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ABSTRACT 
	

In this dissertation I analyze risk communication during the Ebola outbreak of 

2014 through a lens of epidemiology. The epidemiological framework allowed me to 

follow communication events across genres, and over time and circumstance. My 

research represents a novel approach to monitor risk conversations during a global health 

crisis by tracking the viral spread of communication coincident with the actual spread of 

Ebola Virus Disease (EVD). During the 2014 Ebola outbreak, fear, uncertainty and the 

transmission of Ebola on U.S. soil created an unprecedented level of digital interest and 

communication about Ebola. Recognizing that the rampant spread of information was not 

unlike the epidemic spread of EVD, I applied an epidemiological framework to explore a 

specific corpus of EVD communication events, all related by the common use of a single 

microscopic image of Ebola. After demonstrating that the photomicrograph acted as a 

genre, time and culturally independent artifact, I used technical communication research 

tools and methods to conduct a content, textual and visual analysis of the microscopic 

image and its accompanying context as each traversed the digital host.  

My results showed that while the microscopic image of Ebola remained relatively 

stable and fixed in the digital host environments, the communication events and 

corresponding themes were greatly transformed as the communication outbreak spread. 

Risk communication themes evolved along a continuum from fact to fiction dependent on 

the specificity of the genre and author/audience relationship. My results further showed 

that conversations within specific genre groups were unidirectional and that there were 
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missed opportunities for authoritative agencies to directly respond to localized risk 

conversations and possibly contain the spread of misinformation about EVD. 

My research focuses on risk messages as a pathway to specific genre populations 

and presents a new perspective for audience/author duality within genre communities. I 

reveal how distinct newsworthy events resulted in very different message content across 

multiple, digital genre populations. I demonstrate a method that can trace the evolution of 

a specific risk message along a continuum from objectivity through subjectivity and 

ultimately fear-based bias. The results are specific to the Ebola outbreak of 2014, but I 

have presented a methodology and framework that can be applied to other public health 

and risk communication crises. The epidemiological approach that I present in this 

dissertation can be repeated across multiple study designs and represents a new 

perspective for data relationships and data collection within technical communication 

research, practice and pedagogy. 
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CHAPTER I 

THE EBOLA COMMUNICATION EPIDEMIC 
	

Communication During the Ebola Outbreak of 2014 
	

In this dissertation, I introduce and apply a novel method for analyzing the viral 

circulation of information during the Ebola outbreak of 2014. Communication throughout 

the 2014 outbreak has been the object of study for multiple research projects examining 

the digital exchange of information within specific culture-genre relationships like 

government websites (Johnson, 2015); scientific and medical agencies (Bevington, 

2015); international organizations (Farrar, 2014); and social media (Basch, 2015; Seltzer, 

2015; Strekalova, 2016). Absent from the literature thus far, are studies that examine 

digital communication inherently linked across previously disparate cultural or genre 

boundaries to highlight how information flows and transforms over time and 

circumstance. To fully understand the unrestricted re-authorship and re-distribution of 

technical information, new research methods and frameworks must be employed that can 

account for the viral spread of public health and risk communication. 

During the 2014 Ebola outbreak, fear, uncertainty and the transmission of Ebola 

on U.S. soil created an unprecedented level of digital interest and communication about 

Ebola virus disease (EVD). Recognizing that the rampant spread of information was not 

unlike the epidemic spread of EVD, I applied an epidemiological framework to explore a 

specific corpus of EVD communication events, all related by the common use of a single 

microscopic image of Ebola. After demonstrating that the photomicrograph acted as a 
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genre, time and culturally independent artifact, I used technical communication research 

tools and methods to conduct a content, textual and visual analysis of the microscopic 

image and its accompanying context as each traversed the digital host. My research was 

guided by the following research questions: 

1. What genres and cultures can be identified, as author or audience, in the digital 
use of the Ebola virus photomicrograph during the period of peak interest in 
2014?  

2. Was the photomicrograph presented in its original state, or was it edited 
(colored, resized, etc.)? 

3. What other information (textual, visual, auditory, etc.) accompanied the Ebola 
virus photomicrograph throughout these digital presentations? 

4. What mitigating circumstances (current events, pedagogical reasons, advances 
in research, etc.) contributed to the circulation and rate of use of the image? 

 

The viral spread of information has become a prevalent feature of our cultural 

landscape. Circulating viral artifacts can be categorized along a continuum of intended 

and/or accidental reception contexts such as personal, political, entertainment, 

information, or marketing. The Internet serves as a digital host, harboring the information 

until external factors or triggers create an environment that promotes the circulation and  

ultimate spread of the artifact. The infectious communication agent may originate as a 

single word, image, headline or video.  This triangular relationship of host, environment 

and agent must remain intact for the communication epidemic to continue.  

While language, vocabulary, images of people or places, and other sociological 

imprints can present a barrier for the recirculation of specific artifacts, certain scientific 

visualizations, including a microscopic image of a single Ebola virus specimen, have 

experienced widespread digital circulation. Culturally independent circulation of the 

Ebola photomicrograph, coupled with existing digital research methods, situates the 
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image as a valuable intercultural chaperone, which I define as an objective guide or 

escort of inquiry and investigation across multiple communication boundaries and genre 

intersections. Within an epidemiological framework, the image acts as an agent of 

communication infection, but in broader terms the image acts as an independent 

communication partner. Situating viral communication about Ebola within the framework 

of epidemiology presents a new perspective for the technical communicator to elucidate a 

broad and contemporary perspective about public health and risk communication during a 

global health crisis.  

Expanding digital exchange of public health and risk communication has resulted 

in an ever-increasing population of users-as-producers. Risk communication is no longer 

a “highly controlled process of information exchange,” where information is passed from 

experts to the media, which in turn pass it on to the public (Katz, 1996, p. 127). The 

public now has the potential to receive and react to digital information with a variety of 

tools and platforms which can result in a complex communication environment.  

Existing scientific and technical communication research has demonstrated the 

importance of visualizations as indispensable forms of communication (Latour, 1986), 

and in evolving digital spaces, highly technical images may circulate, with or without 

context, in the public sphere. Accepting that 1) contemporary risk communication allows 

for various publics to access and spread textual and visual information nearly unrestricted 

during times of heightened health concerns; and 2) the public will increasingly mediate 

digital communication by creating their own narratives or redistributing existing textual 

and visual discourse, I propose that mapping the circulation of textual and visual 
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messages across cultures and genres during the Ebola outbreak of 2014 can reveal 

important pathways and entry points for technical communication intervention. 

Visualizations are an important part of technical communication research and 

practice. In Layered literacies: A theoretical frame for technical communication 

pedagogy, Kelli Cargile Cook argues that “visual literacy and the images associated with 

it are as fundamental to good technical communication as appropriate use of words in 

writing and reading” (Cargile Cook, 2002, p. 23). Visualizations have extended beyond 

just their use as part of a technical document and visual literacy must now include 

understanding all the ways in which technical communicators can capitalize on 

visualizations already in the public sphere. Evolving digital practices have resulted in 

spaces where previously disparate genres and cultures can now intersect and bring both 

text and visualizations to new audiences. In their discourse community definition of 

genre, Miller and Fahnestock acknowledge that “the Internet has made it easier for 

discourse communities to form” and that “texts can bring audiences into existence who 

might otherwise never interact” (Miller and Fahnestock, 2013, p. 2). The authors also 

raise the question of “whether visual representations or multimodal constructions 

constitute genres or whether they are usually to be considered as components of genre” 

(p. 3). I propose that contemporary visual literacy for the technical communicator 

includes understanding and demonstrating how visualizations can be used both as the 

objects of research as well as an important tool for research. 

In this dissertation, I use existing Internet research tools to retrieve digital 

communication events during the Ebola outbreak of 2014 based on the use of a scientific, 
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microscopic image of a single and complete Ebola virus particle or virion. During the 

summer of 2014, I frequently noticed the image, without context, appearing as an icon of 

EVD in nightly news programs, online discussions, government updates and social media 

posts. As a trained scientist, I recognized that the image was a microscopic 

representation, but I was unfamiliar with the history of the image or its widespread use.  

As I continued to see the image accompany a variety of stories directed at non-

scientists about the Ebola outbreak, I was initially reminded of existing scholarship that 

explored scientific visualizations that enter the public sphere without accompanying 

textual information (Gigante, 2012) or with visual modifications to further engage an 

audience (Greenberg, 2004). But the case of the Ebola photomicrograph was different. 

The image, as I saw it used, was acting more like a visual metaphor of the actual virus 

particle that it represented. Ken Baake refers to this as a literal/figurative distinction of 

the representation (Baake, 2003). Furthermore, with unrestricted Internet access, any 

digital author could use the image. I recognized that I might be able to utilize the widely 

used metaphor aspect of the image to delineate a unique dataset of communication events 

that occurred during the Ebola outbreak of 2014. I could thereafter conduct a qualitative 

content analysis to reveal themes and message transformations that occurred coincident 

with evolving global developments of EVD. 

Gwendolyn Gong and Sam Dragga applied an analogous scheme to analyze 

public health campaigns authored across multiple departments of the Hong Kong 

government during the SARS outbreak of 2003 (Gong and Dragga, 2008). Instead of a 

visual marker, Gong and Dragga retrieved a range of documents across multiple genres 
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based on the common use of the term “atypical pneumonia” (Gong and Dragga, 2008). 

When used in communication about SARS, “atypical pneumonia” served as an identifier 

for documents authored by the Hong Kong government during the first twelve days of the 

SARS outbreak and periodically for weeks after that. This was an important distinction as 

the World Health Organization (WHO) had already adopted the official SARS acronym 

and references to the disease as “atypical pneumonia” likely caused some confusion and 

mishandling of information by the public. Similarly, my aim in this dissertation is to 

identify trends in content, context and visual representations of a distinct subset of Ebola 

communication during the outbreak of 2014.  

An Epidemiological Framework 
	
 Epidemiology is the study of epidemics. In very broad terms, a series of events 

becomes epidemic when there is a rapid spread of those events over a short period of time 

and within a given population. An epidemiological framework includes identifying the 

infectious agent, host organism and environmental conditions that contribute to the rapid 

spread of the agent. The epidemic relationship between agent, host and environment is 

illustrated in the Centers for Disease Control and Prevention (CDC) version of the 

epidemiological triangle1 shown in Figure 1.1. 

																																																								
1	https://www.cdc.gov/bam/teachers/documents/epi_1_triangle.pdf	
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Figure 1.1 – The CDC’s version of ‘The Epidemiologic Triangle’  

According to the CDC’s Principle of Epidemiology, Lesson 1:  

“Agent, host, and environmental factors interrelate in a variety of 
complex ways to produce disease. Different diseases require 
different balances and interactions of these three components. 
Development of appropriate, practical, and effective public health 
measures to control or prevent disease usually requires assessment 
of all three components and their interactions (p. 1).” 

 

Unrestricted digital communication during any public health crisis necessitates a 

thorough understanding of information circulation. Akin to disease surveillance in an 

epidemiological study, this dissertation will present communication surveillance by 

tracking the Ebola virus photomicrograph from its origin, through periods of dormancy 

and ultimately the viral spread of the image during the Ebola outbreak of 2014. 

Outcomes for an epidemiological study include mapping the epidemic over time 

and space to create a visual resource for identifying susceptible populations, the reporting 

of symptoms, and the social and clinical responses that accompany the outbreak. Likewise, 

an epidemiological approach to analyze viral communication can be used to reveal novel 

circulation and recirculation patterns, information transformation by digital authors, and 
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possible pathways for treatment, management or prevention of future communication 

outbreaks.  

Scholars outside of the field of public health have recognized the value of the 

epidemiological triangle to research factors that contribute to the digital phenomena of 

‘going viral’ (Gardner, 2013; Eysenbach, 2009). And even before the advent of the 

Internet, an epidemiological framework was used to study situations that contribute to the 

production and circulation of culturally linked mental representations. In 1985, Dan 

Sperber coined the term “epidemiology of representations” to describe a framework for 

making connections between cognitive structures and representation systems (Sperber, 

1985). The epidemiological approach that I apply in this dissertation can be repeated 

across multiple study designs and represents a new perspective for data relationships and 

data collection within technical communication research.  

Digital communication networks available and utilized by both professionals and 

laypersons can interfere with well-intentioned and well-designed technical 

communication. If we situate crisis communication as its own epidemic and apply a 

hybrid of methodologies from the fields of technical communication and epidemiology, 

the approach accepts that while emotionally charged information may initially spread like 

a viral contagion, our contemporary outcome goals should include treatment and 

management of the communication outbreak. 

Digital Communication and Ebola Virus Disease 
	

Because digital communication can proceed unchecked, emotionally charged 

transmissions can result in a communication environment that has been infected with 
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misleading and/or misinformed bias. Unintended (as well as intended) consequences may 

result from the unrestricted spread of information. In extreme cases, communication can 

contribute to disease spread. Digital communication during the EVD outbreak of 2014 

revealed just how diverse and widespread factual and fictional information could reach 

multiple audiences to affect both rational and irrational responses to news and events 

about the epidemic. In the European Journal of Public Health, one article referred to the 

communication as “Ebola’s media outbreak. Unlike EVD, transmitted by direct contact 

with an infected patient or contaminated material, virus fear can spread in many different 

ways, particularly when, as in this case insufficient, inaccurate or contradictory 

information is disseminated” (Mira, 2015, p. 188). This outbreak metaphor was also 

invoked in a CNN report titled “What’s more contagious than Ebola in the U.S.? Concern 

about its spread” (Yan, 2014). The infectious nature of information was made possible by 

the expanding networks of digital connection between casual, professional and technical 

sources and documents. Genre and culture boundaries became blurred with intermixing 

styles, tone and visual design, presenting a variety of research opportunities for technical 

communication scholars including assessing how information was disseminated, 

received, and redistributed.   

Besides being a novel and unique dataset for technical communication research, I 

will show that the corpus of communication events I present in this dissertation is 

representative of broader digital communication patterns throughout the Ebola outbreak 

of 2014. My analysis can be extrapolated to a more extensive collection of global health 

and risk communication about Ebola. I posit that my content, textual and visual analysis 
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of this subset of digital communication can be used to map broader distribution and 

spread of information throughout the global health crisis.  

Existing analysis of the 2014 scientific, health and risk communication material 

related to Ebola has largely been restricted to a specific region, genre, source or agency. 

For example, researchers retrieved videos available on YouTube and determined that 

based on their selection criteria, the information presented about Ebola was relatively 

useful (Pathak, 2015). In another study, four infographics about Ebola published in The 

New York Times were critically analyzed for rhetorical, intercultural and design strategies 

revealing that at times, conflicting textual and visual content both reinforced and 

interfered with a message of virus containment (Welhausen, 2015). While this existing 

research has been beneficial in identifying patterns of communication in relation to 

specific genres or events, my approach advances the viral metaphor by conducting a 

more inclusive epidemiology of communication that can identify the frequency, mode of 

transmission and evolution of communication across multiple digital populations during 

the Ebola outbreak of 2014. Mapping the communication events using this 

epidemiological approach is intended to reveal possible entry points for interventions that 

can prevent and/or contain future digital communication outbreaks. Communication 

events related to Ebola in 2014 spiked once news broke that the virus had been detected 

on U.S. soil. 

Ebola in the U.S. 
	

In October 2014, two nurses in Dallas, Texas contracted the Ebola virus after 

caring for a patient who had been exposed to the disease while in Liberia. Within weeks, 



Texas Tech University, Patricia R. Fausset, December 2018 
	

	

11	

a Gallup Poll revealed that Americans ranked Ebola as one of the nation’s top health 

concerns2. While the transmission of the virus to health care workers on U.S. soil was 

alarming, the poll revealed that Americans now feared Ebola more than Heart Disease 

and Cancer, two of the leading causes of death in the U.S. for more than fifty years3. This 

heightened concern was a measurable symptom of a communication epidemic that some 

news organizations and network stations were calling Fearbola which was described as a 

sudden fear of catching Ebola, even without physical contact or location proximity to a 

patient or any of their bodily fluids (O’Connell, 2014). Fearbola was further described as 

being airborne and spreading through conversation, “so contagious that some victims 

have contracted it by simply seeing images and videos…..It starts with a low-grade 

concern about the two health care workers diagnosed with Ebola in Dallas and slowly 

builds into fear of a widespread epidemic in the United States” (Robbins, 2014).  

The transmission of the Ebola virus to healthcare workers on U.S. soil was 

particularly concerning since protocols for donning (putting on) and doffing (taking off) 

personal protective equipment (PPE) were available and required for all healthcare 

personnel who directly treated Ebola patients. Initially, exposure to the virus was blamed 

on a protocol breach, but the PPE instructions, readily available on the CDC’s website, 

were reviewed and heavily criticized.   For example, in an article on the general interest 

news site, Vox (vox.com), Sarah Kliff, titled her piece with a question and answer: “How 

does an American nurse contract Ebola? With directions like these” (Kliff, 2014). The 

																																																								
2 http://www.gallup.com/poll/179429/ebola-ranks-among-americans-top-three-healthcare-concerns.aspx 
3 http://www.cdc.gov/nchs/fastats/leading-causes-of-death.htm	
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instructions were deemed long, complicated, ambiguous and text-heavy. The CDC tried 

to allay the public’s growing fears by publishing frequent updates and disease statistics 

and clarifications on their website. However, Ratzan (2014) explains that many 

Americans do not obtain information about an ongoing outbreak directly from the CDC 

or its website. Regardless of how well the CDC may design and deliver risk 

communication, the public may remain unaware of specifics related to the spread and risk 

of the disease. 

During a global health crisis, fear can lead to confusion, uninformed and/or 

delayed decision-making as well as discrimination.  For example, the mode of 

transmission of Ebola was brought into question when one of the nurses from Dallas was 

allowed to fly on a commercial airline before she became symptomatic. Everyone on the 

flight was notified and asked to self-impose a voluntary quarantine even though Ebola is 

not an airborne virus. In another hasty and discriminatory decision, a community college 

just outside of Dallas made the bold decision to stop accepting international students 

from countries with confirmed Ebola cases (Haglage, 2014) regardless of their proximity 

to any victim or outbreak.  

