program.” The Franklin Institute, https://www.fi.edu/educators/professional-
development/master-educator and “Pedagogy, Popularization, and the Public Understanding of Science.”
The Science History Institute (2020), https://www.sciencehistory.org/conferencespedagogy-popularization-
and-the-public-understanding -of-science
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guests to explore a menagerie of natural history specimens and paintings.27 Peale’s was

the start of a long tradition of science outreach in Philadelphia museums. He was able to

commit to this feat thanks to the American Philosophical Society (APS), a scientific

society established by Benjamin Franklin. Soon after he opened his collections to the

public, he needed space to expand and the APS provided space for him to display and

increase his scientific content.28

Over time, museums shied away from presenting information as disordered

cabinets of curiosity. Throughout the nineteenth century, both science as a field and

museums evolved becoming more institutionalized.29 Museums served as institutions

dedicated to reference knowledge, exhibiting collections that typically came out of the

scientific community similar to how art galleries displayed work from the artistic

community.30 In Philadelphia throughout the nineteenth century, new scientific societies

developed expositions to promote scientific scholarship and innovation. These new

scientific societies included the Academy of Natural Sciences (1812) and The Franklin

Institute (1824). Both societies displayed new information within the scientific

community. The Franklin Institute sought to develop large expositions to engage

individuals with the practical use of science.31 These institutions were not alone in

contributing to scientific education because additional museums began to better engage

the public, as well.

31 Jessica Linker. “Scientific Societies.” The Encyclopedia of Greater Philadelphia (2016),
https://philadelphiaencyclopedia.org/archive/scientific-societies/

30 Schiele, 28-29.

29 Massimiano Bucchi. “Of Deficits, Deviations and Dialogues: Theories of Public Communication of
Science.” Handbook of Public Communication of Science and Technology edited by Massimiano Bucchi
and Brian Trench (London: Routledge, 2008), 57 and Schiele, 28.

28 Diethorn.

27 Karie Diethorn. “Peale’s Philadelphia Museum.” The Encyclopedia of Greater Philadelphia (2015),
https://philadelphiaencyclopedia.org/archive/peales-philadelphia-museum/
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For example, Philadelphia area museums such as the Mütter Museum and the

Wagner Free Institute of Science looked to engage the public with their scientific content.

By the mid-nineteenth century, one scientific society, the College of Physicians of

Philadelphia, opened a museum in 1849 to inform the public about anatomy and

pathology thanks to Thomas Dent Mütter. Unlike temporary expositions hosted by The

Franklin Institute, the Mütter used its permanent specimen collection to educate a variety

of medical fields.32 In 1855 the Wagner Free Institute of Science was founded and the

institute provided public lectures surrounding the institution's natural history collections.

Lectures were free of charge and were marketed especially to uneducated men and

women, providing an opportunity for them to engage with scientific content.33 Between

scientific societies and museums, Philadelphia has a rich history of science

communication. The institutions mentioned above continue to engage the public in the

present with their scientific content, but science museums cannot serve the public as the

only option to learn science. History museums have an excellent opportunity to engage

their audiences with similar information, and can continue to uphold Philadelphia’s rich

history in science communication.

As a public historian, I have spent a life bouncing between Philadelphia museums

focused on developing content for informal learning while doing my best to translate

information about the past and science. Working in the city of Philadelphia has provided

me a wealth of opportunities to develop content on both subject matters. Philadelphia’s

main attraction may be Independence Hall or the American Revolution, but the city also

33 “The Wagner Free Institute of Science: A Brief History.” The Wagner Free Institute of Science,
http://wagnerfreeinstitute.org/documents/HistoryHandout_000.pdf

32 Mabel Rosenheck. “Mütter Museum.” The Encyclopedia of Greater Philadelphia (2019),
https://philadelphiaencyclopedia.org/archive/mutter-museum/
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offers a wealth of science history for history institutions to explore. One example is the

Museum of the American Revolution (MoAR). MoAR interprets the past by

incorporating the voices of people in the American Revolution in telling their stories

through images, objects, and documents.34 The museum’s website makes available

educational resources, collections highlights, virtual exhibits, and other blog posts.

Through its digital content, the museum has the perfect chance to engage its guests with

scientific information such as stories surrounding the infectious disease smallpox. Nearly

any historic site focused on the American Revolution can. The first step to enhance basic

science literacy is ensuring that your audience understands that science is relevant and

everywhere.35 To help show how science is everywhere, why not show how it is in the

past as well as the present?

Already, MoAR highlights George Washington’s leadership, putting him on a

pedestal while using his tent as the main collection highlight.36 Adding information about

smallpox and Washington’s efforts to require mass inoculations would allow MoAR to

engage in meaningful medical history. Washington required soldiers to be immunized

against smallpox before joining the Continental Army. What better way to communicate

the need for vaccinations to skeptics than by pointing to the science behind early

inoculations. MoAR could easily expand its digital content to relay that science is

everywhere and relevant to each person.37 Smallpox inoculations are what lead to the

37 Jeanne E. Abrams. Revolutionary Medicine: The Founding Fathers and Mothers in Sickness and in
Health (New York: NYU Press, 2013), 57 and Elizabeth Grant and Adrienne G. Whaley. “Through Their
Eyes: Major Causes and Events of the American Revolution (Teacher Resource Packet).” Museum of the

36 “Making the Museum: Washington’s War Tent.” Museum of the American Revolution (April 2020),
https://www.amrevmuseum.org/making-the-museum-washington-s-war-tent

35 Spitzer and Fraser, 6-7.

34 Elizabeth Grant and Adrienne G. Whaley. “Through Their Eyes: Major Causes and Events of the
American Revolution (Teacher Resource Packet).” Museum of the American Revolution,
https://www.amrevmuseum.org/learn-and-explore/for-students-and-educators/resources-opportunities-f
or-educators/teacher-resource-guides/through-their-eyes-teacher-resource-pack
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development of the first vaccine allowing for a safer process in preventing the spread of a

deadly disease.38 MoAR’s digital resources offer the chance to expand upon its science

content supporting its visitors. Tales about smallpox are important since it shows how

life-threatening disease can be prevented.39 Museums must show vaccines’ relevance,

past and present, because science institutions alone cannot carry the weight of educating

everybody about science.

What Follows

In the chapters ahead, I try my hand at science writing with historical

interpretation in mind when I recount the history of the 1918 Influenza Pandemic,

especially how scientists searched for a better solution to prevent the spread of influenza,

but were unable to do so because the wrong source of the flu had been identified. I focus

on the information about science that could be conveyed through Philadelphia’s history

during the pandemic in Chapter 2. Within this chapter, I highlight the two specific

scientific ideas the historic pandemic can illustrate. In Chapter 3, I describe my process in

building a website and in designing a variety of content for it, and I reflect on what I

would do differently after having gone through this process. Much like science, the

process of intertwining science and history will always be evolving. In my conclusion, I

offer my advice for any institution or individual who wants to make digital content that

uses historical documents and interpretation to introduce an audience to science literacy.

These institutions need to think about what is relevant to their audiences more so than

what they can do to remain relevant.

39 “History of Smallpox.” Centers for Disease Control and Prevention (February 2021),
https://www.cdc.gov/ smallpox/history/history.html and Klymkowsky.

