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ABSTRACT 
 

For millennia, antibiotics have been used to treat infections, although it was not 

until the last century or so that people discovered that infections were caused by bacteria. 

From 1945-1955, penicillin, streptomycin, chloramphenicol, and tetracycline ushered in 

the antibiotic age. However, today, many of these original antibiotics and most of their 

successors are largely ineffective due to antibiotic resistance. The use and misuse of 

antibiotics in both human and animal medicine has led to decreased efficacy of many 

common antibiotics due to bacteria’s ability to develop resistance.  

Using sentiment analysis software and content analysis, this three-phase study 

sought to understand how online and traditional media discuss the topic of antibiotic use 

in livestock. Using a public opinion survey in the last phase, this study additionally 

sought to understand what effect framing of antibiotic use in livestock and the 

development of antibiotic resistant bacteria had on public opinion.  

During phase one, Nuvi, a social media monitoring program, provided sentiment 

for each tweet and coded 64.8% of the content (n = 129) as negative compared to the 

38.2% (n = 76) humans coded as negative. The contrast between human coders and Nuvi 

indicates there could be discrepancies between how Nuvi codes content and the way a 

human might interpret the content. No key influencer discussed antibiotic use in livestock 

positively. Findings suggest agricultural communicators should not rely completely on 

the output from Nuvi to evaluate how the public discusses issues related to agriculture, 

particularly controversial issues. 

During phase two, a quantitative content analysis was conducted on three national 

U.S. newspapers from 1996 – 2017 and found three primary frames were used when 
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discussing antibiotic use in livestock and antibiotic resistance. The content analysis also 

indicated that over 40% of the news articles contained no scientific source when 

communicating about this scientific topic. Based on the frames identified, some readers 

are being ill-informed about this topic and could be using this information in their 

decision making without having all of the facts. Science communicators should prioritize 

the inclusion of scientific sources in their writing as they communicate about complex, 

controversial topics. 

In the final phase, a between-subjects experimental survey research design, 297 

participants indicated their perceptions of antibiotic use in livestock and the development 

of antibiotic resistant bacteria before being randomly assigned to one of three conditions. 

Each condition was a mock Twitter account framed differently based on findings from 

phase two. After reading their assigned mock Twitter page, respondents indicated their 

trust of the information contained in the account, their information seeking behavior, 

demographics, and their support for antibiotic use in livestock. Using an ANCOVA, 

results indicated the frame influenced trust of information (F = 8.7, p < .05) and 

information seeking behavior (F = 4.48, p = .01) while support was not significant (F = 

2.7, p = .07). Results suggest the blame frame has the greatest influence on shaping 

public opinion of antibiotic use in livestock and the development of antibiotic resistance.  

This study allowed for the development of a more robust understanding as to what 

kinds of information are being communicated to the public regarding the topic. By 

identifying what messages are being communicated to the public, the researcher was then 

able to test the effects of these messages on the public. This study indicated the inclusion 
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and omission of specific information can influence public opinion of antibiotic use in 

livestock and the development of antibiotic resistant bacteria. 
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CHAPTER I 

INTRODUCTION 

This chapter will provide an understanding of the development of antibiotics, the 

role antibiotics play in the livestock industry, and the development and current state of 

antibiotic resistance. The importance of communicating the role antibiotic use in 

livestock production plays in the development of antibiotic resistance will also be 

discussed, particularly pertaining to print and online media. The context of the study, 

purpose, research questions, and frameworks are also presented in this chapter.  

Background and Setting 

For millennia, antibiotics have been used to treat infections, although it was not 

until the last century or so that people discovered that infections were caused by bacteria 

(The History of Antibiotics, n.d.). Molds and plant extracts were used to treat infections 

in some of the earliest civilizations. For example, Egyptians used moldy bread on 

infected wounds (This History of Antibiotics, n.d.). From 1945-1955, penicillin, 

streptomycin, chloramphenicol, and tetracycline ushered in the antibiotic age. However, 

today, many of these original antibiotics and most of their successors are largely 

ineffective due to antibiotic resistance (Clardy, Fischbach, & Currie, 2009).  

The use of antibiotics became widespread in American agriculture in the mid-20th 

century as researchers began to understand the positive economic impacts that sub-

therapeutic levels of antibiotics in animal feed and water could have on growth 

promotion (Gustafson & Bowen, 1997). By providing antibiotics at low levels (sub-

therapeutic) over time, some livestock species were found to grow more rapidly without 

the need for additional feedstuffs (Gustafson & Bowen, 1997). This sub-therapeutic use 
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was found to be most beneficial in pork and poultry production while being less effective 

in beef production (McKenna, 2016). The continued use of this practice has been 

controversial for some time with concerns that this use of antibiotics stimulates increased 

proliferation of antibiotic resistant bacteria, thus making it more challenging to treat 

bacterial infections (Lappe, 1982). 

Both agricultural industry groups and groups campaigning against the use of 

antibiotics for growth promotion have disagreed regarding the science behind antibiotic 

resistance and the role sub-therapeutic use plays in this proliferation (Martin, 2005). Both 

groups tend to find scientific evidence that supports their agenda, thus making this a 

challenging issue with regard to public debate (Martin, 2005).  Despite this disagreement, 

scientific evidence has identified the presence of antibiotic resistant bacteria in food 

animals given antibiotics for growth promotion (Landers, Cohen, Wittum, & Larson, 

2012). This study additionally found antibiotic resistant bacteria on the clothing and in 

the intestinal systems of individuals working on the farms and those who lived in close 

proximity to the farms (Landers et al., 2012).  

Campaigns toward antibiotic stewardship have been developed internationally, 

nationally, and locally to encourage sensible use and limit unnecessary exposure to 

antibiotics, with the final goal of preserving the effectiveness of these to allow for their 

continued use for serious and life-threatening diseases (Garofalo et al., 2007). One 

campaign working to preserve the effectiveness of antibiotics is the One Health Initiative.  

The One Health Initiative is a movement to forge co-equal, all inclusive 

collaborations between physicians, osteopathic physicians, veterinarians, dentists, 

nurses and other scientific-health and environmentally related disciplines, 
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including the American Medical Association, American Veterinary Medical 

Association, American Academy of Pediatrics, American Nurses Association, 

American Association of Public Health Physicians, the American Society of 

Tropical Medicine and Hygiene, the Centers for Disease Control and Prevention 

(CDC), the United States Department of Agriculture (USDA), and the U.S. 

National Environmental Health Association (NEHA) (One Health Initiative, 2018, 

para.1). 

The concept of the One Health Initiative is the strategic, interdisciplinary 

collaboration and communication with the health and wellbeing of humans, animals, and 

the environment at the forefront (One Health Initiative, 2018). One Health describes its 

goal as working to protect and save millions of lives in present and future generations 

though good stewardship of biologics including antibiotics (One Health Initiative, 2018). 

Antibiotic use in both humans and animals and the development of antibiotic 

resistant bacteria continues to be a looming public health crisis with at least two million 

people becoming infected with bacteria resistant to antibiotics in 2013 in the United 

States (Centers for Disease Control and Prevention, 2017). An inherent consequence of 

exposure to antibiotic compounds, antibiotic resistance arises as a result of natural 

selection resulting in bacteria that are not affected by antibiotics or antimicrobials 

(Aminov & Mackie, 2007). Despite the continually growing research surrounding animal 

disease and their management in the fields of animal, dairy, poultry, meat and food 

science, the use of antibiotics in animal agriculture has received little attention from 

social science researchers (Morris, Helliwell, & Raman, 2016).  
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Published in June 2015, the final rule of the Veterinary Feed Directive (VFD) 

required the use of antibiotics approved for both humans and animals to be discontinued 

for the use of growth promotion. This final rule officially went into effect in January 

2017 (Food and Drug Administration, 2017). VFD drugs are animal drugs intended for 

use in animal feed with the supervision of a veterinarian. Throughout the past several 

years, the Food and Drug Administration (FDA) has taken strides toward a fundamental 

change in how antibiotics are to be used in the feed and water for food-production 

animals (FDA, 2017). The VFD final rule provides veterinarians with a framework as to 

how to authorize the use of antibiotics when needed for animal health purposes (FDA, 

2017).   

Need for the Study 

The use of antibiotics in livestock production has long been debated, principally 

the practice of providing antibiotics at sub-therapeutic levels for growth promotion. This 

has been disputed because of concerns that it encourages the development of antibiotic 

resistant bacterial strains, thus making it harder to treat bacterial infections (Lappe, 

1982). Antibiotics are used in livestock production in three ways. First, antibiotics are 

used to treat bacterial infections in animals that are sick. Second, antibiotics can be used 

as a pre-exposure prophylactic where there is increased risk of infection, such as in 

instances where animals are under more stress than usual such as at weaning, during 

transport, or when changing a diet. This use for antibiotics helps the animals ward off 

infections during these stressful times. Finally, antibiotics can be fed in small quantities, 

also known as sub-therapeutic levels, for growth promotion (Salyers, 2005).  
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In the U.S., antibiotics as growth-promoters have been the focus of a prolonged 

dispute between agricultural industry groups who argue the practice is safe and groups 

campaigning against antibiotics as growth-promoters due to the role this use plays in the 

development of antibiotic resistant bacteria, with both sides claiming scientific evidence 

supports their case (Martin, 2005). In 2013, the FDA gestured a change in its position, 

calling for the livestock industry to phase out the use of antibiotics of medical importance 

to humans for the purpose of growth promotion (Martin, 2005). This action requires 

farmers and ranchers to discontinue using antibiotics for growth promotion that play 

specific roles in maintaining public health among humans (Martin, 2005).  

Antibiotic resistance is a term used to describe the development of resistance in 

infectious bacteria to the action of antibiotic agents designed to eliminate them (O’Neill, 

2014). The rise of antibiotic resistance has been of particular concern as a human public 

health issue where it becomes more difficult to treat or prevent possibly life-threatening 

infections (O'Neill, 2014). The increase of antibiotic resistance has historically been 

linked to overuse and misuse of antibiotics. Yet, the precise consequences of agricultural 

use with regard to its effects in the human use of antibiotics remains disputed (O’Neill, 

2014). 

The understanding of food production continues to be a growing area of concern 

for the public. Additionally, the use of antibiotics in food animal production is 

continually emerging as one of the greatest concerns for Americans (Brewer & Rojas, 

2007, Hwang, Roe, & Teisl, 2005). In 2016, 24% of U.S. consumers ranked animal 

antibiotics as one of their top three food safety concerns (International Food Information 

Council Foundation, 2016). The responsible use of antibiotics has particular significance 
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at a time when antibiotic and other forms of antimicrobial resistance have become 

prominent policy concerns (Morris et al., 2016). 