It’s worth noting that by the time the Ebola virus had reached the U.S., the 2014 

epidemic had already affected more than 8,000 people in West Africa and claimed the 

lives of nearly half of them.4 No additional cases, beyond the nurses in Dallas, were ever 

transmitted on U.S. soil. While Fearbola was surely meant to be a somewhat satirical 

account of Americans gratuitous reaction to Ebola, that reaction was fueled by an 

																																																								
4 http://apps.who.int/iris/bitstream/10665/136020/1/roadmapsitrep_8Oct2014_eng.pdf?ua=1 
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unprecedented and expanding collection of digital communication about the virus, 

disease, transmission and treatment.  

The Internet and Risk Communication 
	

The Internet, social media and other evolving digital spaces have helped to 

transform the health and risk communication landscape. No longer is knowledge and 

information transferred linearly from specialists to publics. Rather, a growing community 

of digital authors and audiences can initiate, mediate and propagate both fact and fiction 

about virtually any topic. Motivations for this participatory communication may be fueled 

by national or global events such as reports about the detection, spread, causes, treatment 

or prevention of human disease like Ebola. The immediacy with which scientific and 

health information is now reported and repeated has resulted in a growing collection of 

documents that may be too complex, overly simplistic, emotionally or politically charged, 

or simply too off topic to be useful for disseminating knowledge.  

In her 2014 book Rhetoric of a Global Epidemic: Transcultural Communication 

About SARS, Huiling Ding discusses at length the multi-faceted communication channels 

that evolved during the 2002 SARS outbreak in China (Ding, 2014). Focusing on what 

she called “alternative media”. Ding was able to show that both official and unofficial 

risk communication and uncertainty can freely circulate during dynamic, continuously 

evolving health risk situations. Ding’s study positioned the public’s use of ‘alternative 

media’ as a tactical (Kimball, 2006) communication response that was also representative 

of what Johnson (1998) referred to as the user-as-producer or an extra-institutional event 

where users of technical communication become producers of technical communication.  
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Throughout the Ebola health crisis of 2014, massive amounts of information 

became available online including official and unofficial documents published by a 

diverse range of individuals and organizations such as the CDC, the WHO, private 

laboratories and hospitals, national and local news outlets, entertainment groups, informal 

bloggers and many others. A Google keyword search for the term ‘Ebola’ for the period 

of January 1 to December 31, 2014, returns nearly seven million Web sources worldwide 

compared to just four thousand results for the same keyword search in 2013. This 

precipitous rise in unrestricted digital communication about Ebola demonstrates the 

epidemic increase in the amount of information that circulated online throughout the 

global outbreak of 2014, likely contributing to Fearbola and ultimately affecting the 

public’s view and response to the outbreak.  

Problem Statement 
	

Communication events about a global epidemic can result in specific actions 

against an individual or group. How a community or network of communities responds to 

an event is critical in not only controlling the possible spread of disease, but also the 

possible spread of prejudicial and panic-driven actions. The prevention, treatment and 

maintenance of global communication outbreaks require a broad perspective and 

understanding of communication circulation. Focusing on communication published by 

individual genres or agencies such as newspaper articles or government institutions does 

not provide an opportunity to analyze less formal communication channels or social 

media responses. Furthermore, restricting the dataset to informal social media tools and 
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Web 2.0 technologies may not capture the order, volume, or response to formally 

sponsored digital communication. 

The large number of individual communication events about Ebola throughout the 

outbreak makes it difficult, if not impossible, to uncover information entry points that 

may have contributed to a breakdown in public acceptance of both fact and uncertainty 

about the disease. Scholars have tried to circumvent this problem by restricting their 

analysis of communication about Ebola to a specific genre, source or agency. Yet, 

singular communication events online do not exist in isolation. They are complicated by 

their relationship to other events, genres, cultures, people, perceptions and actions and 

must be understood in relation to a continuing process of meaning, reproduction, 

exchange and usage. In addition, explicit and implicit messages are contained within the 

text, images and sound that are used to construct and disseminate information online.  

Retrieving globally representative, yet manageable volumes of digital 

communication for analysis continues to pose unique challenges. As previously 

described, multiple studies exist that have explored the rhetoric surrounding global 

epidemics or the ways in which government agencies use social media tools and Web 2.0 

technologies to get their message across. This scholarship has provided valuable insight 

into local and global modes of communication from an intracultural and intercultural 

perspective, yet these studies have focused on a specific mode of communication and 

therefore they lack a way to trace the broad, viral spread of information. 

Tracing communication events in the 21st century can be problematic as digital 

tools have created a way for information to be received, repurposed and repeated 
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essentially without restriction. No studies have evaluated the viral spread of information 

across multiple genres and modes of delivery, in part because of the sheer volume and 

rate with which information can be disseminated, but also because this type of 

communication research has lacked a methodology that can capture a representative 

collection of communication events. To understand how communication spreads and 

evolves over time and across genres requires the identification of a shared common 

feature such as a keyword or visualization that is genre-, culture-, and time-independent. 

Once retrieved, the communication events, linked by a common marker, can be analyzed 

using technical communication research tools to reveal patterns from previously 

unassociated communication events. 

The Ebola photomicrograph that I use as my communication marker in this study 

has been in circulation for over four decades. I will demonstrate that its noteworthy and 

remarkable history is coupled with its value as a salient representation of communication 

events about Ebola. As a data collection tool, the photomicrograph will allow for a 

justifiable restriction on the number and relevancy of the retrieved records. The image 

itself is also an important object of study. Originally intended for a scientific audience, as 

an artifact for general communication about Ebola, the image is uniquely situated at the 

intersection of visual studies, rhetoric of science, public health and risk communication, 

intercultural communication, ethics, and technical communication.  

Chapter Outline 
	

In the next chapter, I will describe the history and significance of the Ebola virus 

photomicrograph and justify the artifact as a research tool for my study. In Chapter III, I 
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will provide a review of the literature relating to public health and risk communication as 

it pertains to rhetorical studies, visual studies, intercultural communication, new media 

and circulation studies. I will demonstrate how my dissertation addresses an existing gap 

while also advancing the importance of a technical communication perspective as applied 

to public health and risk communication. In Chapter IV, I will present my specific 

research questions along with the frameworks and methodologies that I employed to 

address those questions. In Chapter V, I will provide the results and analysis of the data I 

collected. Chapter VI will conclude the dissertation with a discussion of my findings, a 

final summary, and recommendations for further studies.  
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CHAPTER II 

HISTORY AND SIGNIFICANCE OF THE EBOLA VIRUS 
PHOTOMICROGRAPH 

	
Scientific Background of the Image 

	
Images of outbreaks often include photographs of people such as victims or health 

care personnel, geographic locations, infographics, or scientific visualizations of the 

infectious agent. It is not always clear what motivates an author to include one image or 

another in any kind of health communication, but in the case of Ebola, a microscopic 

photograph of a single virus particle or virion, dating back to 1976, is one of the most 

common images to accompany communication. Initially produced as a visualization tool 

for scientific communication between research and health professionals, it has now 

become recognizable by various publics to symbolize Ebola specifically and a contagion 

in general. 

As new diseases emerge across the globe, researchers go to work to identify the 

causal agents. In 1976, a technique called electron microscopy was instrumental in 

identifying the then novel Ebola virus. The technique produces a black and white image 

of a sample magnified on the order of 100,000 to 1,000,000 times the original specimen 

size. Images produced with the electron microscope (EM) provide detailed morphology 

and structural data that is useful for virus classification and diagnoses. One of the most 

popular EM images (also called photomicrograph) of Ebola was produced by Dr. 

Frederick Murphy at the CDC and was prepared from a blood sample obtained from a 
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Belgian nun working as a volunteer in an Ebola outbreak region in Africa. The image that 

Dr. Murphy saw in 1976 is shown in Figure 2.1 and represents a single Ebola virus  

    
Figure 2.1 - An electron microscopic image of a single Ebola virion magnified 160,000 times, 
prepared by Dr. Frederick Murphy (1976) 
 

specimen magnified 160,000 times its actual size. The specimen took more than a week 

to prepare. Generating an EM image requires a high level of training and skill for sample 

preparation and processing, microscopic techniques, image resolution and visual 

interpretation. The resulting magnified images can be instrumental for scientific and 

medical researchers to characterize and catalog structural features of various biological 

samples including infectious agents like Ebola.  

The 1976 EM image has been in circulation across cultures and genres, largely 

unaltered except for re-colorization, for over forty years. It is imprinted with an implicit 

code of ‘science’, but not with other cultural distinctions of time or location. I 

hypothesize that this lack of geographic distinction coupled with the authority of science 

makes the EM image function as a culturally impartial, yet credible, representation of 

Ebola. Furthermore, unlike photographs of people or places which can be explicitly or 

implicitly imprinted with date codes (clothing or style, furnishings or automobiles, 

resolution or quality), an EM image does not contain this ‘datestamp’ and therefore can 
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circulate, modified or unmodified, over long periods of time. Dr. Murphy’s EM image 

has been in circulation since its production, experiencing cycles of popular use as well as 

dormancy that coincides with outbreaks of EVD and heightened global interest.  

Since its initial production, Dr. Murphy’s EM image of Ebola has appeared, in 

various edited or colorized states, in print, digital and other media across genres as 

diverse as scientific research publications, public health documents, a Hollywood movie, 

textbooks, nightly news programs, political and other cartoons, wallpaper, music, tattoos, 

and other non-scientific genres.  This EM image has become an important artifact of 

scientific, health and general communication. 

Colorizing and Accessing the Image 
	

The CDC has made EM images of various contagions, including Ebola, publicly 

available and largely free of copyright restrictions through their Public Health Image 

Library (PHIL). The images are accessible to virtually anyone with Internet access. The 

CDC encourages the public, health professionals, scientists, educators, mass media, and 

essentially anyone to use the images on PHIL for presentation, teaching, reference, and 

public health and risk communication. The CDC further collates EM images of common 

and recent organisms from PHIL as high-resolution downloadable files as part of their 

Newsroom Image Library (NIL). The images on NIL are also easily accessed. The EM 

images of Ebola available on NIL include a colorized version of the 1976 

photomicrograph shown in Figure 2.2. While the high visibility and unrestricted 

availability of the EM image of Ebola as well as other contagions on the CDC website 
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Figure 2.2 - CDC Colorized EM Image by Dr. Frederick Murphy, 1976 

 

probably plays a role in their initial use and online distribution, tracking not only how 

these images circulate, but also the information and circumstances that accompany their 

circulation can reveal important communication patterns during global health events. 

Before elaborating on the value of the EM image as an artifact for collecting a 

representative subset of communication about Ebola, I will situate the photomicrograph 

within an intended genre. Black and white EM images of the Ebola specimen in 1976 

were first published in The Lancet in 1977 along with a figure legend that described the 

viral specimen’s specific size and shape, in nanometers, along with other distinctive 

features (Johnson, 1977). In their article “Modern Uses of Electron Microscopy for 

Detection of Viruses”, Cynthia Goldsmith and Sara Miller describe the importance of EM 

image production and analysis for virus detection, pathology, and ultrastructural studies 

of an infectious agent interacting with a host cell. They stress the ongoing value of EM as 

a tool for identifying both unknown and known agents of infection. EM is also one of a 

handful of structural analysis tools that is being used to develop treatments and vaccines 

for viral diseases. (Goldsmith and Miller, 2009). The article includes several EM images 
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with labels and corresponding figure legends to describe physical attributes of each 

specimen, demonstrating the highly contextualized intended scientific audience. The EM 

images were created and distributed within a very specific genre. The subsequent 

circulation of the photomicrographs among various publics does not match the original 

intent of EM image production. 

Representation Throughout Non-Scientific Genres 
	

While not contextualized for a non-scientific audience, the EM image of Ebola 

routinely accompanies information and resources aimed at the public. In fact, an Internet 

search for Dr. Murphy’s original black and white photomicrograph along with various 

colorized versions reveals the image has appeared on more than 4,500 webpages 

worldwide covering genres ranging from official government documents to informal 

discussion forums.5 The journey from unknown pathogen in Africa to a popular online 

image across genres and cultures can be attributed to a number of factors. 

The Ebola outbreak in 1976 received widespread attention by the scientific and 

medical communities, but mainstream media displayed only marginal interest. For 

example, research has shown that popular newspapers in Britain during 1976 and 1977 

included only 10 articles that even referenced Ebola (Joffe, 2002). Without the impetus 

from mass media coverage, as far as Europe and North America were concerned, Ebola 

remained a problem in a distant land that had eventually been contained. At the time, 

Ebola coverage was also overshadowed by a swine flu outbreak in the U.S. and 

																																																								
5	Tricia	Fausset,	unpublished	data;	Internet	search	conducted	2/1/16	utilizing	Google	Image	Search	
and	TinEye	reverse	image	search	tool.	
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corresponding complications from the recommended vaccination, all of which also 

occurred in 1976. From a communication standpoint, the viral nature of news stories just 

did not exist in the 1970’s, particularly when those stories did not seem relevant due to 

geography or longevity. 

The following two decades were marked by additional outbreaks of other 

contagions that increasingly preoccupied national news and ultimately the public. The 

emergence of new diseases like Acquired Immune Deficiency Syndrome (AIDS) and 

Bovine Spongiform Encephalopathy (BSE or ‘mad-cow disease’) as well as the re-

occurrence of existing diseases like tuberculosis reminded a global audience that 

medicine had not evolved to prevent and immediately contain these emergent outbreaks. 

By 1995, the term ‘emerging infectious diseases’ was widely recognized and an 

important field in biomedicine. The research journal Emerging Infectious Diseases 

defined the term to mean “infections that have newly appeared in a population or have 

existed but are rapidly increasing in incidence or geographic range” (Morse, 1995, p. 7). 

Expanding global communication undoubtedly contributed to a growing interest in 

emerging infectious diseases beyond scientific and medical fields. Mass media and the 

entertainment industry were quick to capitalize on the unknown and novel aspect of 

emerging infectious diseases in general and with regards to Ebola specifically. 

Ebola’s global recognizability was due in part to the detection of a similar virus in 

animals on U.S. soil in 1989. An Ebola-like virus was detected in monkeys imported to a 

quarantine facility in Reston, Virginia. While not pathogenic to humans, the virus was 

airborne and journalists were quick to jump on this terrifying aspect of disease 
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transmission. By 1994, Richard Preston had chronicled the Reston events in his 

bestselling book The Hot Zone and in April of 1995, Warner Brothers released the film 

Outbreak, a fictional adaptation of the Reston incident but with a dramatic addition that 

included human pathogenesis of the disease. In the film Outbreak, scientists were able to 

identify the fictional virus responsible for widespread death in Africa and the U.S. The 

visual that marked the virus identification was the black and white EM image of Ebola 

produced by Dr. Murphy in 1976. In a truly dramatic and ironic twist, within two weeks  

of the release of the film, a new outbreak of human Ebola was reported in Africa. These 

events, along with a heightened interest in emerging infectious diseases in general, 

catapulted Ebola from unknown distant places to headline news. 

In a comparative study of British newspaper coverage of the 1976 and 1995 Ebola 

outbreaks in Africa, researchers revealed a six-fold increase in the number of articles 

appearing in 1995 press references to the disease (Joffe, 2002). Additional analysis about 

the way that Ebola was presented in both print and television coverage during the 1995 

outbreak revealed a specific pattern of ‘mutation-contagion’ (Ungar, 1998). For example, 

initial reports about Ebola focused on microbes running rampant, yet still somehow 

hypothetical and distant. Shortly after this initial reporting period however, the coverage 

focused on medical progress and a decreasing threat. This hierarchy of coverage was 

referred to as an ‘othering’ (Ungar, 1998). In other words, the disease is devastating, but 

distant, and if it gets close, we can contain it. This ‘othering’ was evident in text and 

images that depicted far-away places and unfamiliar responses to infection control. These 
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include, for example, references to distant countries; reprinted material in unrecognizable 

languages; and photographs of undeveloped landscapes and geographies. 

The public’s overall interest in Ebola eventually waned and went dormant, just as 

it had after the 1976 outbreak. The entertainment industry, however, continued to utilize 

Ebola as script material. In the popular American television comedy Friends, for 

example, Ebola is casually mentioned by one of the main characters in an attempt to 

redirect an awkward conversation (1995, Season 2, Episode 5). In 1997, the American 

animated sitcom, The Simpsons, introduced a fictional book called Curious George and 

the Ebola Virus as reading material for one of the main characters, Bart Simpson (Season 

9, Episode 181). These types of humorous references to the disease facilitated the ‘distant 

yet present’ aspect of Ebola and may have helped perpetuate the ongoing recognition of 

the disease and perceived risk by various individuals and cultures. The mention of Ebola 

in fiction and nonfiction undoubtedly complicated the public’s ability to discern real and 

perceived threats of infection and global disease spread. In addition, the twenty-first 

century brought with it new and expanding digital spaces for risk communication 

‘stakeholders’ to publish and re-publish a plethora of facts and opinions. 

During 2001 EVD continued to gain notoriety as a doomsday virus. In Biology of 

Plagues: Evidence from Historical Populations, authors Susan Scott and Christopher J. 

Duncan combine microbiology, computer modeling and social science research to 

suggest that some of the great plagues of Europe, including the Black Death pandemic of 

the 1300’s, the Great Plague of London in 1665, and even the Plague of Athens in 430 

B.C. were “remarkably similar” to Ebola (Scott, 2001). The New York Times picked up 
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on the theory and ran a story titled New Theories Link Black Death to Ebola-Like Virus 

(New York Times, 2001). By the beginning of 2002, ABC news was reporting headlines 

that claimed that an Ebola outbreak in North America might be as close as the next plane 

ride. While the ABC news story went on to clarify that the virus was difficult to transmit, 

the headline was enough to catapult the topic back into mainstream and entertainment 

media. In the 2004 movie “Along Came Polly”, one of the main characters references 

Ebola as a potential pathogen in a bowl of shared restaurant snacks.  

Over the next few years, the World Health Organization (WHO) published annual 

reports detailing the number of Ebola virus exposed humans and animals throughout 

Africa. There may still have been a sense of ‘othering,’ however, as the stories mostly 

related to outbreaks in Africa and/or virus detection in primates and bats. By 2009, 

however, the esteemed journal Nature reported that an Ebola-like virus had been detected 

in pigs in the Philippines. As far as the public was concerned, the virus had leapt across 

species and continents and perhaps appeared to be moving closer to humans in North 

America. 