38 Abrams, 56-57, 86 and 202-208.

American Revolution, https://www.amrevmuseum.org/learn-and-explore/for-students-and-educators/
resources-opportunities-for-educators/teacher-resource-guides/through-their-eyes-teacher-resource-pack
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CHAPTER 2

A STUDY IN INFLUENZA

Influenza brews seasonal fears. It is a recognizable infectious disease allowing for

audiences to understand immediately the tragedy of the 1918 Influenza Pandemic, but

what they may not know is how the research during that pandemic helped create a better

quality of life in the present. The 1918 pandemic allows public historians dedicated to

science education space for interpretation, storytelling, and historical empathy while also

including room to illustrate the changing face of science. In this chapter, I set out to

highlight the basic history of the pandemic, with an eye toward events in Philadelphia

and how many of these events provide a particularly fruitful way to interpret basic

science concepts that are critically needed today. In addition, in this chapter, I attempt

science writing myself but adapt my efforts with a historical narrative in mind. In order to

express complex science ideas, I focused on what is influenza and the repercussions of

how it was understood in 1918.

Even in 1918, seasonal flu was a familiar antagonist people faced. Therefore, the

First Wave of influenza in March 1918 gained little attention. People viewed it as an

inconvenience believing it to be only a “three-day fever,” causing a nuisance among

military populations. In March, the first cases were reported in Kansas when a hundred

cases were reported on an army base, Camp Funston at Fort Riley.40 At the time, it

appeared there were larger issues to consider such as the United States’ recent entrance

40 The influenza virus is divided into four different types labeled, A, B, C, and D. Although possibly the
most important type to remember is Influenza Type A, which causes epidemics or pandemics. Meanwhile,
Type B can cause seasonal outbreaks, but not epidemics. Then Type C is rare and Type D affects cattle, and
is not known to infect people.
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into World War I.41 Influenza cases continued to skyrocket throughout the summer of

1918. Despite this increase in disease, the U.S. continued to call American citizens to

serve as soldiers, nurses, and physicians overseas. This required people to move all across

the world through overcrowded locations.42 Meanwhile, others moved to cities in search

of employment. The war effort pulled many lives together into situations that were an

excellent breeding grounds for a highly contagious disease.43

What is Influenza?

Influenza is an extremely contagious virus that spreads from person to person due

to respiratory droplets that result whenever an individual speaks, coughs, or sneezes.

Following transmission, the virus has an incubation period of 24-72 hours.44 An infected

person becomes contagious about a day before symptoms of the virus first start to show.45

As soon as influenza infects a person it binds itself to sialic acid that is located on the

surface of their respiratory cells.46 The influenza virus is made up of two proteins named

hemagglutinin and neuraminidase. The hemagglutinin binds with the sialic acid on the

surface of respiratory cells. The sialic acid serves as a receptor for the immune system

and should then cause the immune system to respond. Except in this case, when the 1918

flu virus attached itself to the sialic acid, it penetrated the respiratory cell’s nucleus. After

the virus penetrates the respiratory cells, the virus can then distribute orders for the

46 Barry, 103.

45 “Influenza (Flu): How Flu Spreads.” Centers for Disease and Prevention (August 2018),
https://www.cdc.gov/flu /about/disease/spread.htm

44 Barry, 209.
43 Barry, 209.

42 “1918 Pandemic Timeline.” Centers for Disease and Control and Prevention (March 2018),
https://www.cdc.gov/flu/pandemic-resources/1918-commemoration/pandemic-timeline-1918.htm; Barry,
120-129; and Dehner, 59-60.

41 Barry, 120-129 and  Dehner, 59-60.
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respiratory cell to produce viral proteins rather than its own. In time, this method of

attack will allow the virus to deceive the immune system and after its response.47

When the immune system responds to attack the invading virus, sialic acid

secretes an enzyme meant to unleash a massive attack to destroy the virus. However,

because influenza has already tricked respiratory cells into producing viral proteins, the

immune system attacks itself. As the immune system tries to destroy the virus to protect

the human body, it instead destroys the body’s own cells. This attack becomes lethal. The

enzymes secreted by sialic acid end up obliterating the respiratory tract’s capillaries

causing fluid would pour into the lungs.48

Archival evidence supports this. Physicians who performed autopsies on flu

victims from 1918-1919 consistently reported the destruction of the lungs.49 Physicians

even reported that they could hear air leaking through ruptured lungs.50 These symptoms

were unusual and there was little medical professionals could do to save their patients.

The overcrowded conditions presented in response to World War I helped created the

perfect brewing ground for influenza to travel on respiratory droplets.

Influenza in Philadelphia

In the fall of 1918, the Second Wave struck, which was deadlier than the first. The

City of Philadelphia was hit especially hard. Its outbreak has garnered negative attention

because of the poor decisions made by its city officials, and it has become a critical

50 Barry, 235.
49 Barry, 245.
48 Barry, 248-249.

47 Ajit Varki. “Sialic Acids in Human Health and Disease.” Trends Mol Med, Vol. 14, No. 8 (August 2009);
“Influenza (Flu).” Centers for Disease Control and Prevention (2021), https://www.cdc.gov/flu/index.htm;
and Barry 103-104.
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lesson for public health professionals in the years since.51 Despite a steady increase of

reported influenza cases, people continued to travel in large numbers. In late August

1918, 300 sailors traveled to Philadelphia from Boston and arrived at the city’s Navy

Yard on September 7, 1918.52 Alongside these sailors, influenza first entered the city of

Philadelphia. The sailors were stationed in the Navy Yard mixed with hundreds of other

sailors allowing the virus to swiftly spread from person-to-person.53 Unfortunately, as the

flu spread in the Navy Yard, it would continue to do so because many of these men soon

reported to duty at different bases across the country. Such movement allowed the disease

to brew in Philadelphia while traveling across the United States.54

Within days, the sailors who arrived from Boston to Philadelphia were

hospitalized.55 At the hospitals where the sailors were being treated, the virus soon

infected staff, allowing the virus to spread beyond the military. The pandemic took root

and concerned area doctors and public health officials who warned the public of the

growing threat. Consequently, the fate of the city rested in the hands of Philadelphia’s

mayor who chose not to heed to such warnings. If the mayor did, he would then have to

cancel the Liberty Loan parade, which was dedicated to supporting the war effort through

selling war bonds. The mayor was not prepared to shut down the most important public

event for Philadelphia since it hosted the Centennial Exposition in 1876.56 This meant in

56 Higgins, 80 and Barry, 197 and 201-209.

55 James E. Higgins. “A Lost History: Writing the Influenza Epidemic in Pennsylvania, 1918-1922.”
Pennsylvania History: A Journal of Mid-Atlantic Studies, Vol. 85, No. 3 (Summer 2018), 395.

54 Higgins, 62 and Barry 197 and 201-209.

53 Jim Higgins. “An Epidemic’s Strawman: Wilmer Krusen, Philadelphia’s 1918-1919 Influenza Epidemic,
and Historical Memory.” The Pennsylvania Magazine of History and Biography, Vol. 144, No, 1 (January
2020), 76.

52 Barry, 192.

51 The following is a story featured even in popular podcasts such as: This Podcast Will Kill You’s influenza
episode and Sawbones: A Marital Tour of Misguided Medicine where the Liberty Loan Parade was titled,
“The Most Dangerous Parade.”
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an overcrowded city with a population of 1.75 million people, the Liberty Loan parade

invited people to spill out into the streets. About two hundred thousand people attended

the Liberty Loan parade across a twenty-three block radius. The parade provided the

perfect catalyst for influenza to spread fast.57 Within the following week of the parade,

1,191 influenza related deaths were reported in Philadelphia proving influenza could

easily spread in crowded spaces.58 As a result, medical professionals continued to

encourage guidelines for the public to follow. It was understood influenza spread from

person to person meaning people needed to avoid overcrowded public spaces that

included school, the theater, and more.59 The fact professionals valued the idea that

microbes causing infectious diseases allowed for the practice of preventive medicine to

come into its own.