Purpose and Research Questions 

 Through this study, the researcher sought to determine how traditional and online 

media impact public opinion of antibiotic use in livestock and the contribution this use 

makes to the development of antibiotic resistant bacteria. The purpose of this study was 

to better understand how online media, specifically Twitter, and traditional media, 

specifically The New York Times, Washington Post, and USA Today, discuss the topic 

and what impact the manner in which the topic is discussed has on public opinion. Using 

a multi-method approach, integrating sentiment analysis, quantitative content analysis, 

and an experimental survey, I intended to understand how antibiotic use in livestock was 

discussed in the media and what impact this has on public opinion. The following 

research questions were used to address the purpose of this study: 

A Sentiment and Content Analysis of Twitter Content Regarding the use of 

Antibiotics in Livestock 

RQ1: How many total mentions of livestock, antibiotic, and resistance, occurred 

across all social media platforms from January 1-August 31, 2017? 

RQ2: What were the trending hashtags on Twitter regarding the use of antibiotics 

and antibiotic resistance in livestock? 

RQ3: What was the social media reach regarding the use of antibiotics and 

antibiotic resistance in livestock? 

RQ4: Who were the key influencers on Twitter regarding the use of antibiotics 

and antibiotic resistance in livestock and what were their characteristics? 
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RQ5: What was the sentiment of tweets regarding the use of antibiotics and 

antibiotic resistance in livestock? 

A Content Analysis of Antibiotic use in Livestock in National U.S. Newspapers 

RQ1: What scientific sources were used by national U.S. newspapers to discuss 

antibiotic use and resistance in livestock from 1996–2017? 

RQ2: What frame elements were present regarding antibiotic use and resistance in 

livestock in national U.S. newspapers? 

RQ3: How did national U.S. newspapers frame articles related to antibiotic use 

and resistance in livestock? 

The Influence of Framing Effects on Public Opinion of Antibiotic use in Livestock 

RQ1: How does framing of Twitter content influence trust of information 

regarding antibiotic use in livestock and antibiotic resistance? 

RQ2: How does framing of Twitter content influence information seeking 

behavior regarding antibiotic use in livestock and antibiotic resistance? 

RQ3: How does framing of Twitter content influence support of antibiotic use in 

livestock? 

Frameworks 

 Multiple frameworks guided this multi-method study. Roger’s (2003) Opinion 

Leadership served as the conceptual framework for the sentiment and content analysis of 

Twitter content; Framing (Goffman, 1974) served as the theoretical lens for the content 

analysis of national U.S. newspapers, and Framing Effects (Tversky & Kahneman, 1981) 

served as the theoretical lens for the public opinion survey. 
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Opinion Leadership 

 Opinion leadership serves as the primary means in which thoughts, ideas, and 

opinions are spread (Rogers, 2003). Information received by an audience from an opinion 

leader can then be used in the decision-making process for adopting a new innovation or 

accepting a new thought, idea, or opinion. Traditionally, the opinion leader pays close 

attention to issues reported in the media, discusses these issues, and views themselves as 

more inclined to persuade others to adopt an opinion or make an action (Lazersfeld, Katz, 

& Gaudet, 1948). The opinion leader earns and maintains his or her status as the opinion 

leader through conforming to norms established within the social system and being 

socially accessible (Rogers, 2003). Opinion leadership has been found to play an 

important role in motivating individuals to discuss issues on online platforms such as 

Twitter (Park, 2013). Further, Winter and Neubaum (2016) found that individuals with 

higher personality strength work to influence others on social media. 

Framing 

 Framing is the selection of some aspects of reality and working to make them 

more salient to the public (Entman, 1993). In the context of journalistic writing, a writer 

can promote a specific definition of an issue, what caused the issue, and offer 

recommendations for how to solve the issue (Entman, 1993). By conducting frame 

analysis, researchers are better able to understand how an issue is communicated to the 

public, resulting in a better understanding as to how the public might view the issue 

(Scheufele & Tewksbury, 2007). Framing theory proposes that media play a vital role in 

making certain issues more salient than others in addition to providing a particular angle 

to describe the issue (Entman, 1993, 2004). Previous framing research found news media 
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to be more ambivalent regarding issues related to agricultural biotechnology and more 

positive regarding how it reports on medical technologies (Marks, Kalaitzandonakes, 

Wilkins, & Zakharova, 2007).  

Framing Effects 

 Information framed to the public is generally coded as either a gain or a loss 

(Tversky & Kahneman, 1981). When an individual is provided with information, he or 

she makes a decision regarding if they are more risk-averse or more risk-seeking based 

on the information communicated and then use this in the decision making process 

(Tversky & Kahneman, 1981). Despite this, small, seemingly inconsequential changes 

can be made to messages that when communicated can change the audience’s mind 

regarding the topic (Tversky & Kahneman, 1981). The manner in which a journalistic 

piece is framed can bring particular aspects of a story importance over other aspects of 

the story through inclusion and exclusion of particular elements (Entman, 1993). Matthes 

and Kohring (2008) called these aspects of the story “frame elements.” These frame 

elements are thus used to build the frame of the story and communicate a specific angle 

to the public.  

Previous research has indicated that frames are distinct not only at the message 

level, but also at a psychological level (Nelson, Oxley, & Clawson, 1997). Frames differ 

from other message forms in their obvious structure and in the way they influence 

popular thinking (Nelson et al., 1997). If the receiver of communication understands and 

believes a message, and if the message contradicts the receiver’s prior attitude, then the 

attitude should change in the direction the message implies (Nelson et al., 1997). Frames 

activate existing beliefs among those already familiar with the frame (Nelson et al., 
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1997). By including certain frame elements and excluding others, public opinion can be 

shaped by this inclusion or exclusion of pieces of information (Matthes & Kohring, 

2008).  

Research Design and Rationale 

 The current study used a sequential, multi-method research design. Ary, Jacobs, 

and Sorenson (2006) described multi-methods research as the use of two or more 

different data collection procedures that use the same research tradition (quantitative or 

qualitative). The use of multiple research methods in this study allowed the researcher to 

collect and analyze media content regarding antibiotic use in livestock and antibiotic 

resistance and use these findings to test messages on the public.  

 Three quantitative methods were used for this study: sentiment analysis, content 

analysis, and survey research. In the first stage of the study, a sentiment analysis was 

conducted on Twitter content collected for an 8-month period in 2017 regarding 

antibiotic use in livestock and antibiotic resistance. Nuvi, a social media monitoring 

system, collected and assigned sentiment (positive, negative, or neutral) to each tweet 

during the period. Following this, human coders coded the content of the tweets and 

assigned them sentiment blind to Nuvi’s sentiment assignment. Human coders also coded 

the Twitter accounts of the key influencers Nuvi identified. Nuvi and human coder 

sentiment was compared and evaluated.  

 The next step in the study was a content analysis of national U.S. newspapers: the 

New York Times, Washington Post, and USA Today. The Lexis Nexis database was used 

to collect newspaper articles printed from 1996-2017 that discussed antibiotic use in 
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livestock and antibiotic resistance. Coders identified the sources and frame elements in 

each article and a hierarchical cluster analysis was used to identify the frames. 

Finally, the findings from the sentiment and content analysis research were used 

in the development of messages to be tested in the experimental survey. Mock Twitter 

pages were designed using Adobe Photoshop to test the framing effects of the topic of 

antibiotic use and antibiotic resistance.   

Scope of Investigation, Assumptions, and Limitations 

 The scope of this investigation included publicly available Twitter accounts that 

tweeted content related to antibiotic use in livestock and antibiotic resistance from 

January 2017- August 2017, newspaper articles printed in the New York Times, 

Washington Post, and USA Today from 1996-2017, and individuals within the Amazon 

Mechanical Turk (MTurk) worker platform who possessed a Twitter account in March 

2018. 

 Several assumptions were made when conducting the study. First, it was assumed 

Twitter is a social media platform with a significant amount of public discussion 

regarding antibiotic use in livestock and antibiotic resistance. Secondly, it was assumed 

the New York Times, Washington Post, and USA Today as legacy media outlets cover this 

topic significantly enough to influence public opinion. Finally, it was assumed Amazon 

MTurk workers can adequately represent the U.S. population. Though not without its 

criticisms, MTurk workers have been found to better represent general U.S. 

demographics than convenience samples (Buhrmester, Kwang, & Gosling, 2011; 

Berinsky, Huber, & Lenz, 2012). 
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 A significant limiting factor for this study is time. Data collected via Nuvi is 

limited to the span of eight months. Although the data collection coincides with the date 

of the implementation of the final rule of the VFD, the amount and type of information 

discussed on Twitter regarding antibiotic use in livestock and antibiotic resistance could 

be skewed due to the new rule going into effect. The next time limitation is that of the 

newspaper articles. Although newspaper articles were analyzed for eight months after the 

VFD, a longer period of time could have allowed for reporters to cover more stories 

related to how the VFD has impacted farmers and ranchers as well as how the VFD has 

impacted human and animal health. Additionally, over the 21-year period newspaper 

articles were collected, only 270 were collected indicating the topic was only discussed in 

three major newspapers an average of 12.8 times per year. While this is a census of all 

articles regarding the topic, this sample size is small. Finally, the experimental survey 

was conducted over a year after the final rule of VFD was implemented, thus information 

in the news might have slowed down, thus making this an issue that is less visible on the 

public radar. 
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CHAPTER II 

A SENTIMENT AND CONTENT ANALYSIS OF TWITTER CONTENT 

REGARDING THE USE OF ANTIBIOTICS IN LIVESTOCK 

Abstract 

On January 1, 2017, the final rule of the Veterinary Feed Directive (VFD) was put 

into place requiring antibiotics approved for both humans and animals to be discontinued 

for growth promotion. This change was brought on by the role growth promoters in 

livestock production play in the development of antibiotic resistance. Antibiotic 

resistance increases the costs associated with human health care by increasing the length 

of stays in the hospital and requiring more intensive medical care for patients. The 

purpose of this study was to explore sentiment and characteristics of social media content 

and the characteristics of the key influencers whose opinions had the greatest amount of 

reach on social media in regard to antibiotic use in livestock and antibiotic resistance. 

Nuvi, a social media monitoring program, provided sentiment for each tweet and coded 

64.8% of the content (n = 129) as negative compared to the 38.2% (n = 76) humans 

coded as negative. The contrast between human coders and Nuvi indicates there could be 

discrepancies between how Nuvi codes content and the way a human might interpret the 

content. No key influencer discussed antibiotic use in livestock positively. Findings 

suggest agricultural communicators should not rely completely on the output from 

sentiment analysis programs to evaluate how the public discusses issues related to 

agriculture, particularly controversial issues.  Further, agricultural communications 

practitioners should prioritize monitoring the content shared by key influencers in an 



Texas Tech University, Garrett Michael Steede, May 2018 
 

 14 

effort to better understand the content being shared by the most influential users. 