With both fictional and factual accounts of the Ebola virus firmly rooted in 

popular culture, the image and likeness of the Ebola virus photomicrograph began to 

show up in a variety of unexpected novelty items. In 2009, the Connecticut-based 

‘Giantmicrobes, Inc.’ began marketing and selling a series of Ebola related products 

whose design closely mirrored the EM image of Ebola. Figure 2.3 shows some of these 

novelty items which include an Ebola shaped stuffed toy as well as a toy petri dish that 

actually contained a picture of the virus photomicrograph, and a neck tie. 
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Figure 2.3 - Novelty items on Giantmicrobes, Inc. 

 

On the popular e-commerce marketplace sites, Amazon.com and Zazzle.com, 

consumers could buy increasing numbers of ‘gift’ items that bore the Ebola virus 

photomicrograph. Products ranging from t-shirts to coffee mugs were all adorned with 

the image. Figure 2.4 shows a baby’s bodysuit decorated with the Ebola 

photomicrograph, that was available on Zazzle.com. These increasing references and pop 

culture incorporation of the photomicrograph undoubtedly contributed to the public’s 

recognition of the image as representative of EVD. 

 
Figure 2.4 – Baby’s bodysuit; image from Zazzle.com 
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In 2012, CNN ran a story that posed the question again as to whether the Ebola 

outbreak could spread to the U.S.6  One of the accompanying visuals with the CNN story 

was the EM image of the Ebola virus. By the time the Ebola outbreak of 2014 was being 

reported, Dr. Murphy’s EM image had become a popular visualization across a multitude 

of genres. 

Summary 
	

The EM image of Ebola has a long and diverse history as an icon of disease 

across multiple print and digital platforms. Its popularity and transformation from an 

adjunct of scientific and health discovery to an object for mass media and entertainment 

situates the image as a valuable tool for tracking communication movement across 

cultural boundaries. Capitalizing on the unique circulation of the EM image of Ebola, my 

dissertation presents a novel approach for examining risk communication pathways that 

traversed genres, cultures, and time. An analysis of the digital representations and usage 

of the Ebola photomicrograph throughout the outbreak of 2014 and through a lens of 

technical communication, extends existing scholarship in health and risk communication, 

visual studies, rhetoric of science, intercultural communication, new media, and 

circulation studies. In the next chapter, I present a literature review that highlights 

historical and contemporary scholarship within these disciplines of technical 

communication and identifies unexamined issues in existing research.  

  

																																																								
6	https://www.cnn.com/2012/07/31/health/the-ebola-outbreak/index.html	
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CHAPTER III 

LITERATURE REVIEW 
	

Introduction 
	

While much of the scholarship I present can be situated within multiple, and often 

overlapping, sub-disciplines of technical communication, in order to organize my 

literature review, I have grouped each study within a specific field of research. 

My dissertation spans a wide range of disciplines within the field of technical 

communication and rhetoric and I have selected representative studies from the literature 

that have relevance to my study. While much of the current research that I present could 

easily be classified within multiple disciplines of technical communication, I have 

organized the scholarship according to a hierarchy that includes 1) intercultural public 

health and risk communication; 2) new media and popular culture; 3) visual studies; 4) 

rhetorical and circulation studies; and 5) rhetoric of science.  

Intercultural Public Health and Risk Communication 
	

Multiple scholars have made contributions to our understanding of technical 

communication practices as they relate to intercultural public health and risk 

communication (Boiarsky, 1995; Ulijn, 2000). Distinct areas of risk communication 

research include studies related to disaster emergencies (Varvas, 2013) and those related 

to public health emergencies (Ding, 2009, 2013, & 2014) like Ebola (Mackey, 2015). A 

central theme for contemporary studies includes making distinctions and connections 

between localized and globalized communication. Boundaries of communication have 

been constructed across geographic cultures, educational cultures, agency cultures, and 
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digital cultures which may include government agency websites versus informal 

webpages and social media. 

An increase in interest and participation in risk communication during a global 

epidemic may be artificially elevated as described by the social amplification of risk 

framework (Kasperson, 1988). Signals about risk are received, processed, and amplified 

along a continuum of various risk message stakeholders including the scientist who 

communicates the risk assessment, the media, cultural groups, interpersonal networks, 

and others. In some cases, amplification stages can be identified along this continuum. In 

today’s digital environment, individual consumers of information can also become the 

‘amplification stations’. As Strekalova (2016) notes, “Active participation of audiences in 

communication and information exchange provides an opportunity to monitor for 

misconceptions, unanswered questions, and information needs among the public (p. 364).  

In Rhetoric and Risk, Schwartzman, Ross and Berube posit the importance of 

analyzing not only how risk is presented to various publics, but also how those messages 

are further constructed and circulated within and between those publics. (2007). The 

authors argue that rhetorical analysis can be used to examine how various audiences 

recognize and react to risk messages as opposed to analyzing distinct and singular 

‘publics’ and ‘experts’. When risk messages relate to public health, experts include 

scientific and medical professionals that may be charged with relaying complex 

information.  

In 2006, Leiss and Nicol presented an analysis of communication practices 

between experts and the public during an outbreak of BSE that struck North America 
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from May 2003 through August 2006. The study primarily focused on mass media 

distribution of findings from government reports and technical documents that appeared 

in national newspapers. The analysis found that communication failures existed between 

federal authorities and key stakeholders – namely, small independent beef producers. The 

authors, however, also acknowledged that “for the large segment of the public which has 

access to high-speed Internet connections, some initial acquaintance with a risk issue can 

easily open a whole world of information, expert and non-expert opinion, and, arguably, 

misinformation” (Leiss, 2006, p. 892). 

Huiling Ding introduced an important perspective and analysis of distinct cultural 

populations separated by specific communication boundaries yet connected via a central 

digital culture. Ding used the SARS outbreak of 2002 as a case study for analyzing the 

“rhetorics of alternative media” (Ding, 2009). As part of the data collection, Ding 

collected news reports from mainstream and regional media in America and China using 

major research databases and general Internet keyword searches, restricting the results to 

the heightened timeframe of the outbreak. Alternative media sources included 

independent websites and word-of-mouth communication. Ding’s overall conclusion was 

“As a rhetorical space less regulated by the dominant power, alternative media function 

as a physical and rhetorical space for the production and circulation of unauthorized, 

extra-institutional risk messages first by professionals with access to inside information 

and then by the larger public” (Ding, 2009, p. 327). Ding subsequently elaborated on 

these findings through an analysis of digital communication circulation and message 

transformation during the H1N1 flu outbreak of 2009 (Ding, 2013).  Ding’s overall 
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conclusion was that while conversations on social media generally originate via 

government or health agencies, public health and risk communication discourses may 

evolve in unpredictable ways as messages begin to interact with local and global digital 

communities.  

New Media and Popular Culture 
	

Evolving communication on social media platforms along with emerging digital 

research tools has resulted in an increasing amount of scholarship about the role of 

alternative media throughout selected global health crises including the Ebola outbreak of 

2014. Some of these studies focused specifically on how users utilize social media to 

relay information. In one study, the timeframe of overall Twitter conversations with the 

trending topic #Ebola was restricted to a 24-hour period between December 2 and 

December 3, 2014 (Pritchard, 2015). While the research did reveal some thematic 

changes on the subject, the restrictive time frame created limitations in overall 

conclusions about the role of Twitter as an alternative media source throughout the health 

crisis. In another study, a broader timeframe of analysis evaluating Twitter conversations 

related to Ebola revealed that Twitter conversations amongst the public indeed increased 

proportionately as news spread about the U.S. cases (Fung, 2014). In a subsequent study, 

researchers focused on content analysis of other, trending topics that may have been 

associated with Ebola on Twitter throughout the outbreak period. (Rodriguez-Morales, 

2015). The CDC embarked on their own Twitter campaign, initiating a live Twitter feed 

during the outbreak and researchers tried to identify major themes presented from the 

CDC (Lazard, 2015). While these studies provided great insight into the role that 
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alternative media played during a specific time period of the Ebola outbreak, there was 

no way to connect the conversation themes between the public and the experts at the 

CDC. The Twitter conversations were analyzed on opposite sides of a digital boundary.  

The boundaries between experts and layperson become increasingly blurred as 

information circulates within a digital environment. Trench (2008) examined this 

phenomenon and concluded that risk communication online becomes complicated, in 

part, because risk messages can be re-circulated and transformed without restriction. 

Miller and Fahnestock conducted an analysis of the ways in which scientific communities 

interact with various publics via online media and also concluded that complications arise 

due to increasing public access to genre and audience specific information (Miller and 

Fahnestock, 2013). In summary, public health and risk messages are a unique 

amalgamation of intersections between and amongst various publics and experts, text and 

visual messages, and formal and informal communication events.  

During the Ebola outbreak of 2014, evolving digital spaces made online access 

and distribution of scientific and health data, visualizations, information and 

conversations readily available so that communication could be initiated and mediated by 

essentially anyone with an Internet connection. In the article “What will it take to move 

risk communication into the twenty-first century?”, Asiya Odugleh-Kolev, Technical 

Officer for Global Capacities Alert and Response for WHO, argued that “communication 

is the bedrock of outbreak response” (Odugleh-Kolev, 2014). Odugleh-Kolev goes on to 

advocate for researchers to examine communication from a user-centered approach 

recognizing that “humans have been biologically, cognitively, genetically and 
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emotionally built and wired to communicate with themselves and to others” (Odugleh-

Kolev, 2014).  

As digital consumers, our perception of risk is shaped and impacted by the 

familiarity or novelty of the representations we encounter online. These digital 

representations of risk are constructed by the production and reproduction of narratives, 

images and signs that may already be a part of our cultural repertoire (Hall, 1984). Our 

interpretation of these digital representations is then affected by our past encounter with 

those narratives, images and signs. Further complicating our interpretation is the author 

and authority ambiguity that can accompany both online communication and scientific 

messages. The digital public must negotiate and reconcile not only the information, but 

also the credibility of the messages they encounter. This message negotiation is 

inherently linked to an individual’s social and cultural experiences (Lupton, 1999). 

In the article, The Rhetorical Construction of the Predatorial Virus: A Burkian 

Analysis of Nonfiction Accounts of the Ebola Virus, Rebecca Weldon explores how Ebola 

became what she describes as an “urban legend” (Weldon, 2001).  Weldon explains that 

when nonfiction, scientific or medical information becomes relayed and transformed into 

a popular culture image or icon, public audiences may lose their ability to distinguish 

between fiction and nonfiction. Weldon goes on to demonstrate that blurred boundaries 

of real and imagined public health and risk can be attributed to changing cultural 

conditions such as increased access to the Internet and historical epidemiological events. 

For example, new epidemics emerge or re-emerge such as Ebola in 2014, Weldon posits 
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that knowledge of previous, albeit unrelated epidemics, like AIDS, contributes to public 

fear and panic.  

Historically speaking, Ebola-like viruses in popular fictional accounts such as the 

movie Outbreak were subsequently transferred to nonfiction and factual accounts of the 

actual Ebola virus. This intermixing of fact and fiction led to greatly sensationalized 

doomsday scenarios in the mass media. And as new digital and social media tools 

evolved, both factual and fictional textual and visual messages about the Ebola virus went 

digitally viral.  

The viral spread of information is largely possible because of advances in the 

Internet and Web 2.0 technologies such as personal websites, social media platforms and 

other digital tools that create a communication atmosphere where nearly instantaneous 

message origination and response can occur. The public now uses new media to extract 

and transmit messages during global health epidemics (Roundtree, 2011). Scholarship 

from the fields of communication and rhetoric have shed light on the ways that new 

media can be used to mediate both knowledge participation and transfer by 1) affording 

more interactivity, whereby users can contribute comments, ratings and “write back” into 

texts (Aarseth, 2002); 2) delocalizing sites of production and consumption across a digital 

landscape of experts and publics (Castells, 1995); 3) expediting the transfer and 

duplication of information through digital exchange (Levy, 1997).  

Visual Studies 
	

Visual studies have a long and rich history within the field of technical 

communication. W. J. T. Mitchell approached the visual from the aesthetic positions of 
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art history and interpreting the social content of images. Mitchell’s ‘pictorial turn’ 

promotes the notion of an image’s materiality by emphasizing the importance of the 

production, circulation and reception of images as well as the relationship between visual 

and verbal discourses (Mitchell, 1986). The Ebola virus photomicrograph, through an 

understanding of its circulation and an appreciation of it as an icon, is a unique material 

object for study.  

Decades ago, noted visual theorist Rudolf Arnheim described three functions of 

visualizations or images as picture, symbol and sign. As a picture, the image portrays 

something concrete; as a symbol, the image portrays something abstract; and as a sign, 

the image represents something specific irrespective of its visual characteristics. On the 

specifics of the photograph, Arnheim postulates that there are unique properties of the 

image that fulfill a human need (Arnheim, 1969). Historically speaking, Arnheim’s 

philosophy was linked to photographs with circulation largely limited to printed 

distribution. From a contemporary standpoint, the approach is further enhanced because 

distinct and widespread digital audiences and cultures can use a single image or 

photograph to fulfill a range of human needs. 

Evolving social media tools have allowed for message construction and 

transformation to include both textual and visual messages. Beyond analysis of the 

growing modes of textual communication during a global health crisis, recent scholarship 

has also included an examination of how images have been used on social media to 

communicate scientific and health information. In the introduction of the 2015 article, 

“The Content of Social Media’s Shared Images About Ebola: A Retrospective Study,” 
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researchers describe the importance of images as a growing means of communication 

with and by the public and advocate for additional image research as a way to gain 

important insights into present day communication about public health and risk 

surveillance. Seltzer, Jean, Kramer-Golinkoff, Asch, & Merchant evaluated shared public 

images on the photo and video sharing social media platforms Instagram and Flickr as 

well as identified several distinct images and developed themes based on the type of 

image or the way it was used in the communication over a specified time period during 

the Ebola outbreak of 2014 (Seltzer et al., 2015). 

In the summer of 2015, the rhetoric surrounding the Ebola outbreak of 2014 was a 

focal point for discussion at the Rhetoric Society of America’s summer institute. At the 

close of the session, several participants decided to continue the conversation and 

published a special interest piece in Poroi (Scott, 2015). In the article, Candice 

Welhausen argues that verbal messages often competed with visual messages throughout 

the Ebola outbreak. 

While these studies make excellent use of emerging digital tools and potential 

cross-cultural communication, they have a distinct focus on a specific mode of delivery, 

timeframe, or disparate textual and visual artifact. And, in fact, as popular as certain 

social media sites may seem, any study focused exclusively on social media as a delivery 

mode has limited applicability to the public because studies have also shown that social 

media platforms continue to reach a limited population. For example, during the 

timeframe for my study, the Pew Research Institute found that in 2014, only 23% of all 

American adult Internet users also used Twitter, with 24% of the same population using 
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Instagram. A 2018 survey revealed Twitter users increased to 25% and Instagram use 

across all American adult Internet users was 35%.  

Existing studies of online discourse focus on specific types of sites and genres. 

These analyses are valuable for laying the groundwork for how information spreads 

during a global health crisis. But given the complex dimensions of online discourse, and 

the speed with which public health and risk communication can be disseminated digitally, 

additional studies linking previously distinct cultural boundaries are needed to elucidate 

the complex interactions among these cultures.  

Rhetorical and Circulation Studies 
	

Unrestricted digital circulation and evolving digital tools allow for visualizations 

to become more than a material object of study. Visualizations can now become the tools 

with which to conduct the study. This approach to the study of digital circulation has 

been conducted for other images using a methodology introduced by Laurie Gries called 

iconographic tracking (2013). While not focused on scientific visualizations or 

communication, the method lays the groundwork for researching the circulation of 

specific images of science. Iconographic tracking focuses on an image’s “futurity – the 

strands of time beyond the initial moment of production when consequences unfold as 

things circulate, enter into diverse kinds of relations and transform across form, genre and 

media…. With the proliferation of the World Wide Web, social networking sites, 

weblogs, digital file hosting services, Youtube, etc., the rhetorical force, circulatory 

range, and dynamic transformation and transfiguration (change in functions) of images 

only intensify” (Gries, 2013, p. 335).  
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Gries articulates and applies her method to an analysis of the digital distribution 

and circulation of an iconic political image. She uses the method to develop an 

understanding of how things are not only “(re)designed, (re)composed, (re)produced, 

(re)distributed, (re)transformed, and (re)circulated in a viral age but also how they 

generate a wide range of unforeseeable consequences as they (re)assemble our collective 

lives” (Gries, 2013, p. 346). Gries was most interested in analyzing the multitude of ways 

that a singular image was altered yet mimicked over time, for a range of audiences and 

purposes. Conversely, I am interested in analyzing the range of genres and cultures that 

utilize a relatively unaltered singular scientific image as an adjunct of digital 

communication during heightened interest in Ebola.  

Evolving digital spaces have undoubtedly contributed to not only the 

popularization of scientific visuals, but also the ways in which various publics can repeat, 

reuse, repurpose and respond to highly technical visualizations. In an effort to reveal 

possible risk message reception, Kenneth C. Walker analyzed the ways that citizens 

responded to scientific contour maps of the ozone layer in the 1980’s. For the analysis, 

Walker attributed to scientific visuals a materiality as he used the images to investigate 

evolving circulation coincident with distinct rhetorical events. With the scientific 

visualizations as the object of study, Walker was able to identify the specific role the 

images played in communicating scientific, political, and personal information. In 

particular, he found a correlation between technical uncertainties and politically-laden 

risk speculations emergent in technical genres. In addition, he represented the role that 
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scientific ethos could play by virtue of the scientific visualization used in public forum 

discussions (Walker, 2016). 

Rhetoric of Science 
	

Scientific photographs represent a unique subset of photography and scientific 

visualizations. While scientific photography as a genre can overlap with other types of 

imagery, inherently distinct is that the technology allows for the visualization of 

specimens and phenomenon not visible with the naked eye. At the present time, various 

levels of magnification allow for imaging at the microscopic, submicroscopic, and 

nanoscopic scales.  