Preventive Medicine

Prior to the influenza crisis in 1918, germ theory was growing in popularity

setting the stage for medical professionals to advise how an infectious disease can be

prevented from spreading from person to person.60 This knowledge meant most medical

professionals understood that infectious diseases were transmitted by unseen microbes

that then could be isolated with the help of a microscope.61 Therefore, doctors were able

to communicate the importance of why and how people could prevent the spread of

influenza through sanitation, avoiding crowded public places, and wearing masks as a

61 “Germ Theory of Disease.” from The Big Idea How Breakthrough of the Past Shape the Future edited by
The National Geographic Society (Washington DC: National Geographic Society, 2011),

60 Judith Walzer Leavitt. Typhoid Mary: Captive to the Public’s Health (Boston: Beason Press, 1996), 6;
Dehner, 54; and Bristow, 30.

59 The guidelines medical professionals enacted were similar to the guidelines the Centers for Disease
Control and Prevent that includes social distancing and wearing masks to prevent COVID-19.

58 Higgins, 77.
57 Higgins,  62-64 and Barry, 201-209.
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way to avoid “flu germs.”62 While a person changing their behavior and environment

helps stop the spread of an infectious disease, the best approach to stopping the

transmission was thought to be a vaccine. Throughout the 1918 Flu Pandemic, people

faced a high death toll with little physicians could do to help, but if somebody could

develop a vaccine then it would help the uphill battle against the highly infectious

disease. Though in order to combat influenza with an efficient vaccine then in-depth

research was required. At the time in 1918, researchers had little data to start with forcing

them to look to past research that came from the 1890 Flu Pandemic.

Vaccines had come a long way since the introduction of smallpox inoculations.63

Since then scientists were able to develop a variety of vaccines to fight infectious

diseases. Medical professionals understood the necessity of understanding a disease's

causative agent otherwise a vaccine could not target a specific disease.64 Thus, in 1918,

researchers who wanted to develop a vaccine looked to replicate the results of a study

done in the 1890s that claimed a specific bacterium was the causative agent for influenza.

Unfortunately, influenza is not caused by a bacterium but instead, is caused by a virus.

Researchers were unable to isolate this evidence because the right technology had yet to

be developed.65

Then the available research related to influenza was performed as a response to

the 1890 Flu Pandemic, otherwise known as the Russian Flu. Already scientists proved

65 Wendy Moore. No Man’s Land: The Trailblazing Women Who Ran Britain’s Most Extraordinary Military
Hospital During World War I (New York: Basic Books, 2020), 257.

64 Clarke, 65.

63 While smallpox is caused by a virus, the reason for its vaccine development was due to its inventor,
Edward Jenner, noticing milkmaids who had gotten a similar disease called cowpox were protected from
smallpox. Therefore, to combat the infectious disease, he exposed patients to cowpox.

62 “The Influenza Sweep.” Baltimore American (October 1918); Brewster Doust. “Face Masks in Functions
of Respiratory Tract.” Journal of American Medicine (October 1918), 1216; “Flu Maks Order Stands:
Option is Permissible.” Indianapolis Star (November 1918); and “Everybody Asked to Wear ‘Flu Mask.”
Desert Evening News (October 1918).
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successful in identifying that diseases such as typhoid and bubonic plague were

transmitted by bacteria yet in the 1890s influenza appeared to remain elusive.66 One

bacteriologist named Richard Pfeiffer believed he had isolated the precise bacterium that

caused the disease. When he published his results, he was already respected in his

community due to his educational background. He was trained by one of the best, Robert

Koch, who had isolated the specific causative agents for cholera, anthrax, and

tuberculosis. Therefore, when Pfeiffer published his data about how influenza was caused

by a bacteria he named “Bacillus influenza,” fellow scientists wanted to believe him.67

Shortly after Pfeiffer published his results, his bacterium was nicknamed “Pfeiffer’s

Bacteria.” Pfeifer’s Bacteria would complicate research throughout the 1918 flu crisis.

Pfeiffer’s results were irreproducible meaning his solution was a fluke. His data

supporting a bacterium as influenza’s causative agent was not a valid scientific answer.68

As medical professionals raced to combat the 1918 flu, they needed to continue

attempting to understand how the disease worked. Their research continued long beyond

the pandemic because it was not until the 1930s that microscopes were strong enough to

show that the disease was caused by a virus. This discovery opened the door to the

development of a vaccine for influenza by the 1940s.69 In the long run, the absence of a

bacterium would help scientists to prove influenza’s causative agent, but before then,

scientists were at a loss as they fought against a novel flu strain.

69 Martini, Gazzaniga, Brazzi, and Barberis, E115 and Moore, 257.
68 Dehner, 58-59; Bristow, 126; and Barry, 260-261.
67 Martini, Gazzaniga, Brazzi, and Barberis, E65; Bristow, 19; Barry 260-261; and Dehner, 58.
66 Bristow, 30.

22



CHAPTER 3

AN EXPERIMENT IN SCIENCE
COMMUNICATION

Both history and science rely on the importance of storytelling to convey

information. One complication science writing faces is that it does not always utilize a

storytelling approach because it is focused on translating “what scientists write” instead

of thinking through how science connects with its audience. By adding storytelling

elements to the dissemination of information related to scientific ideas, history museums

can use character and narrative interpretation to connect with audiences. A narrative

should feature a character and use their actions to help build a compelling and memorable

structure.70 History provides a way to use characters and their actions to create a more

memorable structure for information. This allows science to become less abstract. This

chapter explores my own decisions as I grappled with historical interpretation and science

writing as I designed and built my website. I searched through Philadelphia-area archives

in search of characters and actions to tell a story in order to enhance science literacy.

Website Decisions

My goal for the website was for it to serve as a digital hub dedicated to archival

sources for students or teachers interested in better understanding the 1918 Flu Pandemic.

Focusing on archives in the Greater Philadelphia area was a way to interpret the

important public health effects of social distancing through the catastrophic Liberty Loan

Parade. With the help of WordPress, I was able to use a respected platform for my

audience to interact with.

70 Greene, 3 and 12.
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In addition, focusing on archival repositories in one location helped me use

different repositories as examples of how archives are dedicated to preserving the past

and helping connect individuals to archival resources. Before I could pull the project

altogether, I needed to select a clarifying title for the website that was also engaging. I

decided on titling it “A Study in Influenza” as a play on words of Sir Arthur Conan

Doyle’s popular detective story. “A Study in Scarlet” was his first story to feature

Sherlock Holmes and John Watson.71 So with a title and basic structure, it was time to

tackle different blog posts with hopes of attracting an audience.