Recommendations for future research are provided.  

Introduction 

 On January 1, 2017, the final rule of the Veterinary Feed Directive (VFD) was put 

into place which required the use of antibiotics approved for both humans and animals to 

be discontinued for the use of growth promotion (Food and Drug Administration, 2015). 

Additionally, the final rule stipulated that all antibiotics of medical importance to human 

medicine must be prescribed and overseen by a veterinarian if used in animals (FDA, 

2015).  

The VFD was passed due to empirical research indicating the significant role 

antibiotic use as a growth promoter in livestock production plays in the development of 

antibiotic resistance (FDA, 2015). Antibiotic resistance is the decreased ability for 

antibiotics to effectively treat the adverse effects resulting from bacterial infection 

(World Health Organization, 2017). The use of antibiotics in livestock production has 

long been debated, particularly the practice of providing antibiotics at sub-therapeutic 

levels for growth promotion. Antibiotic use as growth promoters has been disputed 

because of concerns that it encourages the development of antibiotic resistant bacterial 

strains, thus making it harder to treat bacterial infections (Lappe, 1982). 

Every year, at least two million people in the United States become infected and 

at least 23,000 die from infections with bacteria that are resistant to antibiotics (CDC, 

2013). Although antibiotic-resistant infections can happen anywhere, most deaths happen 

in health care settings such as hospitals or long-term care facilities such as nursing homes 

(CDC, 2013). Antibiotic resistance increases the costs associated with health care by 
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increasing the length of stays in the hospital and requiring more intensive medical care 

for patients (World Health Organization, 2017). Furthermore, the development of new 

antibiotics to treat these resistant bacteria is stagnant among pharmaceutical companies 

(McKenna, 2017). These companies are often unable to have new products on the market 

long enough to make back their investment in developing the products before the 

antibiotics ultimately begin showing signs of resistance. Thus, the financial motivation to 

develop new antibiotics is low (McKenna, 2017). The manner in which both human 

medicine and livestock production uses antibiotics has been found to contribute to the 

expedited development of resistance to newly developed antibiotics (McKenna, 2017).  

Scientists continue to discover new information regarding the role both humans 

and livestock play in the development of antibiotic resistant bacteria with the livestock 

industry contributing to antibiotic resistance by using antibiotics for growth promotion 

and humans contributing by demanding antibiotics from their doctors or not taking their 

full prescriptions (Runge et al., 2013). Additionally, increased access to and use of the 

internet as a source of information has created an urgency for scientists to place more 

attention on communicating science to the world (Brossard & Scheufele, 2013). Social 

media are often the first sources of information the public have regarding a topic or issue 

of controversy (Gil de Zuniga, Jung, & Valenzuela, 2012). The public’s reliance on the 

internet as a source for information is important for scientists as researchers have found a 

positive relationship between time spent on the internet and a more positive attitude 

toward science (Dudo et al., 2011).   

As new scientific information regarding both antibiotic use in livestock and 

antibiotic resistance are discovered, one way these findings are being shared with the 
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public is through online media platforms via social media (Runge et al., 2013). Thus, as a 

platform for distributing and debating scientific information, social media tools are an 

important piece of the puzzle with regard to understanding how the public learns about 

the role antibiotic use in livestock plays in the development of antibiotic resistant bacteria 

(Runge et al., 2013).  

Considering the amount of scientific information being communicated via social 

media, it is important to understand the audience who receives the information and 

discusses scientific issues though online media (Anderson, Brossard, & Scheufele, 2010). 

Consumers of online science news tend to be different than the general population. In 

2010, 54.9% of science-seeking internet users had a college degree and nearly all had 

completed high school (Anderson et al., 2010). This stands in stark contrast to the 

education level of general internet users. In 2016, 98% of college graduates used the 

internet while 68% of those with less than a high school diploma used the internet (Pew, 

2017a) 

The use of the internet in the search for science news often times occurs though 

the use of social media (Anderson et al., 2010). According to the Pew Research Center 

(2017b), 69% of Americans used some type of social media. Of those using social media, 

the most popular social media platforms include Facebook, Instagram, Pinterest, 

LinkedIn and Twitter (Pew, 2017b).  

With the increasing prevalence of available platforms and the development of 

stronger connections, a user can gain influence and authority on any platform (Dubois & 

Gaffney, 2014). This can be to the detriment of science as social media can distort and 

misinform when communicating about science because it can spread misinformation 
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regarding antibiotic resistance and may indirectly contribute to the misuse of antibiotics 

(Groshek & Bronda, 2016). Thus, it is important for agricultural and science 

communicators to identify the key influencers who are sharing information regarding 

antibiotic use in livestock and antibiotic resistance as well as the characteristics of the 

messages they are sharing.  

Literature Review 

With more than 328 million users, Twitter is one of the most popular social media 

platforms in the world (Forbes, 2017). Although Twitter now allows 240 characters, at 

the time of data collection for this study, Twitter allowed users to send and receive micro-

blogs with 140 characters or less (Twitter.com, 2017). These micro-blogs are called 

tweets (Kwak, Lee, Park, & Moon, 2010). Twitter has gained popularity as a tool for 

communicating scientific information (You, 2014). Twitter can allow for scholarly 

discussion, the rapid dissemination of research to the public, and the scope of the 

audience to be expanded (Bombaci et al., 2015).  

Scientists have cautioned that Twitter might not accurately convey science 

accurately due to the limited space for content, thus resulting in misinformation for those 

consumers using social media to locate scientific information (Bombaci et al., 2015). 

Thus, the use of communication tools such as hyperlinks and hashtags can be useful in 

communicating science with the public on social media platforms, especially Twitter (Su, 

Scheufele, Bell, Brossard, & Xenos, 2017). Hyperlinks can direct a user’s followers as 

well as other Twitter users to more online information regarding the topic content of the 

tweet (Hughes & Palen, 2009). Therefore, hyperlinks can allow Twitter users to provide 

more content to the reader without being limited by the character limits of Twitter 
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(Hughes & Palen, 2009). Hashtags, a key feature in Twitter, are a tool for linking similar 

content on Twitter (Su et al., 2017). Hashtags are represented by the “#” symbol and 

allow users to search for and follow specific topics (Su et al., 2017). Su and colleagues 

(2017) found that using communication tools such as hyperlinks and hashtags can 

empower science public relations practitioners to foster greater engagement and relations 

with the public. 

One method of determining how science is discussed in an online platform such 

as Twitter is through the use of social media monitoring and sentiment analysis (Munro, 

Hartt, & Pohlkamp, 2015). Social media monitoring is the collecting of social media 

content shared openly on social media platforms (Liu, 2012). Sentiment analysis is the 

textual analysis of the content to determine the tone or valence in which the content was 

shared. Valence is the intrinsic attractiveness or averseness of an event, object, or 

situation (Frijda, 2986). Content is generally categorized as having a positive, negative, 

or neutral tone (Liu, 2012).  

Netlytic, a social media monitoring and sentiment analysis program housed at 

Dalhousie University, has previously been used to monitor Twitter content regarding 

genetically modified organisms (Munro et al., 2015). Findings from this study indicated a 

6:1 ratio of positive to negative sentiment, meaning for every tweet negatively discussing 

genetic modification, there were six tweets positively discussing genetic modification 

(Munro et al., 2015). While several social media monitoring programs exist and provide 

information in a variety of manners, most generally provide information beyond that of 

sentiment including total mentions of the key search terms, reach, trending hashtags, 

trending URLs, and key influencers. Information such as this can be used to better 
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understand the contents of the messages being communicated regarding the topic and 

who the key influencers, or opinion leaders, are discussing the topic (Munro et al., 2015).  

Previous research has evaluated the accuracy of information provided on social 

media platforms such as Twitter. Park and colleagues (2016) evaluated colorectal cancer 

information on Twitter and found 65.2% of the information contained in the tweets were 

medically relevant to the topic of colorectal cancer and 86.1% of the information 

contained in the tweet was medically correct. Medical professionals and medical 

institutions tweeted less than 3% of the tweets analyzed whereas 85.2% of the tweets 

originated from organizations. Finally, this study analyzed the frequently shared URLs on 

Twitter and found links to news/magazine articles and general information websites were 

the domain types most shared regarding information about colorectal cancer (Park et al., 

2016).  

Who is sharing information regarding issues related to science on social media is 

also notable. Wickstrom and Specht (2016) examined influential users on Twitter 

discussing a water crisis in Toledo, Ohio. Findings indicated individuals involved in 

activist-type organizations or groups tended to be the most outspoken against agriculture 

and were more likely to share information placing the blame on agriculture. By 

identifying these users, practitioners are then better suited to identify social media 

accounts to monitor using social media monitoring programs as issues arise (Wickstrom 

& Specht, 2016).  

Finally, in a study of Chinese scientists’ use of social media, researchers found 

scientists believe social media can help them bypass legacy media and reach a wider 

audience while allowing for more interdisciplinary collaboration opportunities (Jia, 
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Wang, Mao, & Zhu, 2017).  Although Twitter is blocked in China, the microblogging 

program Weibo serves a similar purpose (Jia et al., 2017). Findings from this study 

additionally indicated scientists believe using social media allows them to encounter the 

public actively and gain more social recognition (Jia, et al., 2017). While the literature 

gives us some indication of the use of social media for communicating science, additional 

research is needed regarding the communication of agricultural science information, 

specifically in relation to antibiotic use in livestock.  

Conceptual Framework 

 Opinion leadership served as the conceptual framework for this study. Opinion 

leaders, in both online and interpersonal settings, serve as a primary means through 

which ideas are spread, information is disseminated, and innovations are adopted 

(Rogers, 2003). Opinion leaders exert influence over the members of the social system in 

which they exist (Rogers, 2003), with the online environment, specifically Twitter, 

serving as the social system for this study. Traditionally, the opinion leader pays close 

attention to issues reported in the media, discusses these issues, and views themselves as 

more inclined to persuade others to adopt an opinion or make an action (Lazersfeld, Katz, 

& Gaudet, 1948). Although opinion leadership was conceptualized as the two-step flow 

of communication from the media to the opinion leaders and then the opinion leaders to 

their acquaintances generally through face-to-face interaction, the social media landscape 

is now a platform for opinion leaders to transfer information and opinions to their 

audiences (Winter & Neubaum, 2016).  