One of the earliest applications of photography in science was the reproduction of 

microscopic images. In Representation of the Microcosm – The Claim for Objectivity in 

19th Century Scientific Microphotography, Olaf Breidbach outlines and discusses the 

evolution of photomicrographs from their role as illustrative representations of the 

microscopic world to diagnostic tools for specimen analysis. Breidbach found that early 

instruction manuals published in the late 19th century represented that because 

microphotographs were reproducible and objective, they eliminated the problem of 

subjective interpretation (Breidbach, 2002). As early as 1881, noted bacteriologist Robert 

Koch introduced the argument that microphotographs of different biological specimens 

could be used to identify and classify distinct species from each other; and in 1882, Koch 

used microphotography to identify the bacteria that was responsible for tuberculosis. He 

received the Nobel Prize in Medicine in 1905 for his discovery. 
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Photomicrographs of bacteria continued to circulate throughout the first part of 

the twentieth century, but the first microscopic image of a virus was not produced until 

1938 (Murphy, 2012). While individual bacterial sizes vary, in general a single bacterium 

is approximately one thousand times smaller than a grain of salt and many measurements 

of bacteria are in the range of micrometers or one-millionth of a meter. Viruses, on the 

other hand, are thousands of times smaller than bacteria and are often measured in the 

range of nanometers or one-billionth of a meter. Photomicrographs of viruses required 

magnification levels that could not be obtained with a traditional light microscope. The 

invention of the electron microscope in 1933 presented an opportunity for researchers 

from science and medicine to begin to explore and visualize previously invisible 

biological specimens. The electron microscope uses beams of accelerated electrons 

instead of light as the illuminating source allowing it to resolve objects on the nanoscale.  

Valerie Hansen describes the type of textual support that accompanies nanoscopic 

images as a specific trope of subvisible worlds where the audience must participate in the 

meaning making process, bringing with them past experiences and knowledge (Hansen, 

2012). Landau examined the impact and public perception of various images of 

nanotechnology produced using electron microscopic techniques (Landau, 2009). The 

study revealed multiple thematic responses to the photomicrograph which included a 

majority of medical associations. 

To obtain magnified images requires the use of specific instruments and 

technology to create, manipulate and interpret data. Jonathan Buehl argues that a 

mechanically produced scientific visual can be described as an instrumental enthymeme 
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dependent on assumptions of ontological, representational, and mechanical integrity 

(Buehl, 2008). Another important aspect, or perceived attribute, of scientific 

visualizations is their reproducibility. That is, the same sample, examined under the same 

conditions, would yield the same visualization. This concept is in sharp contrast to what 

Cara Finnegan first termed naturalistic enthymeme, which must be unique and 

representative of a singular moment in time (Finnegan, 2001).  

Prior to the development of microscopic photography, illustrations of biological 

specimens and processes were largely interpretive and in some cases have been the object 

of ethical inquiry. For example, Paul Dombrowski analyzed the illustrations of Ernst 

Haeckel, the noted scientist and artist of the nineteenth and twentieth centuries. 

Dombrowski concluded that Haeckel intentionally manipulated his interpretive drawings 

of embryonic development to support a philosophical and political agenda (2003). 

Haeckel’s embryonic drawings have been further criticized and deemed a “strategic 

inaccuracy” (Buehl, 2008) and an “intentional exaggeration” (Northcut, 2004). The 

absolute refutation of Haeckel’s embryonic drawings came from photographs taken by 

Michael K. Richardson in 1997 which showed that Haeckel’s drawings were “inaccurate, 

and we have now provided persuasive evidence that this is indeed the case” (Richardson, 

1997). 

Scientific visualizations have continued to evoke ethical discussions as examples 

of pre- and post-production manipulations have been uncovered. In a particularly 

noteworthy case, Woo Suk Hwang was accused of selectively staining cells prior to 

microscopy to give the appearance of distinct cell lines. The manipulation was used to 
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persuade other scientists. The fraud and implications for scientific credibility were 

discussed in prestigious scientific journals like Science (2005) as well as social science 

journals like Public Understanding of Science (2009). In both the Haeckel and Hwang 

cases, the image producers were responsible for the visual mediation. Interestingly, with 

current digital technologies, the public can mediate scientific images as desired, 

transforming the images visually or modifying context. 

In 2012, Maria Gigante evaluated scientific images, produced in the laboratory, 

but meant to circulate in the public sphere. In the article Accommodating Scientific 

Illiteracy: Award-Winning Visualizations on the Covers of Science, Gigante responds to 

the lack of context that accompanies scientific images that are promoted to “educate non-

scientists” (Gigante, 2012). At issue is what role the highly technical images play when 

presented to public audiences. Gigante argues that for scientific visualizations to have 

meaning, they need “detailed textual support” (Gigante, 2012). Existing research has 

demonstrated the importance of images and visualizations as indispensible forms of 

scientific communication (Latour, 1986), and in evolving digital spaces, these highly 

technical images may circulate, with or without context, in the public sphere.  

While often complex and genre-dependent, scientific visualizations have long 

been the object of study for science communicators. Alan Gross writes that “Scientific 

visualization is intrinsically technological, that is, scientific visuals are created, most 

often with the aid of instrumentation, but always under the dominance of a technological 

attitude that applies even to observations made without the benefit of instruments.” 

(Gross, 2006). In the opening introduction of the edited collection Visual Cultures of 
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Science: Rethinking Representational Practices in Knowledge Building and Science 

Communication, Luc Pauwels writes “Visual, verbal, numeric, and other types of 

representations are used in all sciences and in various types of scientific discourses, by 

and between specialists (intra-specialist and inter-specialist stages), and with students 

(the textbook stage) and the public (the popularization stage).” (Pauwels, 2006).  

Pozzer defined specific categories for the use of scientific photographs as 

decorative, illustrative, explanatory or complementary based on the description(s) that 

accompanies the photograph. For example, decorative photographs are those that are used 

without any caption or reference. Complementary photographs are defined as those that 

contain a caption, are referenced in accompanying text and contain additional 

descriptions as part of a figure legend. Illustrative and explanatory photographs lie 

somewhere in between  (Pozzer, 2003). This classification scheme was later used to 

evaluate scientific photographs that appeared on the Internet.  

In 2009, researchers extended Pozzer’s categorization and specifically examined 

the rhetorical influence that decorative elements such as photographs or color can have 

on a digital message. The findings concluded that decorative elements elicit emotion-

laden reactions that may precede cognitive awareness and influence interpretation of 

images or the information they accompany (Richards, 2009). This represents another area 

of inquiry with regards to the Ebola photomicrograph as it was digitally circulated 

throughout the outbreak of 2014. 
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Summary 
	

Message initiation and mediation has long been an important aspect of cultural 

exchange. Within the field of technical communication and rhetoric, an analysis of these 

messages has included both textual and visual artifacts. And as publics have evolved, the 

modes of message transmission, including digital, as well as the reason for message 

transmission, such as a public health crisis, have created new and important avenues for 

technical communication research. Scholars in the field have begun analyzing a variety of 

artifact, culture, genre, and time specific messaging events to uncover important 

information about technical communication within specific boundaries. Absent from the 

literature so far, is an analysis of a broad circulation of information across genres, 

cultures and disciplines during a time of heightened interest in a topic of global concern. 

The value in this type of research is the potential to reveal specific points in time and 

media when various audiences encounter technical communication related to global 

health and epidemiology. Furthermore, mapping these digital ‘entry points’ and 

categorizing the accompanying content can reveal important information about how 

communication is transformed as it circulates over time and across genres. 

The foundation for risk communication has often relied on expert analysis and 

reporting of facts. Previous involvement by technical communication researchers focused 

on how messages were translated from expert to layperson. But evolving digital 

communication and Web 2.0 technologies, have created an environment where the 

audience can now become the author. Where fact and fiction can intentionally or 
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inadvertently be combined and result in confusing and inaccurate information. Where 

scientifically produced, audience-specific information including microscopic photographs 

can circulate without context in the public sphere. This potential for the unrestricted 

circulation and re-circulation of risk and associated messages creates a new space for 

technical communication research and practice that includes understanding how 

communication events overlap cultures and how those events evolve throughout a public 

health and risk communication crisis. To accomplish this type of research requires the 

development of new methods that can bridge previously distinct boundaries. 

In the next chapter, I will introduce the specific research questions I address in 

this dissertation and present the methodology I employed to answer those research 

questions. I will also further demonstrate the validity of the Ebola virus photomicrograph 

as both an artifact for analysis and a digital research tool.  
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CHAPTER IV 

RESEARCH QUESTIONS, FRAMEWORKS and 
METHODOLOGIES 

 

Situating the Study Timeframe 
	

The ongoing evolution of digital communication will likely continue to 

complicate risk communication during a global health crisis. The immediate access and 

redistribution of information has created a need to understand the digital circulation of 

communication events in order to develop improved technical communication responses 

throughout an epidemic. While understandable and user-friendly information is 

imperative in a top-down communication environment, it is important to accept that 

within the realm of current digital technologies, information becomes a material object, 

capable of traversing a multitude of genres, formats and cultures. Because unrestricted 

digital circulation can lead to unwanted global and local responses, strategies for 

circumventing communication epidemics like Ebola require new approaches to treatment 

and management that can be invoked at multiple sites and places throughout the viral 

spread of communication. Understanding the epidemic nature of digital communication is 

an important first step towards recognizing points of entry for risk communication 

intervention.  

The use of the EM image of Ebola follows a trajectory that runs parallel to the 

online publication of general communication about Ebola during the outbreak of 2014. 

To illustrate this pattern, I used a collection of digital research tools and information 

readily available from Google. Google Trends (GT) is a free Internet tool that provides 
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relative search volumes (RSV) for user-specified terms. Alicino (2015) demonstrated the 

value in using RSV data to obtain Internet search patterns for the public especially during 

times of heightened perceived risk of infectious disease. Google and other popular search 

engines like Yahoo! Search list annual trends about popular search terms. Data is ranked 

in overall popularity as well as categorized according to subjects like entertainment or 

health. 

According to Google, ‘Ebola’ was the third most searched term overall in all of 

2014, both in the U.S. and worldwide. Yahoo! ranked the term number one. The 

increased Internet interest in Ebola has been directly linked to global epidemiological 

events, including a nearly 100-fold spike in search activity in October 2014, when it was 

reported that healthcare workers in Spain and the U.S. had contracted the virus (Alicino, 

2015).  

Besides GT data, disease-related keywords can be directly entered into Google to 

retrieve digital sources that contain the keyword. Google keyword search does not limit 

the returned results to a specific region so that instances of keyword use worldwide can 

be retrieved.7 Keyword searches can be restricted to a specific date range so that the 

online circulation of information can be mapped over time. Google Image works very 

much like Google keyword search, but uses an actual image as the search query. The 

reverse image search tool recognizes and matches distinct image patterns to retrieve 

online uses of an image. The method is called ‘reverse image’ because the image is used 

																																																								
7 Unless another region is distinctly selected via URL extension, Google likely does not return all results 
for all regions/countries, but rather a representative sample based on their proprietary algorithm(s). 
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as the search tool to retrieve websites as opposed to a forward search that retrieves 

websites and the images contained on them. For example, using the search term Ebola 

would retrieve multiple references that contained the term and all of the corresponding 

data, including any images. Likewise, the Ebola EM image can be used as the search 

query, and the retrieval would include multiple references that contained the image along 

with any additional corresponding data, including any text. 

Using Google Image, I retrieved date-specific, circulation data for the EM image 

of Ebola over the eight-weeks in 2014 (September 21 – November 15) when global 

interest in the disease was at its peak. I matched these results against the number of 

online documents that were published during the same timeframe that could be retrieved 

using the keyword search term ‘Ebola virus’. As shown in Figure 4.1, online occurrences 

of the EM image peaked coincident with a peak in the number of records retrieved after a 

Google search for the keyword term ‘Ebola virus’. This peak, during week four of the 

timeframe (October 12-18), corresponds to news reports that the two nurses in Dallas had  
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Figure 4.1 – Google reverse image and keyword search results 

 

contracted the Ebola virus on U.S. soil while caring for a patient who had been exposed 

to the disease during travels to Africa. In summary, between September 21 and 

November 15, 2014, Internet search behavior, as measured by GT, shows a peak in 

activity during the week of October 12-18. A Google search shows a peak in online 

publications that contain the keyword(s) ‘Ebola virus’ during the same week. A Google 

Image search for web sources containing the EM image also peaks during the same week. 

This timeframe represents a unique snapshot of digital communication events about 

Ebola while also supporting the argument that the EM image is representative of broader 

online communication posted during the Ebola outbreak of 2014. 
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Research Questions 
	

This dissertation posits that to understand the digital circulation of the Ebola virus 

photomicrograph is to understand the digital circulation of communication during the 

outbreak of ‘Fearbola’ as described in Chapter 1. The goal of this approach is to map and 

present the trajectory, frequency and context of digital conversations during the global 

health crisis. The scope of this research project is to examine the online presentation and 

use of the Ebola virus photomicrograph during the time period of September 21, 2014 to 

November 15, 2014 to include the baseline and peak of global interest in Ebola as 

measured by Google searches conducted at that time.  

The overarching research question is “What textual, visual and design 

strategies accompany a microscopic image of Ebola when digitally circulated across 

genres and cultures during a global health crisis and how do those strategies evolve 

over the course of the crisis?” The primary goal of this research project includes the 

extraction and analysis of a novel collection of digital artifacts to reveal trends and 

patterns of information circulation during a global health crisis. To map the occurrence 

and transformation of the image over time and circumstance, the following specific 

questions will be addressed: 

1. What genres and cultures can be identified, as author or audience, in the digital 
use of the Ebola virus photomicrograph during the period of peak interest in 
2014?  
2. Was the photomicrograph presented in its original state, or was it edited 
(colored, resized, etc.)? 

3. What other information (textual, visual, auditory, etc.) accompanied the Ebola 
virus photomicrograph throughout these digital presentations? 

4. What mitigating circumstances (current events, pedagogical reasons, advances 
in research, etc.) contributed to the circulation and rate of use of the image? 
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Major Theoretical Framework 

	
 A general search on Google Trends suggests that the term ‘going viral’ in 

relation to Internet information became a widely accepted term beginning around 2009.8 

In terms of communication, the viral spread of information – text, images, music, videos, 

etc. – references the rapid and widespread dissemination of the communication artifact 

over time and across genres and audiences. Likewise, an epidemiological study is 

inherently concerned with how an infectious agent is received and transmitted over time, 

between host organisms and across specific environments.  

My application of an epidemiological framework is in response to and acceptance 

of viral digital communication about Ebola during the outbreak of 2014. In part to 

represent overall communication, but also to broaden our understanding of digital 

circulation, I invoke an epidemiological approach to both restrict my dataset while also 

expanding the corpus of genres and cultures that participated in the communication 

outbreak.  

Technical communication and rhetoric scholars have long recognized the role for 

technical communicators in a growing digital landscape. For example, in a special issue 

of Technical Communication, Cesar Ornatowski writes: 

 The technical communicator, as I have argued, stands at the 
intersection of technology and its various producers, users, and 
publics. The communicator’s decisions, just as the documents 
the communicator designs, are shaped by, and, in turn, shape 
diverse needs and interests and have implication in the realms 
of technology, culture, and public policy. By virtue of their 
positions, the technical communicators have tremendous power 

																																																								
8 https://www.quora.com/In-what-year-did-the-expression-going-viral-go-viral 
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in a technological society. To understand and use that power, 
communicators must be aware of the diversity of interests and 
stakes involved, of the purpose of the communication in regard 
to those interests, and of the implications of different 
communicative choices. (1995, p. 578) 

 

My epidemiological approach aims to illuminate a diversity of interests and stakes as 

genres and cultures engaged in the collection of digital sources. The epidemiological 

approach also serves to identify possible implications of different communicative choices 

through an analysis of the individual digital artifacts.   

Digital Research Tools 
	

After identification and verification of the infectious agent, an epidemiological 

analysis proceeds by mapping and tracing the agent as it interacts with various host 

communities. The methodology that I employ to map the image circulation is guided 

largely by iconographic tracking. “As an initial data collection strategy, iconographic 

tracking begins when researchers adhere to the principle of transformation and exteriority 

to simply follow the … image as it transformed across genre, location, form, and 

purpose” (Gries, 2013, p. 337). My approach narrows Gries’ iconographic tracking by 

focusing instead on the Ebola photomicrograph’s unique preservation or sameness across 

genre, location, form and purpose. Choosing the Ebola virus photomicrograph as the unit 

of observation (Thayer, 2007), I used the reverse image tool Google Image to capture a 

corpus of online occurrences of the EM image of Ebola during the timeframe of 

September 21, 2014 to November 15, 2014. Google Image is a free digital research tool 

that combines image feature detection (fingerprinting), color and similarity matching, 
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along with proprietary algorithms to identify indexed websites that contain a specific 

image.  

Prior to 2008, online image recognition relied on keywords, metadata or 

watermarks associated with a particular artifact. In May 2008, a reverse image search 

engine TinEye (tineye.com) was introduced that recognized and matched distinct image 

patterns to return search results based on actual image ‘fingerprint’ identification. By 

2010, scholars had demonstrated the validity of TinEye as a research tool for identifying 

online copies of collections of academic images in the arts, sciences, and medicine 

(Kousha, 2010). Other reverse image technology tools have since been developed 

(Google Image, etc.) making access to online image circulation data increasingly 

accessible. For my study, I chose Google Image because of the smooth interface and 

connectivity between the other digital tools and software I was using. In addition, Google 

Image allowed for specific date-range and other search restrictions, whereas TinEye did 

not have these capabilities. 

While Google Image is a useful tool for retrieving digital artifacts, housing the 

data must be done using other digital organization tools. I used the database management 

program, Filemaker Pro, to record a variety of data and tags that I assigned to the Google 

Image retrieved web sources. Filemaker Pro is a database application that allows users to 

create custom fields, layouts, reports, and search options. While data is entered only once, 

information can be viewed, searched and sorted in unlimited ways. Furthermore, because 

fields can be added at any time, iterative development of appropriate data fields, tags and 
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report formats can proceed throughout the analysis process resulting in the organic 

evolution of layers of specificity.  