71 Additionally, A Study in Scarlet focuses on a mystery related to blood, which I thought was funny
because of Richard Pfeiffer’s bacteria. Research eventually showed Pfeiffer’s bacteria was present in blood
and related to hemoglobin (protein inside red blood cells that carry oxygen from lungs to tissues and
organs) and causes a broad range of infections, none of which are influenza.
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I chose WordPress as a platform because it is popular and recognizable, I also

know it can be searchable through Google, especially with the correct tags. In addition,

WordPress is a user-friendly interface, and between its visual editing and HTML editing

options, I could accomplish my goals without purchasing a website. Before I started to

build the website, I outlined my ideas into four visual blocks. From there, I created a

homepage to serve as a landing page where guests can choose to explore a page dedicated

to archival repositories, my blog, or educational resources. This idea evolved as I started

to develop the site. Its evolution continued as I added content to the page. For example,

what I initially envisioned as an educational resources page, which later turned into an

“About” page. This page highlights the importance of science literacy with a quick blurb

about me to provide a brief background about my professional experience. Then I added

an index page to help with navigation hoping it would serve a person similar to flipping

through the back pages of a book. The main reason why I scrapped the “Educational

Resources” page is because I wanted it to be narrative-driven finding aid.
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Rather than include the “Educational Resources” page, I decided to instead write

blog posts that walked readers through the historic and scientific narrative with how to

connect with archives. I thought it would be best to keep these narratives located all on

the same page. Then I had a page dedicated to explaining what archival repositories are

and how a person can connect with them.

The archives page highlights information on how to contact an archivist with

additional information about specific Philadelphia archives. In the future, if I were to

continue this project, I would hope to expand upon the section dedicated to archival

repositories. Due to COVID-19, I was unable to visit any actual archival repositories in

person, so the website primarily focuses on their digitized collections. I theorized the

majority of my audience would be unable to visit archives for this reason and also wanted

to build a hub allowing people who would not usually visit an archive to learn all the

ways they can use such a resource to support their research.
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Blog

To provide a variety of engagement options, I created a blog page on WordPress

providing written posts, audio options for the written posts, and TikTok videos. I also

experimented with TikTok and options that allow for any person to listen along.

Content-wise I had two goals: 1.) highlight available digitized archives and 2.) use these

archives to build my historical narrative dictating different scientific ideas from the 1918

Flu Pandemic. The two approaches were at times a little tricky to balance. I reminded

myself how often museum guests would ask “How do we know all of this?” even with

objects on display.72 This led to my decision to make my research available at the end of

posts especially if I was unable to answer the question I set out to answer. In other words,

this meant after I relayed the initial narrative, I would also walk my audience through my

research process. I hoped that it would help people learn how to engage with an archive

and encourage them to contact an archivist if they are unable to find an answer to a

72 This question came up the most whenever I would discuss inoculation efforts if it was brought up while
on a tour at the Museum of the American Revolution on how it worked. In addition, I worked closely with
traveling exhibits at The Franklin Institute that were mainly archeology ones meaning my team and I
needed to develop a narrative about the past as well as research in the present to understand it.
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research question.73 For the majority of my post selections, I chose documents that

resonated with me as a university student during a pandemic and that connected to what

university students did in 1918 during a different pandemic. With Philadelphia serving as

my main location, I decided to mainly focus on two archive repositories due to their

college holdings and large digitized collections.74 To be honest, choosing digitized

collections was a priority for me, both as a researcher living during a pandemic unable to

access documents any other way and as a public historian looking to connect all of my

digital guests to archival repositories they can easily access.

The next feat I needed to overcome was writing about science and history in a

digestible fashion without it ever coming off as too complicated or condescending.

Overall, this is a huge challenge all writers face when communicating scientific ideas. I

needed to relay information without the assumption that my audience already understood

a whole concept. Making matters even more of a challenge, I needed to deliver accurate

science and historic content while walking a fine line as a storyteller, entertainer, and

educator.75

When approaching the narratives I created, I made sure that each story featured

either a human or nonhuman character. For example, a virus or a bacterium could serve

as a character.76 For the most part, influenza served as my main character though at times

it was a secondary antagonist. I let humans take center stage whether they were college

students at WMCP and Bryn Mawr or Richard Pfeiffer and his bacterium.77 Richard

77 If I were to put this into pop culture terms, I would consider Richard Pfeiffer almost in a role similar to
that of Rhaegar Targaryen or Lyanna Stark from Game of Throne. The decisions of those characters were

76 Greene, 3 and 12.

75 Masaki Komori. “Dead Bodies on Display: Museum Ethics in the History of the Mutter Museum.”
Journal of American and Canadian Studies, Issue 35 (2017).

74 The two main archives I found myself coming back to hosted documents from Women’s Medical College
of Pennsylvania (WMCP) and Bryn Mawr College because their sources simply resonated with me.

73 For examples, please reference Appendix E and F for blog posts that reference this structure.
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Pfeiffer was more or less the type of character who is remembered throughout the

narrative, while his bacterium served as the main character because so many searched for

it, despite its elusive nature. This worked well as it wove its way into different stories that

took place at WMCP and Bryn Mawr despite their archival resources not mentioning the

bacteria. It was ever-present in blogs relating to how preventive health measures were

implemented.

Drexel Legacy Center’s digitized collection provides a brief look at how students

approached the pandemic and new educational initiatives that spawned from it. Bryn

Mawr College worked with the University of Michigan to digitize specific stories related

to the pandemic’s impact on their community. The two colleges allow for different paths

to explore while both locations were wary of canceled classes and focused on how to

prevent the spread of influenza.78 WMCP’s students served in hospitals or drove

ambulances whether classes were cancelled or not.79 Meanwhile, Bryn Mawr faced a

growing tension between students and the faculty who did their best to uphold

recommended preventive care measures.80

The blog on my website did not only host posts, but it also served as a host for

TikTok videos I created. I posted the TikTok videos as “blog posts” to collect them in one

location. That way a person does not have to be active on TikTok or download multiple

80 “Anti-Flu Party.” Bryn Mawr College News (October 1918); “Quarantine Rules Extended.” Bryn Mawr
College News (October 1918); “Manful Measures vs. Flu.” Bryn Mawr College News (October 1918); and
“Quarantine Again.”

79 “News Notes.” Bulletin of the Woman’s Medical College of Pennsylvania (December 1918), 18.

78 Martha Tracy. “Report of the Women’s Medical College of Pennsylvania.” Transactions of the
Forty-Third Annual Meeting of the Alumnae Association of the Woman’s Medical College of Pennsylvania,
June 6 and 7, 1918 (1918), 57-65; Anne H. Thomas. “Clinical Aspects.” Transactions of the Forty-Third
Annual Meeting of the Alumnae Association of the Woman’s Medical College of Pennsylvania, June 6 and
7, 1918 (1918), 68-69; and “Quarantined Again.” Bryn Mawr College News (October 1918).

the catalyst to the events throughout the book or TV series while Pfeiffer’s research was what set into
motion a lot of the researchers and decisions made by medical professionals during the 1918 pandemic.

29



platforms. While the TikTok videos are short, the written posts went more in-depth and

were on average about 600 words long.81 My hope was to even out learning options.

Ideally, by providing a variety of options, I could reach a diverse audience of teachers

and students. Many students, like me, need a variety of formats from which to learn learn.

I also hoped that by offering the chance to read, listen, or watch a TikTok, I could create a

place for neurotypical and neurodivergent students to further engage with informal

learning options.82 Due to TikTok’s visual base, I could easily take a different approach

than my blog posts by choosing to feature a story that revolves around an unusual

newspaper article or letter from 1918. In addition, TikTok only allows a maximum of 60

seconds for a creator to get their point across, which in turn meant I needed to provide the

bare minimum of information. In the end, the visuals I selected to feature in my TikToks

were often also featured in longer written posts allowing my audience to select either

format.