Opinion leaders earn and maintain their status as an opinion leader through 

competence, social accessibility, and the conformity to the norms of a system. Those who 
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are more interested in or invested in an issue are more likely to emerge as opinion leaders 

than their peers (Rogers, 2003). “Opinion leaders can contribute to a comprehensive 

understanding of the development trend of public opinion,” (Zhang, Li, He, & Wang, 

2014, p. 1). Park (2013) found opinion leadership on Twitter plays an important role in 

moving individuals who are motivated to discuss a specific issue to actively use Twitter.  

Two key differences between opinion leaders on Twitter and their followers are 

relevant for this study. Accessibility is one key difference between opinion leaders and 

their followers, meaning the opinion leader has more access to the public through their 

interpersonal network (Rogers, 2003). In the case of the current study, this network 

includes the Twitter followers of the opinion leaders. Next is the innovativeness of the 

opinion leader (Rogers, 2003). The opinion leader is recognized by their peers as being a 

competent and trustworthy source regarding the information the followers are seeking 

(Rogers, 2003). As the followers seek information regarding a topic from those whom 

they deem as competent and trustworthy, the opinions, knowledge, and beliefs of the 

opinion leaders are communicated to the followers and ultimately influence the opinion 

of the followers (Rogers, 2003).  

Winter and Neubaum (2016) found individuals on social media with high 

personality strength and high levels of political interest were the ones who try to 

influence others on social media. This study also found the number of friends on 

Facebook could significantly predict opinion leadership. That is, individuals with a 

greater number of Facebook friends were more likely to share their opinion regarding a 

topic (Winter & Neubaum, 2016). The same can be said for Twitter. For example, Hwang 

(2015) found the higher degree of self-esteem of a Twitter user influenced the user to 
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seek out more followers and reaching more individuals with his or her opinion (Hwang, 

2015). Thus, opinion leaders on Twitter have the opportunity to share their opinions with 

a larger audience, giving them the opportunity to share information with more individuals 

(Winter & Neubaum, 2016). Although the traditional view of opinion leaders is that of 

one individual, opinion leaders can also be groups or organizations (Dur & De Bievre, 

2007). Special interest groups can serve as opinion leaders and can play a major role in 

allowing citizens to express their opinions to decision makers (Dur & De Bievre, 2007). 

By understanding the role of opinion leaders on social media, agricultural and science 

communicators can better develop and present information to opinion leaders regarding 

the role antibiotic use in livestock plays in the development of antibiotic resistance.  

Purpose and Research Questions 

The purpose of this study was to explore sentiment and characteristics of social 

media content that discussed the use of antibiotics in livestock and the development of 

antibiotic resistance. Additionally, this study sought to understand the characteristics of 

the key influencers whose opinions had the greatest amount of reach on social media. The 

following research questions guided the study: 

RQ1: How many total mentions of livestock, antibiotic, and resistance, occurred 

across all social media platforms from January 1-August 31, 2017? 

RQ2: What were the trending hashtags on Twitter regarding the use of antibiotics and 

antibiotic resistance in livestock? 

RQ3: What was the social media reach regarding the use of antibiotics and antibiotic 

resistance in livestock? 
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RQ4: Who were the key influencers on Twitter regarding the use of antibiotics and 

antibiotic resistance in livestock and what were their characteristics? 

RQ5: What was the sentiment of tweets regarding the use of antibiotics and antibiotic 

resistance in livestock? 

Methods 

This study used social media monitoring for sentiment and subsequent 

quantitative content analysis as the research approach. Quantitative content analysis 

includes statistical analysis to derive conclusions. Unfortunately, quantitative content 

analysis alone disregards the thoughts, feelings, intentions, and attitudes of an individual. 

Thus, researchers lose a deeper understanding of the topic being discussed online with 

quantitative content analysis alone (Munro et al., 2015). However, although social media 

monitoring and sentiment analysis programs can provide researchers with a great deal of 

information the information is mostly descriptive in nature. Content analysis of the 

information, can allow researchers to better understand the content beyond its descriptors. 

Thus the combination of both sentiment analysis and content analysis can allow for a 

deeper, clearer understanding of the content that cannot be attained with each method 

individually.  

“Sentiment analysis is the application of Natural Language Processing, 

Computational Linguistics, and text mining to systematically analyze online expressions. 

It is the computational study of opinion, sentiments, and emotions expressed in text,” 

(Kadam & Joglekar, 2014, p. 28). Sentiment analysis allows researchers to gather a 

numerical ratio score of posts that are either positive, negative, or neutral in their 

sentiment. Sentiment analysis software allows the researcher to collect data related to 
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total mentions, reach, spread, trending hashtags, trending URLs, and influential users. 

This allows researchers to draw conclusions about how particular topics are being 

discussed via social media platforms (Munro et al., 2015). Sentiment analysis is used in a 

variety of manners including gauging reactions to new products or services by companies 

or organizations, identifying major difficulties customers might be experiencing with a 

product, providing numeric inputs for marketing campaigns, and analyzing social media 

feeds (Kadam & Joglekar, 2013). Although practitioners in marketing and advertising 

widely use social media monitoring and sentiment analysis software, they have been used 

to a lesser degree to monitor online content regarding controversial issues such as 

antibiotic use in livestock and antibiotic resistance.  

Social Media Monitoring 

Nuvi, a social media monitoring platform, was used to collect online content 

regarding the use of antibiotics and antibiotic resistance in livestock. This program was 

available through The Outpost Social Media Lab at Texas Tech University. Within Nuvi, 

a monitor was established for the keywords and combinations of “antibiotic,” 

“resistance,” and “livestock.” Previous work guided the terms selected (Landers, Cohen, 

Wittum, & Larson, 2012). Nuvi identifies the presence of the search terms on all 

publically available social media platforms and collects those for analysis. One limitation 

to using these search terms is Nuvi only identifies these terms exactly, therefore if an 

individual used the term “resistant” instead of “resistance” or “food animals” instead of 

“livestock”, the content would not be collected. Because the final rule of the Veterinary 

Feed Directive went into effect January 1, 2017, the monitor ran for an 8-month period 
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beginning January 1 and ending August 31, 2017. The monitor garnered N = 3,836 

mentions during this time period.  

This search returned any mentions that included these search terms on publicly 

available social media accounts. Nuvi provides a great deal of information for users; 

however, the variables of interest for this study were total mentions (total number of 

mentions for the search terms), reach (the number of individuals potentially reached by 

the messages included in the social media content), spread (the additional number of 

individuals potentially reached by the messages included in the social media content via 

retweets), trending hashtags (hashtags most commonly used within the conversation), 

trending URLs (the URLs most shared on the social media platforms), influential users 

(individual social media accounts that contribute the most to the conversation by having 

the a greater number of followers and shares), and sentiment (positive, negative, or 

neutral). Sentiment analysis allows for people’s opinions to be analyzed using an 

algorithm within the software program (Munro et al., 2015). The descriptive data were 

available in summary reports directly from Nuvi.  

Quantitative Content Analysis 

 A quantitative content analysis was additionally conducted on the key influencers 

and the tweets collected during the timeframe. Nuvi provided a list of the top 10 key 

influencers and each individual tweet collected during the study’s timeframe. Nuvi 

determined the key influencers based on the number of followers and reach of the content 

shared or reshared by the account. A total of 199 unique tweets were collected and 

analyzed. The lead researcher took screenshots of the Twitter profiles of each key 
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influencer and provided these to the coders for analysis. Individual tweets were provided 

to the coders in an Excel spreadsheet.  

A content analysis of this content can allow for a better understanding of who is 

sharing the greatest amount of information regarding the topic as well as what content is 

being shared regarding the topic (Yi, Choi, & Kim, 2015). Because all of the top 10 

influencers were Twitter accounts, variables under consideration were username, date 

joined, number of followers, number of accounts the user is following, account type, 

verification status, location, and credentials. Additionally, coders determined if the key 

influencer created its own original content or simply retweeted content previously shared 

by another account.  

Because little research has been conducted comparing the accuracy between 

sentiment analysis of content by computer programs and sentiment analysis of content by 

humans, human coders coded each tweet. Humans are better able to deal with vague, 

ambiguous, sarcastic, or awkwardly worded texts where computers are not (Riffe, Lacy, 

& Fico, 2014). Texts are made by and for humans; therefore, humans are better able to 

see nuances in text that a computer program may not (Riffe, Lacy, & Fico, 2014). The 

coders identified the sentiment of each individual tweet as positive, negative, or neutral 

and determined if each tweet contained a hashtag and link. Results from the human-coder 

content analysis were compared to the sentiment Nuvi assigned to each tweet to evaluate 

the accuracy between how Nuvi coded tweets and how a human might interpret the tweet.  

Coder training was conducted using tweets collected outside of the analysis time 

frame for this study and on Twitter accounts not included in the study. The lead 

researcher trained two independent coders who were provided 10% (n = 20) of the total 
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tweets to determine intercoder reliability. Intercoder reliability was assessed using 

Krippendorff’s alpha. The acceptable level of reliability with using Krippendorff’s alpha 

is generally about .8, but alphas as low as .667 have been reported (Riffe et al., 2014). 

Because an acceptable level of intercoder reliability was not met for sentiment after the 

first round, coder training took place again and coders were reassigned a random sample 

of 10% of the total tweets for analysis. After the second round, an acceptable alpha level 

was reached for sentiment (.83), hashtag (1.0), and link (1.0). Coders were then equally 

assigned the remaining tweets to code guided by the researcher-developed codebook 

(Appendix A).  

Coders additionally coded each key influencer’s Twitter account using a 

researcher-developed codebook (Appendix B). Again, acceptable levels for 

Krippendorff’s alpha were achieved for each variable including 100% agreement for 

account type and human coder sentiment. A Krippendorff’s alpha level of .76 was 

achieved for credentials. To allow for analysis and description of the findings, the lead 

researcher met with the coders to allow them to discuss and come to a consensus 

regarding the three accounts where they disagreed. Descriptive statistics were reported 

from the content analysis of key influencers and the tweets.  

Results 

 Descriptive data provided from the Nuvi output were used to answer research 

questions 1-3. Research questions 4-5 were answered using data collected from the 

content analysis.  

RQ1: How many total mentions of livestock, antibiotic, and resistance, occurred 

across all social media platforms from January 1-August 31, 2017? 
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Social mentions of the keywords “antibiotic,” “resistance,” and “livestock” 

totaled N = 3,836 from January 1-August 31, 2017. Of these total mentions, 2,461 came 

from blogs, news, and RSS feeds and 844 came from Twitter. The peak conversation 

occurred on June 11 with 298 mentions.  