Preliminary data field assignments were based on a critical contextualized 

methodology introduced by Huiling Ding in 2013 that can be used to analyze 

transcultural risk communication and discourses of emerging infectious diseases. The 

overall methodology focuses on identifying specific nodes of transcultural 

communication during global epidemics including: 

• time-space axes (dates and websites) 
• key players (genre categories) 
• tipping point (EVD reported events) 

 
For my study, the time-space axes took into account the time period under 

investigation and the genre spaces that published the Ebola photomicrograph. This 

connection allowed me to review changes in number or frequency of specific types of 

communication. Key players then became the various ‘cultures’ associated with the 

digital document. For example, the CDC represents a distinct cultural agency. However, 

their collection of genre publications includes website, social media, press release, etc. 

Finally, the tipping point for each occurrence included mapping the date of publishing of 

the digital artifact directly to specific EVD related events that took place throughout the 

timeframe of interest.  

In addition to genre, culture and date of publishing, I catalogued text that 

accompanied the image on each web source. Adhering to the principle that texts include 

“any written inscription” (Bazerman, 2004), I included story headlines, any figure 

legends or descriptions that accompanied the Ebola virus photomicrograph, any text that 
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directed the audience to view the image, and any alternative text (ALT-txt) that was 

found to be associated with the image. ALT-txt is text that is provided by a website 

developer or author that “presents the CONTENT and FUNCTION of the images” used 

in web content (WebAIM, 2015). ALT-txt can be read by computer screen reading 

programs to increase website content accessibility by anyone with visual impairments as 

well as provide descriptive information when an image file is not loaded during website 

access. A single image may have different ALT-txt associated with it depending on the 

context in which it is used. While ALT-txt additions do not always follow a single set of 

best practices, in some cases, the ALT-txt descriptor was the only identifying text for the 

Ebola EM image and was necessary to conduct a thorough textual and context analysis.	

Data Collection Instrument 
	

To house my data, I designed a data collection instrument as a single record entry 

layout in Filemaker Pro (Figure 4.2). In addition to the fields for genre, culture, date and 

the various text entries, I also saved a screen shot of each web page on the day I retrieved 

it along with specific visual attributes of the image on each web page.  

Representative fields include: 

• Date of publishing 
• Story headline 
• Image location on the document/story (leading, embedded, trailing) 
• Space allocated to the image (full-page, half-page, thumbprint) 
• Genre 
• Image associated text 
• Image modifications 
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Figure 4.2 – Data Collection Instrument; Filemaker Pro 
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In anticipation of the visual analysis, I categorized specific features of the image 

and overall document design of each web source retrieved utilizing aspects of 

compositional interpretation (Rose, 2010). Initial analysis of the original image provided 

a collection of terms that described the content, color, spatial organization, light, and 

other traits. Further data was collected that included any transformational changes that 

occurred across various public domains. While this research project focused on the CDC 

colorized EM image of Ebola, other edited versions have emerged over time. Reverse 

image tools captured some of these visually similar images which might also be used to 

map genres and cultures. In addition, digital documents were collected that used the 

original image, but added a text overlay. I treated these cases as alterations of the original  

image. Finally, various pixel sizes of the image can be found online. While I did not 

restrict my reverse image search to a single size, tracking the search image pixel size with 

the retrieved size may reveal additional insight about popular image aspect ratios.  

Initial genre assignments were based on website specific information and 

identification including national news, formal science, social media, etc. Once a 

collection of these specific genres was completed, I grouped them into a hierarchy of 

technical, public or personal communication based on G. Thomas Goodnight’s model of 

argument spheres (Goodnight, 2012). The spheres model is particularly useful for my 

research as it recognizes that genre and culture boundaries become blurred when 

information is digitally disseminated. Risk and uncertainty dynamically flow between 

and across boundaries as well as in overlapping genre and argument spheres. Throughout 

the Ebola communication outbreak, discourses of uncertainty travelled and may have 
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been transformed from one sphere to another. In addition, when discourses of certainty 

(i.e., Ebola is not an airborne virus) were challenged by circumstance (i.e., healthcare 

workers contracted Ebola in a U.S. hospital), new arguments of uncertainty developed 

and likely contributed to the infectious nature of Ebola communication. Goodnight’s 

model also presents a framework for predicting uncertainty and risk associations with 

digital messages as they circulate through genres, cultures and time (Walsh, 2016).  

Data Analysis Methods 
	

One of the guiding methodologies for my research is content analysis which can 

broadly be defined as “the systematic study of texts and other cultural products or 

nonliving data forms” (Leavy, 2007). Neuendorf (2002) describes content analysis as 

“the primary message-centered methodology” that can be used to study a broad range of 

texts, images, audio, and many other artifact types that may be associated with digital 

communication. Content analysis is a research strategy that can be used to systematically 

examine and document patterns and trends in existing communication artifacts (Weber, 

2004). 

As a method, content analysis can be implemented as a quantitative or qualitative 

approach. My research employed a blended content analysis through the purposeful 

sampling of selected digital communication that incorporated the microscopic image of 

Ebola generated by Dr. Frederick Murphy in 1976. Semi-quantitative analysis was 

conducted to reveal circulation trends while qualitative review of retrieved artifacts was 

used to conduct the textual and visual analysis. I describe my analysis as ‘semi’-

quantitative because while the overall goal was to understand descriptive patterns of the 
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use and circulation of the Ebola photomicrograph, I relied on mathematically derived 

values obtained from occurrence and recurrence of coded fields to define and elaborate 

on the descriptors and relationships between audiences and authors that used and may 

have been exposed to the photomicrograph. In addition, the sample set was restricted to a 

timeframe of September 21, 2014 to November 15, 2014 that included heightened global 

interest in EVD as measured by increased Internet queries. 

To reveal potential keywords from the headline and story text that accompanied 

the EM image data, I created word clouds (Wordle.net) using all available text from 

distinct data fields. The word clouds provided a visually rich presentation of terms, 

weighted by their repeated use. The more times a term was used, the more prominent it 

appeared in the cloud. A sample word cloud generated from story headlines, during the 

period of September 21 to October 12, 2014 is shown in Figure 4.3. Font size is 

representative of the number of times a term is repeated throughout the corpus of 

artifacts. This type of analysis allowed for the visual discovery of keyword content from 

my dataset and the development of hierarchical clusters. The keyword clusters were 

ultimately categorized to reveal themes that could then be systematically explored over 

time, and across genres and cultures. I expected that keywords from the headline text and 

story text would lie along a continuum from fact to fiction, but waited to develop themes 

until all of the data had been collected. I repeated this cluster analysis for overall story 

text.  
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Figure 4.3 – Word cloud of headline text for a set of digital artifacts published between September 21 
and October 12, 2014. 

 

To extract specific words, I generated the word clouds and chose words that 

appeared as the most dominant text size ranked from largest and scaled down up to six 

times. For the word cloud shown in Figure 4.3, this would include the words 

(capitalization was ignored when the word was not a name or proper noun): Ebola, virus, 

patient, Dallas, hospital, CDC, features, monitored, students, university, crop, get, robot, 

deadly, county, ashes, killing, art, health, know, developed, travel. Predominant words 

were collected for each genre within a specific timeframe and then sorted alphabetically 

so that I could compare across each data point. Once I had categorized and sorted the 

extracted keywords, I invoked a qualitative content analysis to reveal emergent themes. 

The qualitative analysis helped to define the data based on my interpretation and 

assignment of themes to the keyword terms.  

Besides identifying important themes and categories within the data set, I 

combined the analysis of the physical attributes and usage of the EM image with the 

qualitative analysis to make inferences about what intended or consequential impact the 
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image may have had on those themes and categories as they existed online. I conducted 

visual analysis based on the role the image played in the overall context of the web 

source. This included reviewing not only the design of the document and the location and 

overall space allocated to the image, but also any reference to the image within the 

textual content of the digital communication. Space and size allocations were based on 

image placement on the digital source. I considered the entire width of the computer 

screen to represent a digital ‘page’. Each websource, whether news site, blog, 

government agency, ran information across the entirety of the page. For the stories about 

Ebola, the image size was coded based on whether it ran the entire page (full-page), half 

of the page (half-page) or some smaller representation on the computer screen 

(thumbprint). In addition to coding for the size of the image, relative to the computer 

screen, I coded for placement of the image within the story text. If the image appeared at 

the beginning and near to or part of the headline, I coded the placement as leading. If the 

image appeared somewhere within the story text, I coded the placement as embedded and 

if the image appeared at the end of the story text, I coded the placement as trailing. A 

summary of this coding is shown in Table 4.1. Mapping themes and genres with 

document design can reveal new relationships between content origination, digital author 

repetition and audience presentation, all of which represent potential points of entry for 

the technical communicator. 
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Table 4.1 – EM Image size/space and placement code descriptions 
 

Code Image Size Image Placement 
Full-page The image extends across 

the width of the computer 
screen 

 

Half-page The image extends less 
than full width of the 
screen, but approximately 
hallway across the screen. 

 

Thumbprint The image width is less 
than half of the width of 
the computer screen. 

 

Leading  The image appears at the 
very beginning of the story 
or with the headline text. 

Embedded  The image appears 
somewhere within the story 
content, but not at the 
beginning or end of the 
story. 

Trailing  The image appears at the 
end of the story text, or 
after the last word of the 
story. 

 
Summary 

	
The EM image has become a symbolic representation of Ebola, recognizable over 

time and across genres, cultures, and audiences. The Ebola virus photomicrograph is a 

unique artifact for study due to its longstanding popularity and distribution to a diverse 

group of audiences. During the outbreak of 2014, the photomicrograph image became an 

impartial material object, both decorating and assisting in the communication of factual 

and opinion-based health and risk communication. Yet, the image is a microscopic 

representation of a single Ebola virus. Alone, it provides no information about the Ebola 

virus, spread of the disease, advances in research, or vaccines and possible treatment. 
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Tracking the online use of the Ebola photomicrograph during the Ebola outbreak of 2014, 

provided valuable data about information design, contextualization, intercultural 

communication, style, tone and other important qualities of formal and informal scientific 

and technical communication channels during the time period of the outbreak.  

In the next chapter, I will present the results and analysis of the data that I 

collected. I include a representative display of individual datasets along with summary 

findings and analysis. 
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CHAPTER V 

RESULTS AND DATA ANALYSIS 
	

Introduction 
	

In this chapter, I will present my research findings and begin to synthesize what 

the results reveal about the circulation of risk messages throughout the Ebola outbreak of 

2014. I will provide a sampling of raw data as well as cumulative data representations to 

provide detailed answers to my overall research questions. I will begin my discussion 

with a description of how I collected and input data into the Filemaker Pro database I 

designed. Then I will discuss the resulting analysis of the collected data beginning with a 

description of the way the EM image was used and contextualized in the retrieved risk 

messages. The remaining discussion will focus on aligning newsworthy Ebola triggers 

with changing frequency and genre communication events and then determining 

keywords and themes that emerged within distinct genre populations. 

Data Collection 
	

Digital communication events were retrieved for the timeframe of my study, 

September 21, 2014 to November 15, 2014, by conducting an Internet search via Google 

Image for the Ebola photomicrograph. Figure 5.1 shows a representative page of 

retrieved digital documents using the search criteria. 
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Figure 5.1 – Sample page of returned digital documents from Ebola EM Google Image search 

 

From the retrieved digital sources, I extracted the information to record in my Filemaker 

Pro data collection instrument. The specific data fields used for analysis included on the 

instrument were as follows: 

1. Image size (in pixels) 
2. Date webpage was published 
3. URL link 
4. Individual webpage screenshot 
5. Genre 
6. Website type/format 
7. Story headline 
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8. Location of the image on the webpage 
9. Space allocated to the image 
10. On-image text 
11. ALT-txt 
12. Immediate figure legend 
13. Other figure legend(s) 
14. In-story reference to the image 
15. Entirety of story text 

 

Data for items 1 through 3 could easily be obtained from a screen page of 

retrieved documents during the initial image search like that shown in Figure 5.1. Data 

for items 4 through 15 required accessing each link individually, extracting information 

and assigning my initial codes. A preview of the diversity of webpages can be observed 

from the retrieved sites shown in Figure 5.1. For example, genre codes for national news, 

local news, university/education, blog, radio/entertainment are all represented on the 

single set of search results. The common link between these genres and stories is their use 

of the Ebola virus photomicrograph. 

My dataset comprises the first 178 digital communication events that were 

retrieved from the image search. Digital communication events appearing on later page 

collections were in languages other than English. Individual records were stored in 

Filemaker Pro. Once the dataset was completed, I exported the entire database to 

Microsoft Excel so that I could expand on various data sorting options and initiate a 

semi-quantitative content analysis on the data I had recorded. Several results were 

obtained from multiple analyses of the data analyzed in Excel. 

 

 



Texas Tech University, Patricia R. Fausset, December 2018 
	

	

68	

Space Allocation for the Ebola Photomicrograph Within the Digital Hosts 
	

To understand how the EM image of Ebola was situated or contextualized, I 

looked at physical space allocated to the image on the digital webpage and then any text 

that helped to situate the image within the communication event. This text included any 

figure legend, any ALT-txt, any headline reference, and any in-story text that specifically 

directed the audience to the image or described the image. For physical space allocated to 

the image, I first coded for location, which included at the story beginning (leading), at 

the story end (trailing), or somewhere within the story text (embedded). For overall size, 

instead of pixels or resolution, I used a description of the size of the image relative to the 

story text. For example, if the image ran the width of the webpage, I coded the size as 

full-page; for instances where the image spanned roughly half of the webpage, I coded 

half-page, and for any size allocation less than half-page, I used the code thumbprint. 

Figure legends included any text immediately labeling the image or appearing directly 

overlaid on the image. ALT-txt, if present, was retrieved by ‘hovering’ my mouse over 

the EM image on each webpage.  

For all of the communication events, across all weeks and genres of the 

timeframe, the EM image appeared in the story and on the web source in a leading 

location 67% of the time. In 23% of the occurrences, the image appeared embedded, and 

within the story text. And in 10% of the communication events, the image appeared at the 

end of the story. There were no specific general correlations that I could find between 

where an image appeared and either a specific time or a specific genre. The summary 

findings with regards to where the EM image appeared were that more than half of the 
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occurrences were as a leading part of the story. Namely, the EM image would be one of 

the first things that an audience would see, regardless of the date or genre in which it 

appeared. 

The space allocated to the EM image in each digital communication event could 

also not be correlated to a specific genre or timeframe. For example, a series of blog posts 

all reported during week 5 utilized a full-page, half-page, and thumbprint design strategy, 

respectively. Conversely, subsequent local news web sources also used all three layout 

designs. Overall, however, more than half of the digital communication events displayed 

the EM image over the entire span, or full-page, of the web source. In fact, 60% of the 

time, the EM image covered a full-page, 20% the photomicrograph was reduced to a half-

page, and 20% of the total communication events displayed a thumbprint size version of 

the EM image. To summarize, across all genre populations for the timeframe of 9/21 to 

11/15/14, the EM image of Ebola that spread throughout the communication epidemic 

covered a full-page of each web source and appeared as a leading image, prior to or 

aligned with any story content.  

A sample communication event that demonstrates the leading location and full-

page size is shown in Figure 5.2. This event displayed on a university webpage on  

10/19/14. The image demonstrates the space allocated to the image as compared to story 

text. In terms of space allocation, the image and the story receive relatively equal 

attention. 
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Figure 5.2 – Leading EM image and full-page size (retrieved from URL 
http://medicine.fiu.edu/foryourhealth/) 
 
 

Contextualization of the Ebola Photomicrograph Within the Digital Hosts 
	

I continued my analysis of how the EM image was used by reviewing any ALT-

txt that accompanied the image for each occurrence I recorded over the entire timeframe. 

ALT-txt is text that is provided by a website developer or author that “presents the 

CONTENT and FUNCTION of the images” used in web content (WebAIM, 2015). ALT-

txt can be read by computer screen reading programs to increase website content 

accessibility by anyone with visual impairments as well as provide descriptive 

information when an image file is not loaded during website access. A single image may 
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have different ALT-txt associated with it depending on the context in which it is used. 

While ALT-txt additions do not always follow a single set of best practices, in some 

cases, the ALT-txt descriptor can be the only identifying text and for the Ebola EM image 

the ALT-txt could help to contextualize the photomicrograph. 

I conducted an analysis of the ALT-txt data by reviewing all text by date, by 

genre, and by actual text. Overall, my findings revealed that 1) across all genres, over 

one-fourth of the digital communication events did not include any ALT-txt tagging; 2) 

approximately one-fourth of all images included the word tags Ebola, virus, structure, 

and/or pink either alone or as part of a string of words; 3) approximately half of all of the 

image representations analyzed included very cryptic tags such as a numeric cataloging 

number, the single word image or photo, or some varied collection of terms loosely 

associated with the accompanying story; 4) less than 1% of all images analyzed, included 

any ALT-txt reference to the CDC, Dr. Murphy, or any microscopy technique or 

magnification. 

Because ALT-txt tagging can be inconsistent, I was careful to limit my inferences 

from this analysis and instead broadly summarized the information. However, it is worth 

noting that the image freely circulates without reference and when a description of the 

image is called upon, the specifics include details about the design, not the origin. 

Furthermore, a description of the image is frequently not a physical description at all, but 

rather a reference to any accompanying text or story that may be utilizing the image. 

The next location on the webpage that I searched for any information describing 

the image was in an immediate figure legend. It was surprising to discover that over 90% 
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of all uses of the image did not include any type of figure legend. Overwhelmingly, the 

image was placed on the page, without any reference to what it represented or where it 

originated. In those instances where a figure legend was included, the most frequent 

description was the term CDC. Additionally, only a handful of instances revealed on-

image text that described anything about the EM image. 

The final stage of my analysis of the contextualization about the EM image was to 

look for any reference to the image in story headlines, text, or in any other location on the 

webpage retrieved. There were random and infrequent references to the image throughout 

other accompanying text. These references were mostly like those reported in the 

preceding analysis. For example, references and descriptions included terms like Ebola, 

virus, pink, photo, CDC, etc. No additional or new information about the image was 

revealed in the final analysis. 

My overall findings were that the digital hosts, across all genres, imparted 

importance to the image when used in the communication events. This importance was 

deduced by direct measurement of the overall space and location of the image placement. 