Throughout my blog post, I focused on the story of Pfeiffer’s bacteria and told

and retold this story through a variety of written words, experimenting with formats, I

even took on the challenge to tell the story on a 60 seconds video on TikTok. In short, the

main story throughout the blog posts was that of Pfeiffer’s bacteria and the role it played

as a red herring in a quest to better understand influenza.83 Even today, Americans often

struggle to differentiate between bacteria and viruses. What I failed to do in my posts and

videos though was to explain the difference between a bacterium and a virus, I assumed

my readership understood what either means in a concrete scientific sense. The narrative

83 Please reference Appendix B and F for examples.

82 Blog posts did have available listening options on Spotify thanks to Anchor, a partner of WordPress. This
can appeal to people who prefer to learn from an auditory format. Although I did not have the proper
equipment to produce the best quality content for my posts.

81 Please reference Appendix A to review figures from Wordpress Analytics.
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requires readers browsing the blog to understand this difference and the potential

terrifying outcomes of not having the accurate technology to identify the flu as a virus.

This oversight is a shame since it ended up being my prime example while I had hopes of

enhancing science literacy by walking my audience through the scientific process as

scientists struggled to replicate Richard Pfeiffer’s data. Like a scientist doing

experiments, I am also learning as a public historian through trials and errors. In addition

to posts about Pfeiffer’s bacteria, I included a variety of additional threads about the 1918

Flu Pandemic including fewer scientific discussions centering on women driving

ambulances and research about how the climate allowed the virus to thrive.84

In hindsight, these feel a little out of place despite their importance to me. In this

case, my mistake was that I went with my own interests rather than weaving them into a

larger narrative that builds over time.85 If I were to start over again, I might first focus on

the climate and World War I to help “world-build” in the sense. This then can serve as a

baseline that I can direct people to in future posts where the story about influenza

unfolds. Additionally, I would make the written posts shorter allowing for a larger build

(more total posts) and reinforce information about a single idea with a weekly TikTok

video. In the short videos, I either read documents, like those that reprimand students for

breaking public health regulations, or gave a basic overview that pointed to a single idea

like ambulances or what newspapers were reporting on at the time.86

86 M. Carey Thomas to Bertha S. Ehlers, November 2, 1918.

85 Another issue I ran into was trying to post more than I could at the time to drive more traffic toward my
site. For homework assignments for a material culture class, I wrote about science education though it did
not always connect with the flu pandemic. Then in another experimental attempt, I tried to write a book
review for historical fiction to add a “fun” approach to talking about influenza except this would require me
to talk about books that touch on topics beyond influenza if I wanted it to help drive more traffic. This
ended up being one of my more popular posts, too.

84 Please reference Appendix C and D for examples.
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Analytics

Analytic reports of websites, blogs, and other digital media provide the chance to

understand how an audience is responding to a website. While interning at Drexel Legacy

Center, I used Google Analytics to better understand how people interacted with the

Center’s digital offerings. What I learned with the Legacy Center, helped me with

selecting a baseline for content when building my WordPress site. Although WordPress

creates its own analytics, it does not provide the same depth Google Analytics provides.

For example, while working on the website’s layout, I hoped I could learn how traffic

moved through the website to better organize it, but this is not a data point for the free

version of WordPress. This meant, I could only see the pages somebody interacted with,

but I could not trace the first page they arrived on (a.k.a. the landing page) or their exit

page. This had additional problems for the blog page, I did not always see how people

interacted with my posts so that I could evaluate what content was popular. For example,

WordPress analytics lists the blog page as “Home Page/Archives.” The way the blog is

set up, it allows a person to scroll and read posts without ever clicking on an individual

post. If they were to click on an individual post, I could highlight popular content.

Although I found ways to work around this is to look at images clicked or “downloaded”

to better understand what was the content that was potentially more popular than others.

To best understand my digital presence, I would need more time to look at the website’s

impact.

To increase the digital presence of the website, I experimented with different

written approaches in hopes of attracting a broader audience. Therefore, I chose to blog

about science education for different class assignments despite these specific blog posts
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not necessarily connecting back to the 1918 Flu Pandemic. This way the content was

similar enough it could catch people’s interest, while also building a larger presence

online. A second attempt to support this was to review books related to the flu

pandemic.87 I was able to connect one book review post to document highlights from

different digitized collections. My hope with this post was to build a welcoming presence

and this did work. It proved to be my most popular post suggesting it was a formula I

should replicate.

Overall, I learned from analytics to structure different visual based posts to

increase traffic to the blog. Similar to TikTok videos, I could do the same with my written

posts. I could follow examples from Instagram or Twitter to create themed weekly posts.

While this increases traffic, I can focus on developing regular content my audience

expects with either weekly or biweekly longer posts to drive my historical narrative

forward in support of enhancing scientific literacy.

87 Please reference Appendix D.
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CHAPTER 4

CONCLUSION

There is power in storytelling and that power can be used to not only help connect

individuals to history but also to enhance science literacy. The internet has provided

public historians with excellent tools to either perform their research or to build engaging

content for broad audiences. History museums can help improve a person’s understanding

of how science is relevant to their lives. History museums can also explain how the

scientific process works to help combat a growing skepticism toward science. This is

becoming more important because the COVID-19 pandemic has shown the negative

impact of poor science education and communication.

For institutions that are seeking to create new digital content that engages with

important issues of science literacy I have three main lessons from my project:

1. Digital analytic reports will not tell you everything: look for established

online communities to work with and see if your ideas, approaches, and

interpretation have traction.

2. Find a way to “share authority” through posts. Content should highlight

how science relates to a person’s daily life, which then opens a

conversation for guests to share their personal stories on a specific

scientific topic.

3. Basic science literacy is making sure a person understands that science is

everywhere and relevant to their life. Therefore, immediate community

history needs can always be connected to your topic.
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History museums have the same duty as science institutions to help audiences

understand complex information. Already museums have a unique position as translators

of complex information for their respective communities. Their digital presence is just as

important as their onsite content, and the fact that massive shutdowns can happen, in

order to remain relevant, museums and archives need to provide a consistent digital

presence for their audiences. These institutions need to think about what is relevant to

their audiences more so than what they can do to remain relevant because their audiences

are why their doors remain open even when onsite visitation is not allowed. Their doors

can remain open and welcoming within a digital landscape.
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WORDPRESS ANALYTICS
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APPENDIX B

QUESTIONING BACTERIA

This post was published on March 23, 2021 in the folder “General: Influenza” with the tags “bacteria,
“Pfeiffer's Bacteria,” and “virus.”

The 1918 Flu Pandemic is occasionally referred to as

‘America’s Forgotten Pandemic,’ it was not forgotten

by medical professionals. As the rest of the world attempted to move on and heal from

their past collective traumas, medical professionals sought to move forward by searching

for answers related to the influenza pandemic.

Was it the same disease from previous epidemics? Would “it be identified with

any disease occurring endemically or epidemically in the interpandemic years?”1

Without the knowledge of an antagonist, there was little medical professionals could do

to support their patients. Already so many lives were lost, so researchers hoped to unlock

answers allowing them to prevent it from happening again. Researchers couldn’t stop

their quest for an answer to prevent a similar situation from unraveling in the future.

Prior to the 1918 pandemic, influenza was seldom studied. The reason being the lack of

flu samples, but there was one key publication, Richard Pfeiffer’s bacteria. Pfeiffer

claimed to have found influenza’s causative agent, and that causative agent was bacteria.