RQ2: What were the trending hashtags on Twitter regarding the use of antibiotics 

and antibiotic resistance in livestock? 

The majority of tweets (73.8%) included a hashtag. The top three trending 

hashtags during the time period were #amr (which stands for antimicrobial resistance), 

#antibioticresistance, and #antibotic. While six of the top trending hashtags could clearly 

be identified as relevant to antibiotic use in livestock and antibiotic resistance, upon an 

internet search #orfc17 and #savebx were found to be used for an event or campaign. The 

use of #1 and #2, however could not be identified. The top 10 trending hashtags along 

with the number of occurrences are reported in Table 2.1. 

Table 2.1   
Top 10 Trending Hashtags and Number of Occurrences  
Hashtag Number of Occurrences* % 
#amr 55 27.6 
#antibioticresistance 44 22.0 
#antibiotic 32 16.1 
#orfc17 22 11.0 
#1 20 10.0 
#2 20 10.0 
#superbugs 18 9.0 
#food 16 8.0 
#saveabx 16 8.0 
#livestock 14 7.0 

*Multiple hashtags could be used in a single tweet, thus the total does not equal 100% 

RQ3: What was the social media reach regarding the use of antibiotics and 

antibiotic resistance in livestock? 
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Original mentions between January 1-August 31, 2017, had the potential to reach 

1,120,906 people. Reach, as defined by Nuvi, is a potential audience reached with a 

single social media post (Nuvi, 2016). Spread during this time frame was 501,202. Nuvi 

defines spread as the number of people potentially reached by the content through 

retweets or reshares (Nuvi, 2016). In the same timeframe, those mentions had the 

potential spread to reach an additional 501,202 via re-tweets and shares. The social media 

account that had the greatest reach, “cowspiracy”, was found on Instagram. The 

remaining social media accounts with the greatest reach were Twitter accounts. The top 

10 social media accounts in terms of reach are reported in Table 2.2. 

Table 2.2   
Top 10 Social Media Accounts with the Greatest Reach 
Social Media Platform Account Name Reach 
Instagram cowspiracy 287,639 
Twitter HamzeiAnalytics 170,433 
Twitter natalieben 128,770 
Twitter CGIAR 60,482 
Twitter statnews 45,475 
Twitter farmingfirst 44,685 
Twitter uniofleicester 44,371 
Twitter phlyogenomics 41,695 
Twitter HumanityNews 36,050 
Twitter iAgribusiness 31,830 

 

RQ4:  Who were the key influencers on Twitter regarding the use of antibiotics and 

antibiotic resistance in livestock and what were their characteristics? 

All key influencers from January 1-August 31 were Twitter accounts. Nuvi 

determines key influencers based on number of followers and reach of the content shared 

or reshared by the account. The top three key influencers were “uniofleicester,” “bfrist,” 

and “phylogenomics.” Six of the 10 key influencers created original content regarding the 

topic, while four simply retweeted content from another account. Of the key influencers 
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who provided original content, three provided neutral content and three provided negative 

content – no account provided positive content. The top 10 key influencers along with 

their account information as determined by the content analysis are included in Table 2.3.



Texas Tech University, Garrett Michael Steede, May 2018 
 

 31 

 

Table 2.3         
Top Ten Key Influencers* and Account Information between January 1, 2017 – August 31, 2017 

Account Username Date 
Joined Followers Following Total 

Tweets Location Account 
Type Credentials 

@uniofleicester Uni of 
Leicester 

Oct. 
2009 46,200 3,408 12,200 Leicester, 

UK 
Company or 
Organization 

University or University 
Scientist 

@brist Bill Frist, 
M.D. 

April 
2007 13,100 356 6,080 Nashville, 

TN Personal Human or Animal 
Medical Professional 

@phylogenomics Jonathan 
Eisen 

June 
2008 47,400 7,236 86,200 Davis, CA Personal University or University 

Scientist 

@ISGLOBALorg ISGlobal May 
2011 6,400 680 20,000 Barcelona, 

Spain 
Company or 
Organization Special Interest Group 

@natalieben Natalie 
Bennett 

Oct. 
2008 146,000 89,500 506,000 Shefield, 

UK Personal Politician/Governmental 
Individual 

@GARREAU75 Francois 
GARREAU 

Nov. 
2009 12,000 5,710 47,000 Paris, 

France Personal Special Interest Group 

@Laurie_Garrett Laurie 
Garrett 

May 
2011 19,400 1,566 42,500 New York, 

NY Personal Special Interest Group 

@DrMel_T Dr Mel 
Thomson 

Jan. 
2013 11,800 7,098 110,000 Melbourne, 

Australia Personal Special Interest Group 

@farmingfirst Farming 
First 

March 
2009 49,300 4,975 10,500 N/A Company or 

Organization 
Livestock Industry 

Organization 

@NRDCFood NRDC 
Food 

Sept. 
2012 8,014 933 11,400 N/A Company or 

Organization Special Interest Group 

*Key influencers are organized from highest influence to lowest influence 
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RQ5: What was the sentiment of tweets regarding the use of antibiotics and 

antibiotic resistance in livestock? 

 To answer research question 5, sentiment of each tweet as determined by Nuvi 

was recorded as positive, negative, or neutral. Additionally, to allow for comparison 

between Nuvi-coded sentiment and human-coded sentiment, human coders analyzed the 

sentiment of each individual tweet. Discrepancies between Nuvi and human coders were 

found as Nuvi coded 20 tweets as positive while the human coders coded only 10 tweets 

as positive. This trend was also seen within both the negative and neutral codes as well – 

Nuvi coded 129 tweets as negative, while the human coders determined 76 were 

negative. Finally, the human coders identified 113 neutral tweets while Nuvi coded only 

50 as neutral. Of the 20 tweets Nuvi identified as positive, human coders agreed with 

Nuvi on ten (50%). Of the 129 tweets Nuvi identified as negative, human coders agreed 

with 66 (51%). Of the 50 tweets Nuvi identified as neutral, human coders had 100% 

agreement. Nuvi identified more tweets as negative than human coders, while human 

coders identified more tweets as neutral than Nuvi. An example of the discrepancy 

between human coders and Nuvi was a tweet that read “In the race to fight antibiotic 

resistance, the livestock industry can be a game changer https://t.co/rEztKbV7bG” Nuvi 

coded this tweet as negative while human coders coded this tweet as neutral. Results of 

both the Nuvi and human coded tweets are reported in Table 2.4. 

Table 2.4      
Sentiment of Tweets Coded by Nuvi and Human Coders (N = 199) 
 Nuvi  Human 
Sentiment     n %  n % 
Positive 20 10.0  10 5.0 
Negative 129 64.8  76 38.2 
Neutral 50 25.2  113 57.0 

 



Texas Tech University, Garrett Michael Steede, May 2018 
 

 30 

Tweets with a greater reach provide information and perspective regarding the use 

of antibiotics in livestock. Thus, negative tweets with a greater reach provide negative 

information about antibiotic use in livestock to a larger audience while positive tweets 

with a smaller reach provide positive information regarding antibiotic use in livestock to 

a smaller audience. Table 2.5 provides positive, negative, and neutral tweets with the 

greatest reach.  

Table 2.5   
The Positive, Negative, and Neutral Tweet with the Greatest Reach 
Sentiment Reach Tweet 
Neutral 128,770 #orfc17 Think antibiotic resistance big? Anthelmintic 

resistance is huge approaching problem for livestock. 
Taninific forage essential 
 

Negative 57,535 Confronting the rising threat of antibiotic resistance in 
livestock: https://t.co/UkPCYrClUg @ILRI 
https://t.co/qqCUD6kcYb 
 

Positive 12,289 Great step on #antibiotic resistance: 
https://t.co/yJIXK6ANtw 

 

Discussion, Conclusions, and Recommendations 

 Social media are often the first sources of information the public have regarding 

any controversial topic or issue (Gil de Zuniga et al., 2012). As the public uses social 

media to attain this information, it is often provided to them from individuals they view 

as opinion leaders (Park, 2013). Opinion leaders play an important role in shaping public 

knowledge and opinions about controversial issues. The purpose of this study was to 

explore the sentiment and characteristics of social media content that discussed one 

controversial issue in agriculture – the use of antibiotics in livestock and the development 

of antibiotic resistance. 
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 Regarding characteristics of social media content, 92.4% of tweets contained a 

link to a URL (n = 184) and 73.8% contained a hashtag (n = 147). While over 90% of all 

tweets contained a link, a total of only seven unique links were identified. The neutral 

tweet with the most reach contained a hashtag while the negative tweet contained two 

links and the positive tweet contained both a tweet and a link. Agricultural and science 

communications practitioners are advised to use these hashtags and provide links to 

information as they develop social media content in an effort to disseminate scientific 

information regarding antibiotic use in livestock to the public. Content creators should 

monitor social media conversations and trending hashtags regarding relevant topics. The 

hashtag #antibiotic was the third most trending hashtag and was included in the positive 

tweet with the most reach while #orfc17 was the fourth most trending hashtag during the 

time period and was included in the tweet receiving the greatest reach. The trending 

hashtags and their use as discovered in RQ2 provide more search terms for researchers as 

they work to discover how the topic of antibiotic use in livestock is discussed in social 

media. 

This study also sought to understand the characteristics of the key influencers 

whose opinions had the greatest amount of reach on social media. Opinion leaders have a 

great deal of influence over the members they come into contact with (Rogers, 2003). 

Four of the 10 key influencers were special interest groups or representatives of a special 

interest group. With a specific agenda motivating the content shared by special interest 

groups, content is often biased toward the group’s central goals and messages (Dur & De 

Bievre, 2007). This is an important note for agricultural communicators as special interest 
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groups play a major role in allowing citizens to express their opinions to decision-makers 

(Dur & De Bievre, 2007).   

Hwang (2015) found the number of followers on Twitter could significantly 

predict opinion leadership. The top 10 key influencers in this study had a combined 

Twitter followership of 359,614. These individual Twitter accounts had the ability to 

influence a large number of individuals with their content. Communicators should seek 

out these individuals and work with them to ensure they provide credible, scientific based 

content to their audiences.  

Although the top three key influencers were connected to a university or the 

medical field, it is important to note that despite antibiotic resistance being a topic of 

scientific and medical importance, the remaining key influencers had no defined 

scientific knowledge or credentials outlined in their Twitter biographies. Additionally, of 

the tweets by the key influencers, no account discussed antibiotic use in livestock 

positively. The absence of scientific information regarding the animal health and welfare 

benefits of antibiotic use in food animal production indicates a gap in consumer 

education from the opinion leaders. Because opinion leaders serve as a primary means 

through which ideas are spread (Rogers, 2003) agricultural communications practitioners 

should prioritize monitoring the content shared by key influencers to better understand 

the content being shared by the most influential users and mobilize key scientists to 

communicate the issue. 