Yet, while the digital authors seemed to impart value on the image, the audience was left 

to individually translate the meaning of the image because in general no specific 

information was provided to contextualize the Ebola photomicrograph.  

Serving as an icon of EVD and acting as the infectious agent of the 

communication epidemic, Dr. Murphy’s EM image of Ebola became increasingly 

detached from its origin and intended genre. Nonetheless, it continued to freely circulate 

amongst the growing genre populations. Other than its recognition as a science 
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visualization, the image was essentially stripped of all context and acted as an 

independent agent of the communication epidemic. These findings served to further 

validate my use of the image as a cultural, genre, and time independent marker of 

communication events during the Ebola outbreak of 2014. My analysis proceeded with an 

examination of the time, incident and genre specific themes that emerged from story 

headlines and text that accompanied the photomicrograph throughout my timeframe of 

September 21, 2014 to November 15, 2014. 

Genre Changes Over Time and Circumstance 
	

My research thus far has focused on the EM image as a singular material object, 

with each communication occurrence treated as an independent event. To capture the 

dynamic flow of digital communication, my analysis followed the image throughout a 

continual process of digital exchange and usage which allowed me to collect and 

categorize the communication events over time, genre and circumstance. Still considering 

the materiality of the EM image, but shifting my focus away from what the image may 

have meant within each digital risk message, I proceeded to use the image as an 

intercultural chaperone, guiding me across digital communication boundaries and 

helping me map the spread of the 2014 Ebola communication outbreak. 

Epidemiologists interested in understanding how the Ebola virus spread 

throughout the outbreak of 2014 conducted an analysis of the spread by tracing regional 

and population connections among geographic locations where victims could be 

identified (Baize, 2014). This type of analysis is used to gain further insight into how and 

where a viral agent can spread. An important finding from this type of epidemiological 
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analysis is to trace the epidemic to its beginning by identifying a ‘patient zero’. Likewise, 

in my epidemiological framework for analyzing the communication epidemic that 

accompanied the disease spread, I was able to identify a ‘genre zero’, or the source of 

digital communication that initially harbored the communication event as identified by 

the circulation of the Ebola photomicrograph.  

 During the week just prior to September 21, 2014, multiple U.S. National News 

outlets were reporting about the impending Ebola global health crisis. A CNN story that 

ran on September 18, 2014, displayed the Ebola photomicrograph at the beginning of the 

webpage (leading) and nearly spanning the width of the screen (full-page) with the 

headline Deadliest outbreak of Ebola virus: What you need to know as shown in the 

screenshot displayed in Figure 5.3. The image leads the audience to a video that 

addresses some concerns about Ebola, its transmission, and its symptoms. The EM image 

of Ebola that leads the video is never referenced. The text part of the story was 

highlighted with sections titled: 

• What’s the latest? 
• Why was someone infected with Ebola allowed on a plane? 
• What else is being done to stop the spread of the disease? 
• Why does Ebola generate such fear? 
• What is Ebola and what are its symptoms? 
• How is it treated? 
• How does it spread? 
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Figure 5.3 – Screenshot of CNN news article about Ebola just days before week 1 of my timeframe 
(URL: https://www.cnn.com/2014/03/27/world/ebola-virus-explainer/index.html) 
 

As discussed in Chapter II, the Ebola photomicrograph was produced over forty 

years ago in a laboratory at the CDC. Originally intended for a scientific and medical 

audience, the image experienced periods of dormancy and activity largely dependent on 

the public’s interest in global outbreaks of Ebola. I considered the communication 

outbreak of 2014 a new epidemic event. Further restricting this epidemic event to my 

timeframe, and based on the data I collected, I designated the genre of ‘National News’ 

as ‘genre zero’ for my research study. While the original photomicrograph may be 

considered genre zero for all of Ebola communication outbreaks, for the communication 

outbreak of 2014, the first occurrence of the EM image was on the National News site. 

From an epidemiological perspective, each new outbreak has a new defined patient or 

genre zero. This representation situates each genre as a susceptible population. I develop 
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this concept of genre populations to aid in the development of my epidemiological 

framework for public health and risk communication research. 

The motivation for decorating the CNN story, or any of the National News 

stories, with a non-contextualized electron microscopic image of an Ebola virion is 

unclear; however, the image was subsequently widely circulated amongst a growing 

collection of genre populations as the threat of an Ebola outbreak in the U.S. began to 

pre-occupy digital communication events. The image leapt across genres as diverse as 

institutional science and medicine to theatrical entertainment. This genre leap may have 

helped to catapult the image’s widespread familiarity both as an object of science and as 

an icon of uncontrolled risk. Increasing digital access to the image via the CDC website 

may have also contributed to the growing recognition and use of the image. 

As described in Chapter IV, overall increases in circulation of the Ebola 

photomicrograph were observed coincident with an increase in interest in the term Ebola 

virus as news about the U.S. cases of Ebola spread. Table 5.1 shows the numbers of times 

that a website used the EM image per week during my timeframe of interest, September 

21, 2014 to November 15, 2014. Overall, digital circulation of the EM image of Ebola 

during the week immediately following the transmission of the virus in Dallas on October 

12, 2014 accounted for more than one-third of the total circulation events throughout the 

entire peak period. Furthermore, the week immediately prior to October 12, 2014 and 

immediately following October 18, 2014, cumulatively accounted for another third. 
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Table 5.1 – Digital circulation of the Ebola virus photomicrograph from 9/21/14 to 
11/15/14 

Calendar Week Week Number Returned Results 
via Google Image 

(n=178) 
9/21-9/27/14 1 1 

9/28-10/4/14 2 19 

10/5-10/11/14 3 38 

10/12-10/18/14 4 68 

10/19-10/25/14 5 29 

10/26-11/1/14 6 12 

11/2-11/8/14 7 7 

11/9-11/15/14 8 4 

  

From an epidemiological perspective, the EM image of Ebola spread to various 

digital hosts and was most infectious during week 4 of the digital outbreak. To proceed 

within the epidemiological framework required a closer inspection of the types of digital 

hosts that were infected and what type of environmental or external factors may have 

contributed to the digital spread. At this stage of the analysis, I counted specific genre 

codes present within each week. Some of my genre codes were straightforward to assign 

and some required a subjective interpretation of the type of author/audience relationship 

that might exist or have been intended. For example, National News genres like CNN 

were easy to identify. Likewise, the codes Blog and University could be extracted from 

URL names. I assigned the code Informal Website when the retrieved digital document 

was not a blog, but I observed a personal tone and design, or the webpage seemed to 
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target a specific niche audience. A representative example from my dataset for each genre 

is shown in Table 5.2. 

Table 5.2 – Genre examples extracted from my dataset 

Genre Example 
National News CNN 

Government Funded National Science Foundation 
Formal Science Society for Science 

Magazine Newsweek 
Private Health Wise Health System 
Local News Miami Herald 

Entertainment Buzzfeed 
University University of Rochester 

Radio KRMG (Tulsa, OK) 
Blog thursdayagain.wordpress.com 

Informal Website nerdist.com 
Social Media flickr.com 

 

To obtain a collection of noteworthy Ebola related events that may have 

contributed to the increase in digital interest and circulation of the EM image, I used the 

online medical news and information website, Medscape. Medscape published a timeline 

of Ebola-related events that covered my timeframe of interest and focused on EVD 

spread outside the African regions where it had previously been contained. This timeline 

is shown in Figure 5.4. 
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Figure 5.4 – Medscape published timeline of Ebola-related events outside of the African regions 
initially reporting incidence of the disease 
 

To elucidate any connection between the noteworthy events reported by 

Medscape and the increase in digital communication, I graphed the events and genre 

codes as a function of weeks in my timeframe. In Figure 5.5, I display a graph of the 

changing genre code communication events within each week of my timeframe and 

relative to the Medscape reported noteworthy events. Instead of graphing absolute genre 

counts, I represented each genre in a different color and as a fraction or percentage of the 

overall count during each week. In this way, changing trends across genres can be viewed  
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Figure 5.5 – Relative genre frequencies as a function of time and Ebola related Medscape news events 

 

relative to each other within a specific week, but also changing ratios for a single genre 

can be viewed across the entire timeframe. My goal in reviewing the data this way was to 

visualize the changing contribution from each genre during each week. Rather than 

National	News Local	News Magazine Private	Health

Entertainment University Informal	Website Blog

Radio Social	Media Government	Funded Formal	Science

New York physician released from hospital

New York physician infected with Ebola continues to recover

New York and New Jersey impose quarantine for Ebola healthcare workers

New York physician tests positive for Ebola; virus transmitted in Africa

Two nurses in Dallas test positive for Ebola; virus transmitted on U.S. soil

First U.S. Ebola death

First case of Ebola in U.S.; patient infected while in Africa

Ebola outbreak appears localized to Africa
Week 1 

Week 2 

Week 3 

Week 4 

Week 5 

Week 6 

Week 7 

Week 8 
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absolute frequency, genre percentages based on total EM use for each week allowed me 

to compare the genres over time.  

Reviewing the resulting graph reveals some event-specific, genre frequency 

shifts. For example, during week 1, September 21 to September 27, 2014, all of the genre 

codes for digital communication were classified within the National News genre. By 

week 2, September 28 to October 4, 2014, the Local News genre began to emerge as an 

important and high percentage genre. The Local News genre continued to represent a 

relatively high percentage of overall digital communication events throughout the 

remaining weeks of my timeframe. Blogs emerged as a genre and stayed popular during 

weeks 2 to 6. Formal science websites were also represented as a genre group during 

weeks 4 and 5. While I will discuss my analysis of the specific themes that emerged and 

evolved within a specific genre later in this chapter, an epidemiological lens is 

particularly valuable for elucidating the overall infectious nature of digital 

communication events across specific genres throughout my specified timeframe of the 

Ebola outbreak of 2014. 

During week 2 of my timeframe, specifically on September 30, 2014, the first 

case of Ebola in the United States was reported. Thomas Eric Duncan was a Liberian 

national who travelled to Dallas, Texas, after unknowingly being infected with the Ebola 

virus. When news of Mr. Duncan’s infection was reported, the communication event 

undoubtedly contributed to the increase in digital communication events and the shift 

from Ebola as a global topic, to EVD as a growing topic on local and personal digital 

hosting platforms.  
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Between October 5 and October 11, 2014, or week 3, a diverse genre 

representation persisted, but with increasing communication by blogs and radio genre 

populations. Communication triggers during this timeframe were that the virus had been 

reported in a patient in Spain and that Mr. Duncan had passed away. Both of these events 

likely contributed to a shift in perception of how distant EVD might be. In fact, the virus 

had now spread to Western Europe and had actually taken the life of an individual on 

U.S. soil. As the disease spread geographically, the communication epidemic continued 

to spread amongst very specific and localized digital communication genre populations. 

By week 4, October 12 to October 18, 2014, nearly all genre codes could be 

identified as communication hosts for the Ebola photomicrograph and ultimately for 

communication events regarding EVD. During this timeframe, two nurses, who had both 

treated Mr. Duncan at the Dallas hospital, tested positive for the Ebola virus. 

Communication about the disease, as measured using the Ebola photomicrograph as an 

intercultural chaperone, was rampant, widespread, and had infected multiple genre 

populations. 

During week 5, October 19 to October 25, 2014, genre populations remained 

diverse. During this timeframe, an American physician, Dr. Craig Spencer, tested positive 

for Ebola. Dr. Spencer’s case was different than the nurses in Dallas, however, because 

he had recently returned from West Africa, where he was believed to have contracted the 

virus. The nurses in Dallas contracted the virus while in the U.S., caring for Mr. Duncan. 

Nonetheless, another American tested positive, and digital communication remained 
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high, genre populations stayed diverse, and local and personal digital communication 

genre populations dominated all communication events. 

Between October 26 and November 1, 2014, digital communication about EVD 

saw a rise in National News coverage compared to the communication events that had 

taken place between September 28 and October 25, 2014. By November 2, 2014, or 

weeks 7 and 8, all communication events were reported on National News and Local 

News. Genre populations that reached presumably smaller communities of users, such as 

blogs and personal websites, were no longer reporting communication events related to 

EVD. 

An additional observation is that individual digital genres that I categorized as 

magazine, radio, blog, informal website, and social media, displayed marked increases in 

communication events when there were reports about Ebola and anything to do with 

infection or transmission in the U.S. Important disease events acted as triggers for 

increasing communication and expanding genre populations. Communication events 

within genres directed at increasingly specific audiences displayed measurable changes.  

To further generalize the evolving genre trends, I classified the genres into meta-  

populations based on my own determination of the author and target audience. Websites 

that I deemed to have a broader audience base, I defined under a genre umbrella that I 

call global. For example, a National News website like CNN would be considered global 

in my identification because the story would likely reach a larger audience base. In 

addition, the authorship would likely be something more recognizable by a broader 

population of people. The next designation I characterize is based on a tighter 
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relationship between the author and audience. This includes a Local News website like 

The Miami Herald where the audience is based on geographic proximity to the author. 

While I acknowledge that stories may overlap and newswire feeds are picked up by 

multiple organizations, it is the distinct relationship that I perceive to exist between the 

website author and intended audience that forms the basis for my meta-genre 

assignments. The final group I call personal which represents more niche websites like 

blogs or social media. In this meta-genre population, the author and audience are likely 

connected via a common interest or like-minded philosophy. 

The meta-genre populations and corresponding genres are displayed in Table 5.3.  

Table 5.3 – Meta genre populations formed by grouping individual genres 
Meta Genre Populations Individual Genres 

Global National News, government funded 
website, formal science, magazine 

Local Local news, radio, university, 
entertainment, private health 

Personal 
 

Blog, social media, informal website 

 

 Genres included in the global meta-population included national news outlets, 

government funded websites, formal science websites (that may or may not be 

government funded), and national magazine publications. The next meta-genre 

population consisted of genres whose target audience was not as widespread, but still 

somewhat far-reaching. This included private health groups that would be directed at all 

of their members, local news organizations, entertainment publications (both online and 

in print), university websites, and radio stations. I classified this secondary level of genre 

population as local. Finally, the last meta genre population included those genres with 
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specific and more personal target audiences. These included blogs, social media and what 

I classified as informal websites. These meta-genre designations helped me organize 

genre keywords across related genre platforms and classify the keywords into general 

themes.  

Emergent Keywords in Headline Text 
	

As described in Chapter IV, I created word clouds (Wordle.net) as an initial 

analysis tool in order to objectively reveal keywords based on the frequency of their use 

in a given set of text. The word clouds provided a visually rich presentation of terms, 

weighted by their repeated use. The more times a term was used, the more prominent it 

appeared in the cloud. A sample word cloud generated from story headlines, during the 

time period between September 21 and September 27, 2014 is shown in Figure 5.6.  

 
Figure 5.6 – Word cloud of headline text for a set of digital artifacts published during September 21 
and September 27, 2014. 
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Font size is representative of the number of times a term is repeated throughout 

the corpus of artifacts allowing me to discover visually specific keywords and then 

develop thematic content and hierarchical clusters. For example, a review of the word 

cloud in Figure 5.6 reveals a primary emphasis on the term Ebola and secondary 

emphasis on the term virus (note that the term virus appears twice because it was used in 

story headlines both capitalized and all lower-case and Wordle makes a distinction 

between these to treat them as two distinct terms). Subsequent emphasis includes the term 

outbreak along with various references to African regions that had reported incidence of 

EVD. I have provided the visual result to demonstrate how the information is presented 

once all text was input into Wordle; however, my goal was to uncover keywords as a 

pathway to reveal specific themes over time and genre populations. As such, only a 

sampling of subsequently generated word clouds will be presented. 

Using my meta-categories, I tabulated primary and secondary keywords as 

visualized on the resulting word clouds after copying and pasting all headline text across 

specific genres, during a single time-point of analysis. For example, I included headlines 

for all National News, Government funded, Formal Science, and Magazine categorized 

webpages for each week of my timeframes. I repeated this analysis for all meta-genre 

populations and across all weeks between September 21 and November 15, 2014. (It is 

important to note that the CDC, as a government-funded agency, represents a genre that I 

would label as Global. However, the term CDC in the extracted keywords means that it 

appeared as part of the headline text, perhaps to reference something that the CDC had 

reported.) I ignored the terms Ebola, virus and outbreak as these appeared continuously 
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and consistently throughout all genres and time-points. A summary of my findings for 

story headline keyword analysis using Wordle is shown in Table 5.4. 

Intra-genre Keyword Analysis 
	
 To understand how communication topics shifted throughout the timeframe 

within each genre, I evaluated the intra-genre keywords that emerged with a specific 

focus on weeks 2 through 6 (9/28/14 to 11/1/14) since all meta-genre populations were 

represented and this abbreviated timeframe included the week of peak interest in Ebola, 

10/12-10/18/14, and the use of the EM image. Table 5.5 includes the keywords that I 

identified along with the week they emerged. I’ve also included the noteworthy Ebola 

news events as highlighted from the Medscape timeline I presented earlier in this chapter.  