Though, following his results, researchers were unable to replicate his results.2

This is more of a brief story about bacteria and less of a story about the tragedies

of 1918.
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From Epidemic Influenza: A Survey by Edwin O. Jordan (1927)

Following the 1918 pandemic, studies continued with little evidence to support

Pfieffer’s original description of his bacteria.3 Surveys published in the 1920s spoke of

such research to highlight how it was “now generally believed that the relatively large

threadlike forms called by Pfeiffer pseud-influenza bacilli, and reported by many

subsequent observers are essentially identical with the small bacteria described by

Pfeiffer as the ‘true’ type.”4 Bacteriologist hoped to find the answer during less urgent

times.

By 1927, bacteriologists looked at samples wondering how to find accurate

results. Pfeiffer was able to isolate the bacteria with the use of fresh pigeon blood, which

researchers did not employ yet fresh blood from various animal species did not seem to

help with results when searching for Pfeiffer’s bacteria.5 Early researchers following

Pfieffer’s observations noted the bacteria was dependent on hemoglobin for its growth.

(Hemoglobin is a protein inside red blood cells that carries oxygen from lungs to tissues

and organs, and it carries carbon dioxide back to the lungs).6 According to bacteriologists
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in the 1920s, “It is now clearly established that Pfeiffer’s bacillus requires for its growth

two distinct and independent substances, both of which are present in blood.”7 The only

result researchers found was how it was nearly impossible to replicate Richard Pfeiffer’s

discovery. Therefore, Pfeiffer’s bacteria was not important to the influenza equation.

Something else was causing this disease to spread.

A group at Vassar College studying in a bacteriology lab in 1919
Answers became more clear in the 1930s when researchers were able to isolate

the influenza virus in ferrets thanks to improved microscope technology. This research

continued and soon researchers were able to isolate the influenza virus in humans

knowing it was caused not by a bacterium, but in fact, a virus.8
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Overall, the majority of fatal cases in 1918 presented evidence of lungs being the

most affected. Though in the aftermath of the pandemic, medical professionals needed to

sift through notes from doctors despite their featured bacteriology bias since at the time

Pfeiffer’s bacteria remained most persuasive.9 Though the absence of any organism

occurring regularly within lung tissue of influenza victims started to illustrate a story.

This research helped debunk the idea of a bacteria being the causative agent while

revealing it was in fact a virus all along. In the late 1910s, the idea of a virus being the

cause was bounced around. Their research produced no viable results probably because

there were no cultivable organisms to serve as evidence.10

With the knowledge of influenza’s causative agent being a virus, researchers were

able to look to developing a vaccine to target the infectious disease. But that is a whole

other story, one that constantly weaves its way back and forth from the present to the

past.

Suggested Readings:

● Epidemic Influenza: A Survey by Edwin O. Jordan
● “Pandemic Influenza (1918-1919) from Virus Diseases of Man by C. E. van

Rooyen
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APPENDIX C

BRIEF ENVIRONMENTAL THOUGHTS
This post was published on March 12, 2021 and in the folder “General: Influenza” and “General
Archives” with the tags “environmental history,” “Science History Institute,” and “World War I.”

Humans have always changed the world around them,

which is a point of interest I wish to investigate

further. The first time I learned about increasing

zoonotic diseases possibly due to urbanization, it made me curious about past epidemics.

But first, what is a zoonotic disease? It’s the scientific term used to describe the spread of

disease between animals and people. They can be spread by direct or indirect contact,

vector-borne (when you’re bitten by an insect-like a mosquito), food-borne or

water-borne. Influenza is one of many examples of zoonotic disease.1

Zoonotic Diseases Infographic from the CDC
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For the 1918 Flu Pandemic, recent research suggests the strain crossed over from

mammals. The flu can affect many species of birds and mammals. Scientists are still

learning about the 1918 pandemic, isolated samples of the virus strains suggest the genes

were similar to those that infect mammals over birds. (This is why you might hear people

mentioning swine flu or avian flu.)2

Conditions in 1918 were not the best considering the impact World War I was

having on the environment and people. In the present, one reason why there is a possible

increase in zoonotic diseases is urbanization. 3 As humans and animals come closer

together due to deforestation, diseases can make the leap. Meanwhile, during the 1918

Flu Pandemic, the Great War caused constant movement of people allowing for the virus

to easily travel from location to location. In addition, people were not living in the best

conditions with the war tearing lives apart. On top of it all, building up to the start of the

war urbanization was already bringing people closer together than with a call to arms

more people moved to cities for jobs.4

Though I’m not sure if I know enough about environmental sciences to best

understand what the climate was like at the time to know if there is an impact. Sometimes

I think about looking at past meteorological records, letters, and diaries to see if it was

unusually warm or cold at the time.

A recent article captured my attention, it discussed what ice cores can tell us

about the weather leading up to the 1918 Flu Pandemic.

Before digging into the weather, it is important to recall the time frame of the flu

pandemic. The initial strain started to infect individuals at the end of 1917 with major
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cases first reported at the start of 1918. Cases were viewed as unique and inconvenient

and mainly impacted military camps. It wasn’t until the fall of 1918 that the deadly

second wave started, the quintessential image of the pandemic is from this period

building into 1919.

To better understand the pandemic, scientists looked to Alpine ice cores to

understand the weather at the time. This approach is called glaciochemical analysis and is

used to investigate atmospheric circulation during a specific period of time.5

Records showed cold marine air between 1915-1919, which increased heavy

rains. This rainfall might have accelerated the spread of influenza. At the moment, as

researchers study COVID-19, they consider current weather patterns. Viruses appear to

remain viable long in humid air versus dry air. In addition to glaciochemistry data,

primary resources help build a better understanding of weather conditions faced at the

time of the pandemic.

One of the Eight Cell Rooms of the Chlorine Plant (1919)
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World War I changed the environment and human behavior allowing influenza to

easily spread across the planet. Another theory from scientists focuses on chemical

warfare contaminating the environment during the Great War. What if chlorine gas

caused the virus to mutate becoming more virulent?6 Though I’d need to take a deeper

dive into the research to better understand this potential impact, it also reminds me how

little I know about chemical warfare during WWI.

One wonderful resource to learn more about science during WWI is at the Science

History Institute. The archives actively acquire documents related mainly to chemical

history, but it goes beyond that. It hosts a wide selection of digital archives, quick talks,

and there is even a page dedicated to research chemistry during World War I.

For Further Reading

● The Deadliest Flu: The Complete Story of the Discovery and Reconstruction of
the 1918 Pandemic Virus from CDC

● World War I, Chemistry and Chemical Industry page from the Science History
Institute

● Zoonotic Disease page from CDC
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APPENDIX D

BOOK SUGGESTIONS: THE UNINVITED

This post was published on March 9, 2021 and in the folder “Book Suggestions” with the tags “books,”
“Cat Winters,” “Spanish Flu,” and “The Uninvited.”

Ivy Rowan is trapped at a time when

tragedy bends reality. Between World War

I and the Spanish Flu, nobody is able to

catch a break. While waiting for her

brother to return, she spots the ghost of her

grandmother, which is a bad omen. Ghosts

of loved ones appearing is a warning of

impending death. Ivy contemplates what

this might mean, she fears for her older

brother overseas only for family members

to return after committing a murder.

In the aftermath, Ivy goes her own way. She’s twenty-five years old and tries to

settle in, but she continues to spot ghosts.