For this study, sentiment was analyzed in two ways. First, Nuvi provided 

sentiment for each tweet and coded 64.8% of the content (n = 129) as negative compared 

to the 38.2% (n = 76) humans coded as negative. The contrast between human coders and 
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Nuvi indicates there could be discrepancies in how Nuvi codes content and how a human 

might interpret the content. A limitation to this finding is the total number of tweets 

analyzed; therefore, a blanket rejection of Nuvi’s analysis of sentiment is not advised. 

However agricultural communicators are advised to not rely completely on the output 

from Nuvi to evaluate the sentiment regarding public discussions of controversial 

agricultural issues such as this.  

 Future research should include a longitudinal study to monitor the effects of the 

VFD and the proposals of new legislation regarding the use of antibiotics given for 

disease prevention. While Twitter is a microblogging platform, traditional blogs should 

be monitored and content analyzed to better understand how opinions are shared without 

a character limit. Further, additional research is also needed regarding content shared on 

more visual platforms such as Instagram. Finally, a content analysis of the links shared 

could provide insight regarding the information shared on Twitter that directs readers to a 

call to action.  

` Although understanding the sentiment and characteristics of the content is 

important, understanding the likelihood that someone would interact with a social media 

message can allow for a greater understanding of how the messages will be received. 

Findings from this study should inform the development of social media messages 

regarding antibiotic use in livestock to explore how the message characteristics and 

sources influence trust in the message and likelihood to interact with the content.   
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CHAPTER III 

A CONTENT ANALYSIS OF ANTIBIOTIC USE IN LIVESTOCK IN NATIONAL 

U.S. NEWSPAPERS 

Abstract 

The discovery of the antibiotic Aureomycin as a growth promotor for the 

livestock industry was viewed as revolutionary in 1950. The use of antibiotics as growth 

promoters in livestock, however, has been questioned by health professionals concerned 

with the role this use might play in the development of antibiotic resistant bacteria. As a 

public health issue, newspapers have covered this topic since its discovery. Media, such 

as newspapers, have used frames to discuss the topic over time as new discoveries have 

occurred, policy changes have been implemented, and food animal production has 

changed. The purpose of this study was to determine the frames and sources used by 

national U.S. newspapers when discussing the topic of antibiotic use in livestock and 

antibiotic resistance. A quantitative content analysis was conducted on three national U.S. 

newspapers from 1996 – 2017 and found three primary frames were used when 

discussing antibiotic use in livestock and antibiotic resistance. The content analysis also 

indicated that over 40% of the news articles contained no scientific source when 

communicating about this scientific topic. Based on the frames identified some readers 

are being ill-informed about this topic and could be using this information in their 

decision making without having all of the facts. Science communicators should prioritize 

the inclusion of scientific sources in their writing as they communicate about complex, 

controversial topics. 
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Introduction  

 “‘Wonder Drug’ Aureomycin Found to Spur Growth 50%” was the headline that 

appeared in The New York Times in April 1950 after the discovery that the antibiotic 

could increase growth in livestock when added to animal feed (McKenna, 2017). 

Antibiotics were found to play a role in promoting growth in livestock by increasing the 

animal’s ability to put on more lean muscle without the need for additional feedstuffs 

(McKenna, 2017). Announced at the annual meeting of the American Chemical Society, 

the use of aureomycin as a growth promotor for livestock was viewed as a game-changer 

for livestock producers. The article in The New York Times read: “The discovery of the 

new role for aureomycin, described in the announcement as ‘spectacular,’ is believed to 

‘hold enormous long-range significance for the survival of the human race in a world of 

dwindling resources and expanding populations,’” (McKenna, 2017, p. 43).  

 Although the discovery that antibiotics could be used to increase the growth of 

livestock without additional feed was an exciting and revolutionary discovery, it raised 

several questions and concerns among public health professionals regarding the impact of 

continued use of theses antibiotics and the future effectiveness of such antibiotics in 

human medicine (McKenna, 2017). Because of this discovery in 1950, public health 

researchers began studying outbreaks of antibiotic resistant bacteria and any linkage of 

these outbreaks to the use of antibiotics at sub-therapeutic levels for growth promotion in 

livestock (McKenna, 2017). As bacterial resistance to antibiotics increases, the 

effectiveness of antibiotics to treat life-threatening illnesses can be hindered (McEachran, 

et al., 2015). Both misuse and overuse of antibiotics play a critical role in the 

development of antibiotic resistant bacteria (McEachran, et al., 2015). 
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 In 1971, an antibiotic resistant salmonella outbreak spurred legislative action that 

banned the use of antibiotics for growth promotion in the United Kingdom, making it the 

first country in the world to implement this type of ban (McKenna, 2017). Although the 

United States made no legislative action at this time, continued research regarding the 

role of antibiotic use in livestock and the development of antibiotic resistant bacteria 

continued as cases popped up across the country (McKenna, 2017). Today, this research 

continues as human and animal health researchers discover new manners in which 

antibiotic resistance can proliferate (McEchran et al., 2015).  

In April 1977, Donald Kennedy, the new commissioner of the FDA, proposed a 

ban of growth promoting antibiotics in animal agriculture (McKenna, 2017). This ban 

would include the use of penicillin and tetracyclines, both antibiotics considered 

medically important in human medicine, and would further ban the use of antibiotics for 

disease prevention once researchers identified compounds livestock producers could use 

instead (McKenna, 2017).  

 Kennedy’s plan was met with harsh criticism and was blocked by the chair of the 

House Appropriations Subcommittee on Agriculture and Rural Development (McKenna, 

2017). The chair threatened to hold the budget hostage from the FDA if Kennedy 

proceeded with the legislation (McKenna, 2017). By putting the legislation on hold, the 

subcommittee allotted extra funding to complete more research regarding the impact of 

antibiotic use in livestock for both growth promotion and disease prevention. This 

funding allowed the National Academy of Sciences to study the public health impact of 

growth promotors in livestock (McKenna, 2017). In the absence of legislation, campaigns 

that encourage the prudent use of antibiotics have been developed in the United States 
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and abroad to help combat the development of antibiotic resistant bacteria (Landers, 

Cohen, Wittum, & Larson, 2012).  

 Since 1977, public health researchers, animal scientists, agricultural economists, 

and others have studied the impact of antibiotics as growth promotors (McKenna, 2017). 

On October 9, 1996, President Clinton signed the Animal Drug Availability Act 

(ADAA), which regulated new animal drugs and medicated feeds (FDA, 2016). The 

intention of the law was to increase the number of approved new drugs on the market for 

animal use and was supported by the FDA’s Center for Veterinary Medicine as well as 

several animal industry groups, veterinarians, livestock producers, and manufacturers of 

animal health products (FDA, 2016). The idea behind the passing of this legislation was 

to benefit the nation’s animals and the animal health industry without compromising 

public health (FDA, 2016).  

 The next major U.S. step in public health protection came in June 2016 with the 

passing of the Veterinary Feed Directive (VFD) (FDA, 2016). One component of this 

legislation was a new category of drugs called “Veterinary Feed Directive Drugs” (FDA, 

2016). These drugs are intended for use in animal feeds but are only permitted for use 

under the professional supervision of a licensed veterinarian and are not labeled for the 

use of growth promotion (FDA, 2017a).  

 Review of Literature 

Previous research has examined media coverage of controversial topics related to 

agriculture and natural resources. Holliman (2002) found communicators play a key role 

in increasing dialogue between scientists and society with the goal of reducing perceived 

tension. Marques, Critchley, and Walshe (2015) found as media coverage of genetically 
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modified organisms (GMOs) increased over time, public support for GMOs decreased 

among Australians.  

Framing 

Although limited, previous research of media coverage regarding antibiotic use 

and antibiotic resistance in livestock has found national newspapers in the U.K. had 

contradictory and opposing frames (Morris, Helliwell, & Raman, 2016). Frames are the 

manner in which information is presented to an audience and influences the choices 

people make about how they process that information (Entman, 1993). Through a 

qualitative content analysis, Morris et al. (2016) found a disagreement between four 

national newspapers from 1998 to 2014 regarding how antibiotic use and antimicrobial 

resistance was framed. In their study, three major frames were identified. The first frame 

was the “system failure” frame. This frame indicated that “antibiotic use in farming was 

diagnosed as a significant factor that contributes to and exacerbates problems with 

antimicrobial resistance,” (Morris et al., 2016, p. 47). The second frame was the 

“maintain the status quo” frame. This frame indicted that “most media is riddled with 

misconceptions, misinformation, or based on inconclusive science about the contribution 

of intensive agriculture to the problem of antimicrobial resistance,” (Morris et al., 2016, 

p. 49). The final frame was the “voluntary action” frame. “This frame does not directly 

contest the “system failure” frame, but instead presents an alternative interpretation of the 

issue. It illuminates alternative solutions and motivations regarding how to deal with 

antibiotic resistance” (Morris et al., 2016, p. 50).  

Although the frames Morris et al. (2016) identified serve as a foundational 

understanding about how antibiotics are discussed in newspapers, scholars have 
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identified threats to reliability and validity this type of frame analysis (Matthes & 

Kohring, 2008). In a quantitative content analysis of the framing of biotechnology in The 

New York Times, Matthes and Kohring (2008) used hierarchical cluster analysis of frame 

elements to derive the frames of the stories rather than determining frames a priori or as 

they emerged through qualitative content analysis. This method combined the advantages 

of manual coding with the advantages found in computerized analysis (Matthes & 

Kohring, 2008). Matthes and Kohring found that over time, frames discussing 

biotechnology changed from three frames between 1992–1996 to six frames from 1997–

2001. The “Agri-Food” frame did not occur until the analysis of articles from 1997–2001 

(Matthes & Kohring, 2008). This frame was controversial in that it primarily discussed 

the advantages and disadvantages of using biotechnology in food production.  

Computer assisted content analysis is an additional manner in which newspapers 

have been analyzed to understand the frames newspapers use to discuss biotechnology 

related to food production. Crawley (2007) analyzed the framing of agricultural 

biotechnology among community newspapers in two regions of the United States using 

computer assisted content analysis. Findings indicated subtle, yet unique differences 

between the way local newspapers frame information regarding agricultural 

biotechnology in northern California and Missouri (Crawley, 2007). Newspapers in 

Missouri framed the topic in terms of the economic importance to the state of Missouri. 