Table 5.4 - Emergent Headline Keywords Over Time and Within Meta Genre 
Populations 

 Global Genre 
Populations 

Local Genre 
Populations 

Personal Genre 
Populations 

Week 1 
9/21-9/27/14 

Treatment, 
antibiotics 

N/A N/A 

Week 2 
9/28-10/4/14 

CDC, banning, 
travel, states 

Dallas, patient, 
travel, symptoms, 

infected 

Panic, mistakes, 
truth 

Week 3 
10/5-10/11/14 

Patient, potential Dallas, deadly, 
patient, travel, 

countries, ashes, 
health, risk 

Hot Zone, bats, 
threatening, flight, 

panic, bodies, 
worst, management 

Week 4 
10/12-10/18/14 

Texas, widespread, 
latest, health 

CDC, patient, 
hospitals, epidemic 

Sinister, policies, 
conspiracy, 

newsworthy, 
briefings, zombies 

Week 5 
10/19-10/25/14 

Prevention, 
guidelines, updates 

Patient, spread, 
rumors 

Risk, airborne, 
weaponized, expert, 

die, healthcare 
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Week 6 
10/26-11/1/14 

CDC, potential Affected, physician, 
nurses, airborne 

Threat, 
understanding, 

widespread 
Week 7 

11/2-11/8/14 
Treatment, 
epidemic 

County, health, risk N/A 

Week 8 
11/9-11/15/14 

CDC, treatment CDC, management N/A 

 

 Within the global meta genre population, the keywords follow a predictable pattern 

of association with the noteworthy event. When news broke about the patient infected in 

Africa that was being treated in Texas, terms like travel and states were a  

Table 5.5 – Genre Population Keywords as a Function of Ebola News 
Dates/News Global Genre 

Keywords 
Local Genre 
Keywords 

Personal Genre 
Keywords 

9/28-10/4/14 
First case of Ebola in 
U.S.; patient infected 

while in Africa 
 

CDC, banning, 
travel, states 

Dallas, patient, 
travel, symptoms, 

infected 

Panic, mistakes, 
truth 

10/5-10/11/14 
First U.S. Ebola death 

 

Patient, potential Dallas, deadly, 
patient, travel, 

countries, ashes, 
health, risk 

Hot Zone, bats, 
threatening, 
flight, panic, 
bodies, worst, 
management 

10/12-10/18/14 
Two nurses in Dallas 

test positive for Ebola; 
virus transmitted on 

U.S. soil 
 

Texas, 
widespread, 
latest, health 

CDC, patient, 
hospitals, epidemic 

Sinister, policies, 
conspiracy, 

newsworthy, 
briefings, 
zombies 

10/19-10/25/14 
New York physician 

tests positive for Ebola; 
virus transmitted in 

Africa 
 

Prevention, 
guidelines, 

updates 

Patient, spread, 
rumors 

Risk, airborne, 
weaponized, 
expert, die, 
healthcare 
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10/26-11/1/14 
Ebola outbreak appears 

localized to Africa 
 

CDC, potential Affected, physician, 
nurses, airborne 

Threat, 
understanding, 

widespread 

 

direct reflection of the information. Continuing to examine the keywords within the 

global genre population revealed that there was a close association with the reported 

news event. In addition, it is interesting to note that the term CDC appears at the 

beginning and end of this abbreviated timeframe, indicating a reference to an institutional 

and authoritative agency. 

A closer examination of the local genre keywords reveals that the topics remained 

related to the news events, but more descriptive terms began to occupy the headlines as 

the events unfolded over time. During the first two timepoints, September 28 to October 

5, 2014, the keywords Dallas, patient and travel were all prevalent. The local stories 

were focused on what was happening and being reported at the hospital in Texas. There 

were additional details about those stories that appeared to occupy the communication 

events early on. Terms like deadly and risk indicated a more descriptive mode of 

communication when compared to the global genre keywords at the same time. 

Continuing through the timeframe revealed that the local genre repeatedly included a dual 

focus aimed at new content and subjective interpretation. By the week of October 19, the 

local genre was specifically referencing possible rumors about Ebola. 

Looking closer at the personal genre population, it is evident from the beginning 

that headline focus was already shifting to fear and uncertainty. Consider the keywords 

from September 28 to October 4, 2014 in the personal genre population compared to the 
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global and local populations. During this week, the patient from Africa was admitted to 

the hospital in Texas. The global and local genres, collectively, included terms directly 

related to this news including the keywords Dallas, patient, travel. For the same week, 

the secondary and tertiary keywords that appeared most frequently in the personal genre 

communication events were panic, mistakes and truth. Within the personal genre 

population, keywords became increasingly dramatic and showed a high level of fear and 

uncertainty. By the week of October 5-October 11, 2014, references to the book The Hot 

Zone became so popular that the title showed up as a secondary keyword for all headlines 

retrieved from the personal genre population. During the week when the two nurses in 

Dallas tested positive for Ebola, fictional references remained high as observed through 

the use of the keyword zombies, but also a level of distrust could be observed through the 

use of terms like sinister and conspiracy. Beginning with week October 19-October 25, 

2014, the personal genre population showed a shift back to the actual news as terms like 

airborne and healthcare implied an interest in reporting about disease transmission and 

treatment.  

Inter-genre Keyword Analysis 
	

From an epidemiological lens, these data demonstrate that as the Ebola 

communication outbreak spread, distinct genre populations presented with different 

symptoms. Overall, the global genre population remained relatively focused on real-time 

events as evidenced by headlines that highlighted travel, treatment, and the CDC. By the 

time the communication outbreak spread to the local genre populations, more descriptive 

terms like ashes, affected, and deadly appeared in story headlines. And when the 
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communication outbreak reached the personal genre populations, headlines were 

transformed from event and fact-based communication to highly emotional and dramatic 

expressions. Terms like panic, mistakes, truth, sinister, conspiracy, airborne, and 

weaponized dominated headlines on personal blogs and informal websites.  

The evolving dialogue of emotionally charged conversations during the 

communication outbreak was undoubtedly linked to the emerging news about EVD in 

Texas. And while headline keywords may have pointed to attempts by the global (Texas, 

latest, health) and local (CDC, hospitals) genre populations to address the concerns about 

EVD in the U.S., digital audiences were blurring fact and fiction as they repurposed and 

repeated Ebola outbreak information.  

To move towards the development of genre population themes, I grouped and 

organized all of the keywords that appeared over the entire timeframe from September 21 

to November 15, 2014 within each meta genre population. I removed all duplication of a 

keyword within each meta population so that each word only appeared once. Then, I 

grouped each set of keywords alphabetically to facilitate comparisons across the meta 

genre populations. This representation of sample keywords across all timepoints for each 

meta genre population is shown in Table 5.6.   

Very little keyword repetition occurred between the meta genre populations, and 

no term appeared in story text across all three genre groups. The global and local groups 

shared the keyword terms: CDC, epidemic, health, patient, and travel. The local and 

personal meta genre populations shared the keyword terms: airborne, management and 
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Table 5.6 – Sample Meta Genre Population Keywords 

Global Local Personal 
banning, CDC, epidemic, 
guidelines, health, latest, 
patient, potential, 
prevention, states, Texas, 
travel, treatment, updates, 
widespread 

affected, airborne, ashes, 
CDC, countries, county, 
Dallas, deadly, epidemic, 
health, hospitals, infected, 
management, nurses, 
patient, physician, risk, 
rumors, spread, symptoms, 
travel  

airborne, bats, bodies, 
briefings, conspiracy, die, 
expert, flight, healthcare, 
Hot Zone, management, 
mistakes, newsworthy, 
panic, policies, risk, 
sinister, threat, threatening, 
truth, understanding, 
widespread, weaponized, 
worst, zombies 

 

risk. In Figure 5.7, I’ve displayed all of the keywords within each genre population, 

highlighting the overlapping boundary terms that spanned across the meta genre 

populations.  

 
 

Global 

 
banning, guidelines, latest, potential, prevention, states, 

Texas, treatment, updates, widespread 
 

 CDC, epidemic, health, patient, travel 
 

Local 
 

affected, ashes, countries, county, Dallas, deadly, hospitals, 
infected, nurses, physician, rumors, spread, symptoms 

 
 airborne, management, risk 
 
 

Personal 

 
bats, bodies, briefings, conspiracy, die, expert, flight, 

healthcare, Hot Zone, mistakes, newsworthy, panic, policies, 
sinister, threat, threatening, truth, understanding, widespread, 

weaponized, worst, zombies 
 

Figure 5.7 – Individual meta genre population keywords with overlapping terms highlighted.  
 
 The analysis of headline keywords revealed important information about the 

distinct meta genre populations as well as the potentially divergent themes represented 
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within each group. Before proceeding with thematic assignments, I reviewed the actual 

story text that accompanied each communication to identify keywords that might confirm 

or contradict my keyword assignments from the headline text. 

Emergent Keywords in Story Text 
	
 I conducted the keyword analysis of story text by again copying and pasting all 

retrieved words from a set of communication events into Wordle and extracted all 

keywords based on a visual analysis of the resulting word clouds. For the story text 

keyword analysis, I limited my review to visual generalizations that I could make directly 

from the word cloud. Because the volume of words was greatly increased due to word 

counts in the text compared to the headlines, I looked for words in the resulting clouds 

that would reinforce the keywords and messages that I had inferred from the headline text 

analysis. 

 A sample word cloud generated from story text, for a collection of genres within 

the local meta genre population is shown in Figure 5.8. Arrows point to secondary, 

tertiary, and other dominant keywords that support the terms I had previously identified 

for the local meta genre population from headline text analysis. Overall, the word clouds 

from story text analysis revealed complementary keywords to word cloud analysis for 

headline text across all three of my meta genre populations.  

It is perhaps not surprising that keyword emphasis from headlines is supported by 

analysis of the story text, yet in applying the epidemiological framework and organizing 

communication events across meta genre populations, I have invoked a hierarchical 

structure that maps communication from digital regions (genre populations) to the 
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individuals (communication events) that occupy those regions. It was important to 

confirm there were no underlying outbreak communication symptoms that had  

 

Figure 5.8 – Word cloud of story text for a set of digital artifacts from the local meta genre 
population. Arrows highlight key terms associated with headline text keyword analysis. 
 

emerged in the story content in order to proceed with thematic analysis based on headline 

keywords.  

Genre-Theme Relationships 
	

The identification of genre population specific themes was important in order to 

understand how each population responded to communication outbreak events. I 

developed themes for each meta genre population based on each group’s unique and non-

overlapping keyword terms as shown in Figure 5.9.  

Representative keyword terms from the global group included fairly objective and 

event-based words: banning, guidelines, latest, potential, prevention, states, Texas, 
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treatment, updates, widespread. The individual terms can almost be directly linked to the 

Medscape timeline of events. Overall, the global genres maintained a theme of fact-based 

communication. For example, the Ebola outbreak is widespread; there were patients in 

Texas; there are patient care guidelines in place; there are things to do to promote 

prevention of the spread of EVD; etc. To be clear, I am not saying that all communication 

that came from the global genre population was all-inclusive, user-friendly, or necessarily 

informative. That is not what I measured. But, there was a definitive focus on facts and 

objectivity as communication was disseminated from global genre sources.  

Moving into genre populations at the local level saw a shift to terms that I  

Meta 
Genre 

Population 

 
Identified Keywords 

 
Assigned Theme 

 
 

Global 

 
banning, guidelines, latest, 

potential, prevention, states, 
Texas, treatment, updates, 

widespread 
 

 
 

OBJECTIVE 
(Factual and event-based) 

 
 

Local 

 
affected, ashes, countries, county, 
Dallas, deadly, hospitals, infected, 
nurses, physician, rumors, spread, 

symptoms 
 

 
 

SUBJECTIVE 
(Inferential and story-telling) 

 
 
 
 

Personal 

 
bats, bodies, briefings, 

conspiracy, die, expert, flight, 
healthcare, Hot Zone, mistakes, 

newsworthy, panic, policies, 
sinister, threat, threatening, truth, 

understanding, widespread, 
weaponized, worst, zombies 

 

 
 
 

EMOTIONAL 
(Fictional and fear-based) 

Figure 5.9 – Genre population keywords and emergent themes 
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describe as subjective and descriptive: affected, ashes, countries, county, Dallas, deadly, 

hospitals, infected, nurses, physician, rumors, spread, symptoms. Terms like Dallas, 

deadly, infected, and symptoms could still be linked to objectivity. For example, there 

were patients in Dallas; the disease is deadly; many people had been infected; there are a 

range of symptoms; etc. But other terms like affected, ashes, and rumors begin to shift the 

theme from facts and objectivity to author interpretation and subjectivity. The local 

communication events therefore included themes of inference and story-telling. 

The personal genre population included keywords that could I describe as 

emotionally charged: bats, bodies, briefings, conspiracy, die, expert, flight, healthcare, 

Hot Zone, mistakes, newsworthy, panic, policies, sinister, threat, threatening, truth, 

understanding, widespread, weaponized, worst, zombies. There are still terms that can be 

viewed as objective (healthcare, widespread) and some that could be counted as 

subjective (policies, threat), but there are new terms that are overwhelmingly emotional, 

negative, and demonstrate a level of institutional distrust and a theory of conspiracy 

(mistakes, panic, sinister, weaponized, zombies). The personal genre population included 

themes of fear and fiction. 

Additional keywords that were part of the headline analysis appeared at the 

boundaries between neighboring meta genre populations. Conversations and concerns, as 

the genre groups became increasingly specific and focused, became dramatic and also 

began to blend fictional situations with factual content. Overall, boundary keywords 

provided a genre population transition, but conversations within a particular genre 

population remained relatively self-contained so that intra-genre communication events 
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operated at a greater frequency than inter-genre communication events. The emergent 

themes revealed that during the timeframe of heightened digital interest and 

communication about Ebola, distinct conversations occurred within disparate genre 

boundaries. And while neighboring genres displayed limited overlapping conversations, 

communication themes were dependent on distinct genre populations.  

Another important finding from an analysis of the genre themes and the flow of 

communication events across genre populations is that conversations on the personal 

genre sites were unidirectional and culminated at the personal level. That is, global 

communication could lead directly to both local and personal communication and 

communication events at the local level could lead to personal genre communication. 

Yet, there is no response from the global or local genre population to conversations and 

themes that occur at the personal level. Emotionally charged conversations and 

communication that occurred within the personal genre population were not addressed by 

either the local or global genre groups. I propose that monitoring personal genre 

communication and responding to distinct conversations of risk and concern as identified 

by an analysis of keyword terms, presents a pathway to possible containment of a 

communication outbreak during a global health crisis. 

Summarizing the Results 
	

The EM image of Ebola was overwhelmingly used as a decorative design element 

in digital communication events throughout the outbreak of 2014. It maintained a level of 

notoriety and importance as it was most often located as a leading and prevalent part of 

any communication event. It undoubtedly carried with it an implied authority by virtue of 
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its original scientific genre and production and a recognizability as an artifact of science. 

But, it also carried with it an element of fiction based on its background in the 

entertainment and related industries. The EM image of Ebola, used as a priority design 

element yet without context in communication events, may have impacted the way in 

which an audience perceived and responded to a communication message. 

The EM image of Ebola is both a unique artifact for study and a valuable digital 

research tool for public health and risk communication. Using the EM image of Ebola as 

a communication outbreak marker allowed me to retrieve a globally representative, yet 

manageable collection of digital communication events throughout the Ebola outbreak of 

2014. Viewing the collection of communication events through an epidemiological lens 

allowed me to track the spread of information across and within genres as well as over 

time and circumstance. The data and analysis showed that during periods of EVD 

dormancy, circulation of the Ebola photomicrograph along with corresponding 

communication events also remained dormant. This dormancy was transformed into a 

full-blown communication epidemic when Ebola began to spread outside the confines of 

Africa and infection was reported in the U.S. Specific communication triggers shifted the 

perspective of EVD from a geographically distinct disease, only relevant in distant 

regions, to one of increasing physical proximity and familiarity.  

The trajectory of the communication outbreak could be traced to specific genre 

populations by tracking the Ebola EM image as it emerged from dormancy and became 

an integral part of the communication outbreak landscape. While the EM image remained 

relatively stable and fixed in the digital host environments, the communication events and 
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corresponding themes were greatly transformed as the communication outbreak evolved. 

Global, local and personal genre themes evolved along a continuum from fact to fiction, 

respectively. Specific and focused genre populations began their own conversations about 

the Ebola virus in general and the spread of EVD.  

As digital conversations about Ebola spread to increasingly localized genres and 

audiences, conversations became more emotionally charged and may have been 

somewhat guided by previous experiences of the audience. The EM image, with its past 

fictional representations, may have contributed to the increasing shift away from Ebola 

outbreak facts.  

In the next chapter, I will conclude my dissertation with a discussion of my 

findings. I will situate the methodology and research broadly within the field of technical 

communication and, more specifically, I will discuss how my results relate to public 

health and risk communication, new media, visual studies, and circulation studies. I will 

present possible outcomes for my research and also discuss potential future studies. 
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CHAPTER VI 

DISCUSSION 
	

Summary of Research Findings 
	

I propose that monitoring personal genre communication and responding to 

distinct conversations of risk and concern as identified by an analysis of keyword terms, 

presents a pathway to possible containment of a communication outbreak during a global 

health crisis. This approach is a direct result of my findings based on the overarching 

research question: What textual, visual and design strategies accompany a microscopic 

image of Ebola when digitally circulated across genres and cultures during a global 

health crisis and how do those strategies evolve over the course of the crisis?  

• Research Question 1: What genres and cultures can be identified, as author or 

audience, in the digital use of the Ebola virus photomicrograph during the period 

of peak interest in 2014? Throughout the Ebola outbreak of 2014, global, local 

and personal genre themes evolved along a continuum from fact to fiction, 

respectively. 

• Research Question 2: Was the photomicrograph presented in its original state, or 

was it edited (colored, resized, etc.)? The EM image was a priority 

communication design element based on its location and size and was presented 

as a colorized version available on the CDC website. The consistent design 

elements made the EM image an artifact for study as well as a digital research 

tool. 
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• Research Question 3: What other information (textual, visual, auditory, etc.) 

accompanied the Ebola virus photomicrograph throughout these digital 

presentations? The EM image of Ebola was overwhelmingly used as a decorative 

design element, lacking context, in digital communication events throughout the 

outbreak of 2014. 

• Research Question 4: What mitigating circumstances (current events, 

pedagogical reasons, advances in research, etc.) contributed to the circulation 

and rate of use of the image? Throughout the Ebola outbreak of 2014, genre 

groups showed varying levels of communication events coincident with perceived 

risk. 

Tracking the digital circulation of the EM image of Ebola revealed genre-specific 

communication themes and increasing volume throughout the 2014 outbreak. My results 

showed that global genre communication events did not increase proportionately with 

local and personal digital conversations. Ultimately, as publics were constructing and 

reconstructing information and possible risk, government and institutional agencies were 

not responding directly to the growing private concern. Overall, thematic analysis of 

headline and story text within each meta genre population revealed that while global, 

local, and personal genre populations have some overlapping themes, as the 

communication epidemic evolved, inter-genre communication messages across the genre 

populations became increasingly disparate.  