They keep haunting her as she tries to get a grasp on her own life. Soon she finds

herself driving an ambulance, bringing flu patients to receive medical attention. She even

meets the brother of the man her family murdered. They fall in love, just another step

towards an attempt at normalcy.
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Despite this being Winters’ first adult paranormal

novel, it’s engaging for readers 16+. The narrative

allows readers to enter a world of anxiety that mirrors the present with COVID-19. It

focuses on a supernatural interest of people at the time alongside the intensity of

patriotism WWI ignited. One part of the plot revolves around the murder of a German

immigrant due to the growing xenophobia as a result of the United States joining war

efforts. But as a lot of books go, nothing is what it seems in HYPERLINK

"https://www.amazon.com/Uninvited-Novel-Cat-Winters/dp/0062347330"The Uninvited by

Cat Winters.

It’s been a few years since I’ve read this book, but it remains one I think about a

lot. The main reason being Ivy Rowan driving an ambulance. Upon reading about how

students at the Women’s Medical College of Pennsylvania (WMCP) drove ambulances to

help pick up flu patients, it’s been back on my mind. Though the majority of resources

I’ve found while looking through WMCP archives highlighted the role women

ambulance drivers played while serving overseas.1 There were even articles in the

Women’s Medical Journal calling for more women to serve as ambulance drivers during

World War I, which is all a world I hope to further explore in the future.2

In the meantime, I look forward to rereading The Uninvited while taking a deeper

look at additional books about the 1918 Flu Pandemic.
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APPENDIX E

DISINFECTING TOYS, PRT 2

This post was published on February 25, 2021 and in the folder “General: Archives” and “Material
Culture” with the tag “1918 flu pandemic,” “influenza,” and “sanitation.” The reason why this was a two
part post was the first part was initially for my Material Cultures coursework focused on souvenirs that
focus on science communication and museum gift shops. My first post had me wondering what I could find
related to archival research for this question and how I struggled with it. To follow up, I also focused on
two
TikTok videos on the same topic to break down the idea in an additional format.

I think about The Velveteen Rabbit a lot, but only

because I’ve had scarlet fever. That’s right, scarlet

fever. It’s still around, I even had it during 2020 and it was quite surreal living with such

an infectious disease during the COVID-19 pandemic. Anyway, I don’t think I can

pinpoint a single time I’ve read The Velveteen Rabbit, or does its tragedy permeate off its

pages like that ending to Old Yeller or Where the Red Fern Grows?

Anyway in short The Velveteen Rabbit was published by Margery Williams in

1922 (three years after the end of the 1918 Flu Pandemic). The book depicts a story about

a stuffed animal who wants to become real with the love of his child, but the child comes

down with scarlet fever. After a doctor prescribed for the child to recover by the seaside,

and that his room needs to be disinfected, which means, all his books and toys, including

the stuffed animal, are burnt.1

When contemplating how stuffed animals are disinfected in the present to prevent

the spread of COVID-19, I kept coming back to this book especially as I struggled to find
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details about how people disinfected toys during the 1918 Flu Pandemic. Were toys

burned like in The Velveteen Rabbit or were they disinfected in another way?

One great digitized resource is The Influenza Encyclopedia, which was produced

by the University of Michigan Center for the History of Medicine and Michigan

Publishing. It provides an easy chance to explore different articles or public health reports

either by city or you can search for specific terms.

For example, when looking at how to disinfect toys, I wasn’t sure what key terms

to use at first. The Influenza Encyclopedia offers search terms and suggestions, which can

offer a place to start. Sanitation was one of them, but this did not really help me.

Sanitation is a much larger story during the flu pandemic.
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Therefore, I tried using more specific terms like “stuffed animal,” “toys,” “lye,”

“cleaning toys,” and “burning.” There were bits and pieces of information I could find,

but not a lot. At least, there was not a lot that focused on the individual steps to disinfect

toys or the home. This may take a longer search or I could contact somebody for help to

see what they can think of off the top of their head.

I did find a lot of great resources about how to prevent the flu. Not all of it made

sense though. Science communication is important, the goal of the communicator should

be to translate the information so people can understand its importance and relevance.2
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Some sources I found, did not necessarily help or I felt confused by how they were

worded. A personal favorite of mine was a list of “Don’ts” for people to follow.3

“Influenza Dont’s.” Report and Handbook of the Department of Health or Years 1911
to 1918 (Chicago: Department of Health of the City of Chicago, 1919)

It leaves a lot of information to be desired like “Don’t live in the dark,” not sure if I

understand what that means but also this could be due to my contemporary life. My

favorite is “Don’t exclude the fresh air” because to me that means don’t forget about

fresh air, but a few friends of mine thought it meant no fresh air yet at the bottom it

recommends walking to get more fresh air.4

For burning, I found a few mentions such as the Report and Handbook of the

Department of Health of Chicago for Years 1911 to 1918, which mentioned that all

“discharges from the nose and throat of the patient are properly collected and destroyed

by burning.”5
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“Special Reports.” Report and Handbook of the Department of Health of Chicago for
Years 1911 to 1918 (Chicago: Department of Health of the City of Chicago, 1919).

Throughout newspapers and public health reports, I discovered similar

information. It’d seem similar today. That sanitation is important, disinfecting streetcars,

avoiding crowded places, and the importance of wearing masks.6 Scientists release

information about reasons to why people should wear masks especially if they are to

come into contact with cases of respiratory masks but should be worn in general.7
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Los Angeles Evening Herald (January 1919)
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Fun Influenza Fact: Disinfecting Toys, Prt 288

Favorite Archives:
✨Mütter Museum
✨ University of Michigan’s 1918 Flu Archives
✨ Philadelphia Area Archives
✨ Bryn Mawr College
✨ Drexel Legacy Center
✨ The Franklin Institute

88 This post was published on the website on February 23, 2021 and to TikTok on February 21, 2021. For
the website, I assigned it to the folders “General: Archives” and “General: Influenza” then the tags were
“archives,” “archives help” “digitized collection,” and “tiktok.” Meanwhile, on TikTok, the video was
tagged as “fyp” (for your page), “historytok,” “Science, “archives,” and “influenza” as an attempt to reach
the broadest possible audience. The “For You” page is how people come across TikToks without going to a
person’s individual profile, and this specific TikTok on its original platform reached an overall of 152
people with 68% of them coming across it from the “For You” page.
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Fun Influenza Fact: Disinfecting Toys, Prt 189

✨ Influenza Encyclopedia is a great resource!
✨ “You Have the Flu If–” from The Cleveland Press (October 1918).
✨ Report and Handbook of the Department of Health of the City of Chicago,
1911-1918.

89 This post was published to the website on February 23, 2021 and to TikTok on February 21, 2021. For
the website, I assigned it to the folders “General: Archives” and “General: Influenza” with the tags “1918
flu pandemic,” “archive help,” and “TikTok.” Meanwhile, on TikTok, I tagged it as “historytok,”
“archives,” “pandemic,” “influenza,” “spanishflu,” “fyp,” and “science.” This TikTok reached 175 viewers
and 68% of them found it on their “For You” page.
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APPENDIX F:

WHAT ABOUT FLU SHOTS DURING THE 1918
FLU PANDEMIC?

This post was published on February 8, 2021 and in the folder “Bryn Mawr College,” “General:
Archives,” “Resource Guides,” “Vaccines,” and tagged “archives help,” “bacteria,” “Digitized collections,”
“infectious diseases,” “influenza,” “Thomas, M. Carey,” and “Vaccines.”