Northern California newspapers also framed the topic in terms of the economic 

importance to the region while also framing the topic in terms of the controversial nature 

of the topic for the region (Crawley, 2007). These findings indicate the same topic can be 

framed differently based on priorities and regional dependency (Crawley, 2007). 
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Sources 

When covering scientific issues, journalists use experts for background 

information and clarification (Conrad, 1999). In a study of source expertise in 

newspapers, researchers and scientists were the dominate experts quoted in articles 

related to scientific topics (Conrad, 1999). The presentation of scientific news can 

influence the reader’s understanding of the science and the media plays an important part 

in setting how the science is communicated to the public. The use of quotes can add an 

important balance to how the topic is reported and can introduce neglected viewpoints 

into the public discourse (Conrad, 1999).  

 The way a journalist understands and views a topic is ultimately how the topic 

will be presented to the public in writing. Thus, analyzing traditional print media 

regarding the topic of antibiotic use in livestock through methods such as content analysis 

can lead to a better understanding of how this scientific information is communicated to 

the public (Conrad, 1999; Reisner & Walter, 1994; Marks, Kalaitzandonakes, Wilkins, & 

Zakharova, 2007). 

Theoretical Framework 

Framing served as the theoretical lens for this study. Entman (1993) explained 

framing as the selection of some aspects of perceived reality and making them more 

salient in a communication text. By doing this, the writer encourages a specific way of 

defining a problem, causal interpretation of the problem, moral evaluation, and/or 

recommendation for how to treat the problem (Entman, 1993). Framing has been used in 

several disciplines and recently has been used in analyzing agriculture and food policy 

issues particularly as these issues relate to food security (Mooney and Hunt, 2009; 
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Kirwan and Maye, 2013). Some evidence has shown news media are more ambivalent 

about agricultural biotechnology and more positive toward reporting medical applications 

of technology (Marks et al., 2007). Thus, public attitudes regarding agricultural and 

medical biotechnology generally mirrors the stance of news media (Marks et. al., 2007).  

Frame analysis allows researchers to better understand how an issue is 

communicated in the media, thus resulting in a better understanding as to how the public 

might view the issue (Scheufele & Tewksbury, 2007). Since it was introduced in the 

1970s, framing has been found useful in aiding in the better understanding of factors that 

influence both online and traditional media coverage (Entman, 1993; Goffman, 1974). 

Framing theory proposes that media play a central role in establishing certain public 

issues as more salient than others in addition to providing a particular angle to describe 

the events in the story (Entman, 1993, 2004).  

The way a story is framed highlights selected pieces of important information 

within the story through inclusion of particular text or frame elements and claims, their 

placement, and recurrence (Entman, 1993). Some scholars have identified issues 

regarding reliability and validity of the content analysis of media frames (Gandy, 2001; 

Scheufele, 1999). These issues center on the idea that a frame is a more abstract variable 

that can be challenging to identify and difficult to code in content analysis (Van Gorp, 

2005). Thus, Matthes and Kohring (2008) offered an alternative measurement procedure 

in which the content analysis of media frames can be determined. This measurement is 

based on the idea that frames are clusters of frame elements (Matthes & Kohring, 2008; 

Miller, Andsager, & Riechert, 1998). These frame elements are not necessarily specific 

words, but rather previously defined components of a message (Matthes & Kohring, 
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2008). Thus, a frame is made up of specific elements of the message that when combined 

together make up the frame (Matthes & Kohring, 2008). Instead of directly coding entire 

frames, the more manifest frame elements are coded and the frames are determined 

though cluster analysis of the frame elements with the most closely clustered frame 

elements making up the frame (Kohring & Matthes, 2002; Matthes & Kohring, 2008). 

In a public opinion study regarding nuclear power, Gamson and Modigliani 

(1989) found facts alone have little to no intrinsic meaning, but rather become 

meaningful once they are embedded within the frame or the story line. Additionally, 

previous research has indicated that with regard to genetically modified (GM) food, even 

subtle manipulations of the information, done by the framing of the statement, can 

change consumer’s willingness to accept GM food (Heiman & Zilberman, 2011). In the 

case of antibiotic use and antibiotic resistance in livestock, the media can choose to focus 

on the dangers of overusing, misusing, and sub-therapeutic use of antibiotics for growth 

promotion as opposed to the animal health and welfare benefits associated with 

antibiotics. 

Purpose and Research Questions 

From the 1996 passing of the Animal Drug Availability Act to the June 2015 final 

rule of the Veterinary Feed Directive (VFD), little research has indicated how scientific 

information regarding the topic of antibiotic use in livestock has been disseminated to the 

public through mass media and what role this has played in shifting public opinion. Thus, 

the following research questions (RQ) were proposed: 

RQ1: What scientific sources were used by national U.S. newspapers to discuss 

antibiotic use and resistance in livestock from 1996–2017? 
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RQ2: What frame elements were present regarding antibiotic use and resistance in 

livestock in national U.S. newspapers? 

RQ3: How did national U.S. newspapers frame articles related to antibiotic use and 

resistance in livestock? 

Methods 

When identifying media frames, it is essential to understand and describe the 

content as well as the message (McQuail, 2000), thus this study followed the concepts 

established for analyzing and identifying frames in news stories using quantitative 

content analysis. One of the great strengths of quantitative content analysis is the ability 

to quantify meaning of text, discover terminology, and determine the frequency of 

occurrences (Riffe, Lacy, & Fico, 2014). 

Passed in 1996, the Animal Drug Availability Act limited and dictated how and 

when drugs were to be used in animals including livestock. Thus, 1996 was chosen as the 

starting year for the content analysis of news media’s coverage of the use of antibiotics 

and antibiotic resistance in livestock. The last year of the analysis was 2017. Published in 

June 2015, the final rule of the Veterinary Feed Directive (VFD) was put into place. This 

rule required the use of antibiotics approved for both humans and animals to be 

discontinued for the use of growth promotion. This final rule officially went into effect in 

January 2017 (FDA, 2017b). News coverage regarding the implementation of the VFD 

was collected through eight months of this implementation until August 31, 2017. This 

study used quantitative content analysis, as it sought to explain the interplay of framing 

that occurred from 1996–2017 by measuring frequency of frame elements in text.  

Study Units 
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The study employed a census in conducting the content analysis. It examined the 

framing of the use of antibiotics and antibiotic resistance in livestock from 1996-2017 as 

reported in three national U.S. newspapers. A 2017 Pew Research Center study found 

television, online, radio, and print newspapers were the top four methods Americans used 

to get their news (Bialik & Matsa, 2017). Although print newspapers ranked fourth, there 

is an increasing use of major newspaper websites with the news on such websites is 

essentially the same as that in the print newspaper (Lacey, Riffe, & Varaouhakis, 2007). 

Further, several studies have indicated that newspapers remain an important source for 

setting inter-media agendas thus playing a strong role in placing topics on the public’s 

agenda (Lee, 2004; Reese & Danielian, 1989).  

Following the suggestions of Johnson, Stamm, Lisosky, and James (1995), the 

following national newspapers (print and online) were chosen for analysis: New York 

Times, Washington Post, and USA Today. News, feature, opinion, and editorial stories 

regarding antibiotic use and resistance in livestock reported in the New York Times, 

Washington Post, and USA Today were collected from the Lexis Nexis database. Search 

terms used were: “antibiotic,” “resistant,” “resistance,” “livestock,” and “food animals.” 

Stories returned from the Lexis Nexis database search were included for subsequent 

analysis if they primarily discussed the use of antibiotics in livestock or the development 

of antibiotic resistance through the use of antibiotics in livestock. A total of 270 

newspaper articles were collected and analyzed using a researcher-developed codebook 

(Appendix C). Of the 270 articles collected and analyzed, 99 were identified as being 

opinion/editorial pieces. The New York Times produced 135 articles, the Washington Post 

produced 100 articles, and USA Today produced 35 articles for analysis. 
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Units of Analysis 

The unit of analysis was the newspaper story. Following the methods of Trumbo 

(1996), story-level analysis was chosen for this study as a story can be more clearly 

defined than an individual paragraph. Variables measured in this study were the 

following: 

Title: The title of each news article was recorded. 

News Source: The news outlet that produced the piece was recorded (New York 

Times, Washington Post, or USA Today). 

Date of News Story: The year the news story was originally published was 

recorded.  

Frame Elements: Frame elements were determined via a pilot study of 

newspaper articles from the Chicago Daily Herald and Los Angeles Times and a 

review of technical reports of information regarding the use of antibiotics in 

livestock and antibiotic resistance from the Food and Drug Administration. These 

frame elements are used to describe antibiotic resistance issues and support the 

frame of the story. Frame elements are not words, but rather previously 

determined components of the frames (Matthes & Kohring, 2008). A cluster 

analysis of the frame elements should reveal the frames used based on the frame 

elements that most commonly occur together (Matthes & Kohring, 2008).  

 Defines Antibiotics: The article defined what an antibiotic is. 

Defines Antibiotic Resistance: The article defined what antibiotic resistance is.  

 References the VFD: The article referenced the Veterinary Feed Directive. 
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References the 80% FDA Figure: Coders determined if the article referenced the 

flawed figure that states 80% of all antibiotics used in the United States are used 

in livestock. The FDA stated the figure is flawed and should not be used for direct 

comparison between use in humans and animals (FDA, 2017c). 

Medically Important Antibiotics: The article discussed that some antibiotics are 

medically important in human medicine.  

Human Misuse: The article discussed the contribution of human misuse of 

antibiotics to the development of antibiotic resistance.  

Sickness: The article mentioned an instance where an individual became sick with 

an antibiotic resistant bacterial infection.  

Antibiotic Residue: The article mentioned an instance of antibiotic residue being 

found in meat or milk.  

Withdrawal Periods: The article mentioned the use of withdrawal periods (the 

amount of time between when an animal is administered an antibiotic and when it 

is harvested) to prevent the contamination of meat and milk with antibiotic 

residue. 

Growth Promotion: Coders determined if the article mentioned the use of 

antibiotics for growth promotion.  

Animal Welfare: The article discussed the use of antibiotics to combat poor 

animal welfare practices on farms and ranches. 

Threat to Human Health: The article mentioned that the use of antibiotics in 

livestock was a threat to human health.  
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Policy Change: The article mentioned an institutional or governmental policy 

change. 

Scientific Source: Coders used the attribution of direct quotes from scientific 

sources to determine the presence of scientific sources. Scientists were identified 

as reputable sources regarding this topic as their knowledge and experiences with 

the topic should be rooted in training and experience. Additionally, previous 

literature (Conrad, 1999) has indicated that researchers and scientists were the 

dominant experts quoted in traditional print media. If no scientific sources were 

used in the development of the article, the article was coded as having no 

scientific source. Opinion/editorial pieces traditionally do not contain sources and 

were therefore coded as not having a source. 