While much of the current technical communication research with regards to 

public health and risk communication is focused on distinct communities of authors and 
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audiences, Web 2.0 technologies and widespread Internet access have created an 

environment where the boundaries between information user and information producer 

have been blurred. As authorship and re-authorship of information evolves, existing 

methodologies are not sufficient to capture technical communication processes as they 

exist independently of author and audience. This shift from author to audience research 

regarding the EM image of Ebola as it is used alongside public health and risk 

communication extends my epidemiological framework and communication outbreak 

metaphor and creates a new pathway for possible technical communication intervention 

by promoting the treatment of the epidemic at the level of a communication outbreak. 

Existing research has examined the ways that scientists use images to relay 

information to each other and to the public as well as focused on how scientific images 

circulate within specific genre populations and how images are transformed over time 

and across cultures. Existing studies have also made assumptions regarding how and why 

scientific images may be used and why they might be altered. In each of these studies, the 

focus is on authorship and re-authorship of the scientific image. To understand the use 

and circulation of the Ebola photomicrograph, however, requires a new research 

perspective. 

Because the EM image of Ebola remained largely unaltered (except for 

colorization) for over forty years, authorship can also be considered relatively constant. 

The increasing re-circulation of the Ebola image across scientifically distant genres 

situates the image as both an icon of disease and a novel digital research tool. Tracking 

the circulation of the image along with accompanying messages can provide information 
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about a growing collection of digital communication that is dependent on outbreak 

circumstances.  

Images of science have increasingly found their way to various publics, but not all 

of those images are re-used and re-circulated by those publics. In recent years, electron 

microscopic images of contagions have increasingly accompanied public health and risk 

communication messages. The images are often quite artistic, captivating, and even 

sensationalistic. The very nature of how the images are captured and what they represent 

increases the distance between the artist/scientist who created the image and the audience 

that receives the image. Most people will never collect a contagion, prepare a 

microscopic slide of that specimen, and then photograph an image of the slide. Yet the 

EM image of Ebola freely circulated throughout the 2014 outbreak.  

My study suggests that non-scientific audiences accepted that the microscopic 

image of Ebola that they encountered online must be important, but they were just not 

sure how or why. When digital audiences became the authors of Ebola-related 

information, they included the EM image of Ebola in their communication and largely 

without any context. I propose that the EM image of Ebola was used by these 

scientifically distant genres because it 1) adds an air of scientific authority to the 

message; 2) brings the ideas of risk and uncertainty to the foreground of the message; and 

3) serves to dramatize an emotionally charged story. The results from my global, local 

and personal genre-theme relationships support this argument.  

Regardless of how, why, when, or where the Ebola image appeared online, no 

distinct description of the image nor any reference to the image was included in the 
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accompanying text or ALT-txt tagging. These findings further support my argument that 

reasons unrelated to the communication event induced digital authors to choose the Ebola 

EM image to accompany their story. 

I further argue that using the image, particularly without any textual reference, 

perpetuated a message of uncertainty. In addition, and specifically without 

contextualization, the audience will likely work to decipher the message by bringing their 

own experiences and background, possibly interfering with factual message content. My 

results clearly showed a movement from fact to fiction as communication events travelled 

across increasingly focused and personal genre populations. My research presents a novel 

and important methodology and framework for assessing the use of scientific images in 

risk communication. Beyond understanding why a specific image is used, my goal is to 

assess how the use of scientific images may compete with or complement risk messages.  

Situating the Findings 
	

Public health and risk communication research is deeply embedded within the 

field of technical communication and rhetoric. In their 1998 article “Toward a critical 

rhetoric of risk communication: Producing citizens and the role of technical 

communicators,” Jeffrey T. Grabill and W. Michele Simmons argue that risk is socially 

constructed and not a one-way linear transfer of knowledge from authoritative agencies to 

the public. The authors further “reconceptualize risk communication as a type of 

technical communication” and posit a “more research-driven, analytical role for the 

technical communicator” (Grabill, 1998). To accomplish these research goals in an 

evolving digital communication environment requires new methodologies. 
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One of the goals of technical communication research is to understand the ways in 

which information is constructed and disseminated. Building on that knowledge, 

technical communication practitioners can make contributions to a broad range of 

disciplines including science, medicine and public health and risk communication. Risk 

communication research has revealed important frameworks and heuristics that describe 

how risk messages are constructed by experts and received by laypeople. General 

findings have included that public perceptions of risk are frequently misaligned with 

scientific assessments and that non-expert audiences bring other factors to risk 

assessment such as their own understanding and background, the risk’s catastrophic 

potential, geographic or cultural proximity of the risk, and the prospective ways to 

control the risk (Slovic, 2000). Furthermore, it has been shown that people base their risk 

judgments not only on what they think about the risk but also on what they feel about it 

(Romer, 2001) and these feelings may influence and “supersede what that individual 

considers the wisest course of action” (McComas, 2006). To contain risk and control 

epidemics, it is imperative that we not only understand how disease is spread, but also 

how messages of risk are received and further circulated throughout a global health crisis. 

My dissertation presents findings that elucidate novel pathways to risk message reception 

and circulation throughout the Ebola outbreak of 2014. 

Choosing content and designing risk messages has historically relied on experts to 

facilitate appropriate “mental models” (Morgan, 2002; Niewohner, 2004). But the notion 

of expert and layperson is somewhat dissolved when risk messages are communicated 

digitally. Digital circulation of risk messages presents more complex relationships 
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between author and audience as well as reception and perception. Once information 

reaches a digital host, unrestricted circulation can make tracking and assessing risk 

message transformation difficult. My study addresses the complexity of digital risk 

message circulation along with the eroding boundaries between author and audience by 

tracking risk messages across genre boundaries. My epidemiological framework 

acknowledges that new risk messages that accompany emerging outbreaks of existing 

contagions may in fact not be new risk messages at all, but rather existing messages that 

lay dormant until their repurposing, reconstruction, and recirculation. 

 Images are an important aspect of public health and risk communication. 

Visualizations demonstrating steps to reduce disease spread, photographs of infection 

host organisms, images of healthcare workers caring for patients, and microscopic images 

of contagions represent a sampling of the kinds of non-verbal messages that can 

accompany risk communication. My study focused specifically on a microscopic image 

as a subset of scientific images. Along with overall content and textual analysis of the 

risk messages associated with the microscopic image, I showed how the image can also 

be used as an important research tool. I presented a reproducible methodology and 

framework that can be applied to future studies aimed at addressing public health and risk 

communication within and across distinct digital genre boundaries.  

Study Limitations 
	

While my research focused on a broad range of communication events that 

utilized a single, colorized version of the Ebola EM image, one of the limitations of my 

study is that I only used one, albeit the most popular, of the colorized versions of the 
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Ebola photomicrograph. A sampling of some of the other colorized versions is shown in 

Figure 6.1. Including additional versions of the  

         

          

      
Figure 6.1 – Sample colorized versions of the EM image available online 

 

EM image in the research design might reveal more insight into risk message circulation 

within specific genre populations. Additional analysis utilizing other EM images of Ebola 

could also shed light on overall digital communication design and layout preference 

 Another limitation of my study was my grouping of communication events within 

a specified week, as opposed to a daily review or other timeframe. Collecting additional 

data points might reveal more information about the order and timing of risk 

communication messages within and between the meta genre populations and especially 

with regards to the local and personal genre populations. Understanding whether the 
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personal genre groups respond most directly to communication events reported on global 

or local genre websites could provide additional insight with regards to information flow 

that might result in the development of improved strategies for communication outbreak 

intervention.

 While I demonstrated that my collection of digital communication artifacts was 

representative of broader communication during the Ebola outbreak, overall textual 

analysis of those artifacts was somewhat limited by my word cloud method. The 

approach was useful in identifying a hierarchy of keywords in headline text, but the 

method posed challenges when trying to create relevant and readable word clouds of 

entire story texts. The abbreviated word cloud analysis that I applied to the actual story 

text provided a valuable secondary confirmation of keywords I had already identified 

from analysis of the headline text. Overall keyword analysis of story text might be 

enhanced by alternative textual analysis. 

Future Studies 
	

While my analysis addressed specific research questions, it also presented new 

avenues for future studies. In particular, distinct questions related to the EM image 

emerged throughout the course of my data analysis. Keeping in mind that an electron 

microscopic image is captured in black and white only, colorized versions of the EM 

photomicrograph represent an image that was edited post-production and outside of the 

scientific laboratory where it was produced. Additional research opportunities include a 

closer examination of 1) the types of colorization that have been done to the image; 2) the 
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communication events that used these additionally edited versions; and 3) the ways an 

audience responds to or views the distinct colorized versions.  

Additional quantitative and qualitative analysis regarding how the image is 

perceived by specific audiences presents another opportunity for future studies. 

Presenting the image to an audience and asking questions like “What does the image 

signify?”, and “How does the image make you feel?” could provide insight and pathways 

to bridge a growing divide between experts and publics as well as global and personal 

communication genres. Additional information regarding how much time the audience 

focuses on the image could be addressed by presenting the image alone or with a story 

headline or text and then measuring the audience’s eye movement patterns via eye-

tracking. Understanding how the audience uses the image presents an important pathway 

to improving overall design of risk communication messages. 

There is also a broader question related to the role of microscopic images as 

content of risk communication. Microscopic photographs are a unique subset of overall 

images that accompany risk communication. Consider the images shown in Figure 6.2 

retrieved from digital communication related to a) the Zika virus outbreak of 2016; b) a 

Salmonella outbreak in 2016; c) a Listeria outbreak in 2015; and d) the Ebola outbreak of 

2014. What sets scientific images apart is that the audience will likely have no frame of 

reference for deciphering what the image means. The photograph of a mosquito in Figure 

6.2a has an implied message related to the Zika virus that might be received as 

‘mosquitoes harbor Zika; stay away from mosquitoes and places where they can be 

found’. Likewise, the photograph of cucumbers in Figure 6.2b related to a Salmonella 
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outbreak might be received as ‘cucumbers are harboring Salmonella; don’t eat 

cucumbers’.  The images shown in Figure 6.2c and d have no implied meaning to a 

general and non-scientific audience. The audience must translate and impart meaning or 

 
a) Zika virus image (https://www.cnn.com/2016/02/ 
02/health/zika-forest-viral-birthplace/index.html)  	

 
b) Salmonella outbreak image (http://www.food 
safetynews.com/2016/12/) 

 
c) Listeria outbreak image (https://www.cnbc.com/ 
2015/04/21/recall-by-blue-bell-due-to-listeria- 
concerns.html) 
 

 
d) Ebola outbreak image (http://medicine.fiu.edu 
/foryourhealth/) 

Figure 6.2 – Representative risk message photographs 

ignore the image altogether. Future studies could be directed at understanding a) why 

certain images are chosen to accompany risk communication; and b) what messages, 

implied or explicit, accompany the image. These studies could directly utilize the 

methods I have introduced in my dissertation. 

There is much that can be learned from further analysis of the ways in which the 

EM image of Ebola, as well as other risk communication images, are contextualized and 

more specifically, not contextualized, within and across genres. Future studies could also 
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address whether improved image context enhances story comprehension and what role 

that might play on perceived outbreak risk.  

Conclusion 
	

In this dissertation, I introduce a novel approach to analyze the circulation and 

transformation of information throughout a global health crisis. I present a new 

perspective for the field of public health and risk communication that dismantles the 

notion of audience and author as distinct entities and instead acknowledges that across a 

digital landscape, the message receiver can seamlessly become the message mediator, 

analogous to the way that the infected can transform into the infectious. I use this 

perspective to develop an epidemiological framework to track the evolution and 

transformation of risk messages during the Ebola outbreak of 2014 by first identifying an 

impartial agent of the communication events. I demonstrate how an epidemiological 

approach to communication processes can reveal novel pathways of connection and 

disjuncture throughout a global health crisis as well as real-time tracking of message 

transformation. Situating the digital message circulation as a crisis communication 

epidemic has implications for the study, practice and teaching of public health and risk 

communication.  

Throughout a global health crisis, varying levels of uncertainty circulate amongst 

the public. I have demonstrated an area for future technical communication research that 

includes evaluating specific agency responses to growing public fears as uncertainty 

spreads. I have also presented a method that can be used to identify, extract and then 

inform authoritative agencies about impending communication epidemics. These risk 
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messages can be evaluated within or across genres, but also from a design perspective, 

shedding light to scientific agencies about how images, and possibly messages, continue 

to circulate. This presents an opportunity for the technical communicator practitioner to 

develop strategies for risk communication that can help the public deal with and perhaps 

become comfortable with some level of uncertainty. My research also advances a 

technical communication pedagogical agenda that includes combining existing digital 

tools with new methods and frameworks as I have done with the development of an 

epidemiological framework.  

The epidemiological approach is particularly useful as it can shed light on how 

information both penetrated various genre populations and was transformed within those 

populations. This pushes existing public health and risk communication research to 

examine increasingly complex message circulation and relationships. To implement the 

epidemiological framework requires the identification of a valid outbreak agent. As both 

an icon of EVD and a genre-, cultural- and time-independent communication object, the 

Ebola virus photomicrograph was a representative artifact and digital research tool. My 

analysis revealed that digital conversations on a global, local and personal level became 

self-contained, with little overlap, during periods of heightened interest in the 2014 global 

epidemic of Ebola. Furthermore, digital communication events became increasingly 

localized and emotionally charged as newsworthy triggers moved an Ebola virus 

epidemic geographically closer to the U.S. Audiences reconstructed information, and 

blended fact and fiction as the communication epidemic swept across genre populations. 
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The ongoing and genre independent use of a distinctly scientific image of an 

Ebola virion was coupled with an overwhelmingly absent contextualization of the image. 

This meant that the audience was left to independently impart meaning to the image and 

connect that meaning to the risk message. As the scientific image became more removed 

from global genres, the risk communication messages became increasingly fearful. My 

approach provides a way to discern evolving risk perceptions throughout a global health 

crisis through the identification of specific keywords and themes present in a broad, but 

connected, corpus of digital conversations. My method acknowledges that the digital life 

of an image may begin with a specific purpose, explicit message, and intended genre or 

audience. But over time and circumstance, as the image decorates an ever-expanding 

collection of disparate communication, the origin, meaning and purpose of the image is 

removed. I exploit this lack of context to situate the Ebola EM image as an impartial 

digital host, an intercultural chaperone that can bridge previously disconnected 

communication events.  

I identified the Ebola EM as an intercultural chaperone of communication events 

because of my background in science. In many of the risk messages I encountered during 

the outbreak of 2014, I consistently recognized that the image was independent of the 

message. Recently available digital research tools present more formulaic ways to 

identify possible intercultural chaperones for ongoing public health and risk 

communication research. For example, Google Trends now includes a filter that enables 

web search trending data for images. The identification of popular risk message 

visualizations can now be achieved by overlaying frequently searched terms with 
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trending images for a specific outbreak. Popular images can then be tracked using reverse 

image search tools to identify possible intercultural research chaperones. I propose that in 

addition to the Ebola EM, there are other intercultural chaperones that can be identified to 

guide public health and risk communication research and inform practitioners to develop 

original content as well as population relevant risk message responses. 

The epidemiological framework I present highlights the ways in which genres 

intersect and diverge. For the technical communication practitioner, this presents an 

opportunity to direct design and intervention strategies. My results highlight the need to 

address local genre populations as they begin to assign fictional and fear-driven aspects 

to objective and fact-based messages. In a 2017 Health Security Memo to the United 

States New Administration and Congress, Tara Kirk Sell writes specifically about the 

public’s concern about Ebola during the outbreak of 2014: 

“…although the intense public reaction to Ebola in the United States was 
not warranted, considering the specific conditions required for spread of 
the disease…heightened perceptions of risk, regardless of their basis in 
real risks to the public, need to be accepted as valid concerns to be 
addressed.” (p. 28) 

 

Addressing public risk concerns requires an understanding of what those concerns are. 

My study showed that the public’s response to newsworthy events related to the Ebola 

outbreak of 2014, included emotional messages which were markedly divergent from the 

original content. Authoritative agencies did not provide a response to the local genre 

population’s increasingly fearful, and fictional, risk message conversations. My proposed 

framework provides a way to identify when and how risk messages transform throughout 
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a communication outbreak, thus guiding practitioners in the design, development, and 

scheduling of risk message responses.  

My approach is informed by existing methods used to conduct an epidemiological 

study of an emerging infectious disease. The first indication of a disease outbreak is the 

onset of symptoms in an individual and ultimately a population. As epidemics travel 

across populations, epidemiologists must determine how the disease is spreading. This 

includes understanding modes of transmission, development of novel symptoms, as well 

as possible vulnerable populations. To contain the epidemic, the goals include treating the 

infected patients and identifying targets to disrupt the spread. Likewise, an 

epidemiological approach to a communication outbreak focuses first on the affected 

genre populations, then follows messages as they spread to other genre populations. My 

perspective promotes a research agenda that focuses on the risk messages and their 

pathways to dissemination. Do new genre populations present with different ‘symptoms’ 

as exhibited by emerging keywords and themes? How do the messages cross from one 

population to another, or what is their mode of transmission? These questions can be 

addressed by using specific, yet independent communication markers and applying an 

epidemiological framework to track the communication contagion.  

My dissertation presents and outlines specific methods that can be used to monitor 

and analyze risk conversations during a global health crisis. The framework and 

methodology that I employ can also be introduced in crisis communication curriculum.  

Furthermore, beyond the specific identification of an intercultural chaperone and the 

deployment of an epidemiological framework, in a broader sense, my dissertation 
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advances the importance of an evolving curriculum that promotes the incorporation of 

emerging digital tools and resources. 

Good risk communication must be adaptable to a dynamic risk situation and must 

take into account both individual and community knowledge, attitudes, and risk 

perception and construct messages that ensure the public is informed about and given 

appropriate steps to protect themselves from infectious diseases. Good risk 

communication must also address a public’s specific concerns, no matter how factual or 

fictional and I have demonstrated a method that can trace the evolution of a specific risk 

message along a continuum from objectivity through subjectivity and ultimately fear-

based bias. My research focuses on risk messages as a pathway to specific genre 

populations and presents a new perspective for audience/author duality within genre 

communities. I reveal how distinct newsworthy events resulted in very different message 

content across multiple, digital genre populations. The results are specific to the Ebola 

outbreak of 2014, but I have presented a methodology and framework that can be applied 

to other public health and risk communication crises. 
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