Science is a work in progress. This can be comforting because there is always

room for improvement, but it can be concerning because this means we weren’t right at

another point. Although this is a little obvious when it comes to some outdated medical

ideas. Sometimes it’s almost funny to think how people used to take mercury for their

health when mercury is poison. The list of bad medicine goes on, and yet it’s easy to pass

over the less obvious moments.

During the 1889-1890 Flu pandemic, one scientist, Richard Pfeiffer believed he

isolated a bacteria (Bacillus influenzae) in patients’ lungs, he believed this was the culprit

that caused influenza. About two decades later, researchers struggled to replicate his

results while combating influenza during the 1918 pandemic. In science, all data needs to

be reproducible, and yet scientists searching through flu patients’ lungs were unable to

find Pfeiffer’s elusive bacteria.1 Turned out, scientists didn’t know what caused the flu,

and without this information, they could not develop a vaccine to prevent it.
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Section of Bacteriological Laboratory (approximately 1896) from Drexel University’s
Legacy Center

Not only should science data be reproducible, but expandable. There is always

room to explore and learn more since the field is always changing.2 For example, already

in the 1890s, scientists were accomplishing great feats in bacteriology allowing them to

develop vaccines to prevent infectious diseases such as diphtheria.3 While this was a

workable solution for one infectious disease, researchers continued to grapple with

influenza. Even though there was a debate on whether Pffiefer’s bacteria scientists

continued searching for it while other scientists turned to different approaches.4

In 1918, when influenza cases began increasing, scientists strived to develop a

vaccine to battle the virulent strain. Public health officials needed to enact preventive

medicine measures in an attempt to decrease the infection rate. The idea of preventive

medicine was to approach an infectious disease by limiting or delaying the progression of

a disease at any stage.5 Vaccines are one of the best steps toward preventive medicine,

but without knowing the flu’s causative agent the Surgeon General warning Americans

that there was no reliable cure or vaccine.6
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Physicians couldn’t help their patients. The pandemic quickly spawned

desperation, and some physicians aspired to use vaccines in general to boost a person’s

immune system.7 Typhoid vaccines were sometimes used hoping it’d help, but boosting

the immune system proved dangerous. People died during the pandemic due to a

“cytokine storm,” which is a fancy, modern term used to describe the lethal measures an

immune system takes to fight a virus. Once influenza entered a person’s lungs, the battle

the immune system wages against the infection is then what kills a person.8

Advertisement for Typhoid Fever from Woman’s Medical Journal (September 1917)

While some public health officials promoted the use of typhoid vaccines, other

officials distributed doses of the vaccine developed by local scientists. For example, in

Philadelphia, a scientist named C. Y. White developed a vaccine acknowledging that

while it may not be reliable in preventing the actual influenza strain, it did provide
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psychological help for patients allowing them to believe the government is making an

effort to protect them.9

Sometimes these stories are a little challenging to find. Like how do I trace a

narrative thread through archives focused on vaccines? More importantly, how do I do

this while living in the midst of the COVID-19 Pandemic? A lot of places are closed so I

need to rely on digitized results.

The first time I can think about casually coming across letters and newsletters

about vaccines was while looking through Bryn Mawr College’s archives. It’s a story

about logistics and what was implemented, but the end results? I’m not too sure about all

the details.

Students By Athletic Field (1918) from Bryn Mawr College Photo Archives
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Bryn Mawr College was founded in 1885 offering a rigorous education unlike any

other college for women at its time. Similar to the Woman’s Medical College of

Pennsylvania, stories about the 1918 Flu Pandemic are found throughout documents such

as newsletters and letters from the college’s president, M. Carey Thomas. Her papers

remain an important part of their collection while the college does grapple with her past

racist and anti-Semitic views.10

Digital collections are available thanks to Bryn Mawr College and can be found

here. While there is plenty to explore in their digital repository, there is a separate site to

visit if you want to focus on the impact of influenza on students and faculty throughout

the pandemic.

University of Michigan’s Center for the History of Medicine located and

compiled digitized resources focused on how different communities dealt with the 1918

Flu Pandemic including Bryn Mawr College.

Situated about 10 miles outside Philadelphia, Bryn Mawr housed the majority of

its students with a population of 465 students and faculty. The college welcomed a large

entering freshmen class of 103 students. Prior to the start of the semester, faculty feared

there would be not enough space to accommodate them. Overall, dormitories were

overflowing and leading to Bryn Mawr renting adjoining property to place the

students.11
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M. Carey Thomas (1911) from Bryn Mawr College Photo Archives

Despite the college’s overcrowding, M. Carey Thomas opened addressed students

at the start of the semester claiming, “Our faculty as a whole is, I believe, prepared to

stand firmly by its belief in the supreme value of intellectual non-vocational training.”12

Though there was little they could do for what was about to come.

The first case of influenza was reported on September 26, 1918.13 Cases unfurled

from there, and the college’s administration took immediate action in an attempt to

prevent its spread. The college enforced a strict quarantine upon outbreak. Students were

restricted from traveling off-campus and attending areas of large gatherings.

The Bryn Mawr News joked about the oddities they faced in the present. About

how they wore masks and used yardsticks to shake hands while everybody wore gowns

described as “strange costumes so that they would not be recognized by any chance

germ.” A nearby inn was transformed into an emergency hospital for influenza patients in
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town. Students from Bryn Mawr supported daily happenings in the makeshift emergency

room by scrubbing and sweeping rooms.15

Within the strict confines of quarantine, Bryn Mawr’s administration also enacted

a vaccination program of combined serums in hopes of preventing students and faculty

from catching the flu.16 After faculty was vaccinated, students were vaccinated and

charged $1.00, preferably in cash.17 Students who disobeyed “anti-flu” measures were

reprimanded, and ordered to visit the Dean and M. Carey Thomas, the college’s

president. What happened after? A deeper dive into the archives might help because the

available digitized resources don’t illustrate what happened. The same goes for the

vaccination measures. What were the results? Letters detail who was vaccinated on the

staff and different goals met, but the voices during this process are not easily available, if

available at all.

Comic from Bryn Mawr College News (November 7, 1918)

Similar to the present, there were a lot of complaints from people. The Bryn

Mawr News reported in October 1918 that the “college has been violently cut off from all

infusions of outside life by the influenza epidemic.”18 Yet throughout the pandemic,
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Bryn Mawr College repeated only 110 cases and 0 deaths. Chances are these “anti-flu”

measures, albeit miserable, saved lives.19

Suggested Resources

News Articles
● October 10, 1918: “Anti-Flu Party” Bryn Mawr News.
● October 10, 1918: “Quarantine Rules Extended.” Bryn Mawr News.
● October 24, 1918: “College Well Isolated.” Bryn Mawr News.
● October 24, 1918: “Manful Measures vs. Flu.” Bryn Mawr News.

Letters
● October 1, 1918: M. Carey Thomas Explains the Flu Epidemic
● October 4, 1918: M. Carey Thomas on Who is to be Vaccinated Against Flu
● October 5, 1918: M. Carey Thomas on Needing More Nursing Aid
● October 8, 1918: M Carey Thomas on Number of Patients in Infirmary
● October 14, 1918: M. Carey Thomas on Hockey Games Spreading Influenza

Books
● The Great Influenza: The Story of the Deadliest Pandemic in History by James M.

Barry
● American Pandemic: The Lost Worlds of the 1918 Influenza Epidemic by Nancy

Bristow
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