University Scientist: Professors or researchers affiliated with a college or 

university 

Industry Scientist: Researchers or scientists who work for a private company or 

corporation (e.g. pharmaceutical company scientist)  

Governmental Scientist: Researchers or scientists who work for or represent a 

governmental body such as the FDA or United States Department of Agriculture 

(USDA) 

Human or Animal Medical Doctor: Individuals who hold a doctor of medicine or 

doctor of veterinary medicine 

Other Scientist: Researchers or scientists who do not fall into one of the other 

categories. Direct quotes from research documents (e.g. journal article) were 

included in this category if the author’s scientific credentials were not provided. 
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Reliability 

Reliability in content analysis is defined as an agreement regarding how content is 

categorized among the coders (Riffe, et al., 2014). Coder training took place on 

November 14, 2017, using articles from outside the time period under investigation in 

this study. As Wimmer and Dominick (2003) suggested, a content analysis of 10% (n = 

27) of the total content was analyzed in order to determine intercoder reliability. These 

stories were retrieved from the Lexis Nexis database if they primarily discussed the use 

of antibiotics in livestock and the development of antibiotic resistance in livestock. Each 

story was then given an identifying number. Krippendorff’s alpha was chosen as the 

appropriate measurement to determine intercoder reliability. Krippendorff’s alpha should 

be used with multiple coders and the samples size is small (Riffe et al., 2014). The 

acceptable level of reliability with using Krippendorff’s alpha is generally about .8, but 

alphas as low as .667 have been reported (Riffe et al., 2014). After unsuccessfully 

reaching an acceptable level of intercoder reliability in the first effort to establish 

intercoder reliability, a second round of coder training was conducted with an additional 

10% of the articles. At this point, acceptable levels of intercoder reliability were attained. 

Krippendorff’s alpha levels for each frame element and source ranged from .72 to 1.0.  

Validity 

Because this study is a content analysis, validity is a main concern. Face validity 

is important to address because by assuring face validity of the coding scheme, the 

researcher can ensure the concepts being measured make sense on its face (Riffe, et al., 

2014). To address face validity, the frame elements and source categories in the study 
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were developed from Food and Drug Administration technical reports and a pilot study of 

articles from the Chicago Tribune and the Los Angeles Times.  

Data Analysis 

To answer the research questions, descriptive statistics were calculated. 

Additionally, guided by Matthes and Kohring (2008), a hierarchical cluster analysis using 

the Ward Method was used to determine the frames based on the pre-determined frame 

elements. Every frame element was computed as a binary variable. If the frame element 

was found in the article, the variable was coded as 1 (yes); if it was not present, it was 

coded as 0 (no).  

Results 

RQ1: What scientific sources were used by national U.S. newspapers to discuss 

antibiotic use and resistance in livestock from 1996-2017? 

 Scientific sources were used in 156 (57.8%) of the articles analyzed from 1996-

2017; 114 (42.2%) of articles did not contain any direct scientific source in reporting or 

discussing information regarding the use of antibiotics in livestock and the development 

of antibiotic resistance. A significant number of the articles not containing a scientific 

source could stem from the articles being opinion/editorial pieces. Governmental 

scientists were a source in 27.4% (n = 74) or articles, human or animal medical doctors in 

19.3% (n = 52), university scientists in 18.9% (n = 51), industry scientists in 13% (n = 

35), and other scientists in 8.5% of articles (n = 23). Direct quotes from scientific journals 

primarily made up the greatest percentage of other scientists but were coded as other due 

to the inability to determine the type of scientists who conducted and reported the 

findings. Frequencies and percentages for each scientific source are outlined in Table 3.1. 
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Table 3.1 
Frequencies and Percentages of Scientific Sources in National U.S. Newspaper 
Articles Regarding the Use of Antibiotics in Livestock and Antibiotic Resistance (N = 
156) 
Scientific Source Total % 
Governmental Scientist 74 27.4 
Human or Animal Medical Doctor 52 19.3 
University Scientist 51 18.9 
Industry Scientist 35 13 
Other Scientist 23 8.5 

Note: The total does not equal 100% as multiple sources could be cited in each story. 

RQ2: What frame elements were present regarding antibiotic use and resistance in 

livestock in national U.S. newspapers? 

 Thirteen frame elements were identified a priori and were coded in each of the 

270 articles. The only two (0.7%) articles defined antibiotics, a reference to the VFD was 

found in three (1.1%), a report of antibiotic residue in meat or milk was found in three 

(1.1%), and a reference to the use of withdrawal periods to prevent antibiotic residue in 

meat and milk was found in six (2.2%) of articles. Because each of these frame elements 

were found in less than 5% of the articles, based on the recommendations of Matthes and 

Kohring (2008) they were excluded from the cluster analysis. The remaining frame 

elements were included in the cluster analysis.  

 Frame elements included in the cluster analysis were describing antibiotic use in 

livestock as a threat to human health in 74.8% (n = 202); referencing antibiotic use for 

growth promotion in 54.1% (n = 146); referencing a policy change in 44.8% (n = 121); a 

reference of sickness from antibiotic resistant bacteria in 33.7% (n = 91); referencing 

human misuse in 29.6% (n = 80); referencing antibiotic use to combat poor animal 

welfare in 27.4% (n = 74); referencing the 80% FDA figure in 24.1% (n = 65); 

referencing medically important antibiotics in 15.2% (n = 41); and the defining of 
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antibiotic resistance in 13.3% (n = 36) of articles.  Although instances of referencing 

withdrawal periods, the VFD, antibiotic residue, and defining antibiotics were found, 

those frame elements were omitted from the cluster analysis as their frequencies was too 

low (Matthes & Kohring, 2008). Frequencies and percentages for the occurrence of all 

frame elements found in the articles are outlined in Table 3.2. 

Table 3.2 
Frequencies and Percentages of Frame Elements in National U.S. Newspaper Articles 
Regarding the Use of Antibiotics in Livestock and Antibiotic Resistance (N = 270) 
Frame Element Total % 
Threat to Human Health 202 75.80 
Growth Promotion 146 54.10 
Policy Change 121 44.80 
Sickness 91 33.70 
Human Misuse 80 29.60 
Animal Welfare 74 27.40 
References the 80% FDA Figure 65 24.10 
Medically Important Antibiotics 41 15.20 
Defines Antibiotic Resistance 36 13.30 
Withdrawal Periods 6 2.20 
References the VFD 3 1.10 
Antibiotic Residue 3 1.10 
Defines Antibiotics 2 0.70 

Note: The total does not equal 100% as multiple frame elements could be used in each 
story. 
 

RQ3: How did national U.S. newspapers frame articles related to antibiotic use and 

resistance in livestock? 

 In order to answer RQ3, a hierarchical cluster analysis using the Ward method 

was performed to determine the frames national U.S. newspapers used based on the co-

occurrence of the frame elements. The Ward method is a good technique for determining 

cluster solutions for binary variables (Matthes & Kohring, 2008). The cluster analysis 

revealed three frames. The dendogram in Figure 3.1 is a visual representation as to how 

the frame elements were linked by distance using the hierarchical cluster analysis. In a 
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dendogram, distance between clusters is measured on a scale of 0 to 25, with shorter 

distances indicating a closer linkage (Norusis, 2011). 

 

Figure 3.1. Dendogram of Clustering of Frame Elements 

The first frame identified with the closest linkage was the blame frame, 

represented by the blue lines in the dendogram, and included 108 articles. The blame 

frame had the frame elements of using the flawed 80% figure and the use of antibiotics to 

combat poor animal welfare practices in food animal production. 

The second frame was identified as the human impact frame, represented by the 

green lines, and included 85 articles. The human impact frame included the frame 
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elements of defining antibiotic resistance, discussing specific antibiotics as medically 

important, describing the role human misuse of antibiotics plays in the development of 

antibiotic resistance, and highlighting a case of human sickness with a bacterial infection 

resistant to antibiotics.  

The final frame identified was the change frame, represented by the red lines in 

the dendogram, in 77 articles. The change frame had the frame elements of describing the 

use of antibiotics for growth promotion, discussing the use of antibiotic in livestock as a 

threat to human health, and discussing a policy change regarding how antibiotics are 

used. The frames and frame elements are provided in Table 3.3. 

Table 3.3 
Frames used in National U.S. Newspaper Articles Regarding the Use of Antibiotics in 
Livestock and Antibiotic Resistance 
Frame Frame Elements 
Change Growth Promotion 
 Threat to Human Health 

Policy Change 
 

Blame References the 80% FDA Figure 
 Animal Welfare 
  
Human Impact Defines Antibiotic Resistance 
 Medically Important Antibiotics 
 Human Misuse 
 Sickness 

 

 From 1996-2017, The New York Times published 135 articles related to antibiotic 

use in livestock. The frames identified in each of the newspapers are displayed in Table 

3.4. Of the 135 articles from The New York Times, 39 were within the human impact 

frame, 60 were within the blame frame, and 36 were within the change frame. One 

hundred articles were published in the Washington Post with 33 within the human impact 

frame, 35 in the blame frame, and 32 in the change frame. Finally, 35 articles were 
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published in the USA Today. Thirteen of these articles were human impact framed, 13 

were blame frame articles, and 9 were change frame articles.  

Table 3.4 
Frames National U.S. Newspapers Used to Report on Antibiotic Use and Antibiotic 
Resistance in Livestock 
Newspaper Human Impact Frame Blame Frame Change Frame 
The New York Times 39 60 36 
Washington Post 33 35 32 
USA Today 13 13 9 

 

Conclusions and Implications 

 Since the discovery of antibiotics, researchers and health professionals have had 

concerns regarding their continued effectiveness (McKenna, 2017). Once scientists 

recognized the role giving sub-therapeutic levels of antibiotics to livestock plays in 

growth promotion, researchers began working to better understand how this use of 

antibiotics might lead to less effective antibiotics over time (FDA, 2016). This 

information has been communicated to the public via mass media outlets such as 

newspapers since this discovery (McKenna, 2016).  

RQ1 found just under 60% of articles analyzed used a scientific source when 

communicating information about the topic of antibiotic use in livestock to the readership 

of the newspapers. This finding aligns with those of Conrad (1999) that found researchers 

and scientists were the dominant experts quoted in articles. However, while the majority 

of articles used some scientific source when communicating about this topic, the lack of a 

scientific source in over 40% of the articles should be of concern for science 

communicators. While 99 of these articles were opinion/editorial pieces, the failure to 

include a scientific source in mass media articles about scientific topics could lead to the 

information being miscommunicated. Of the scientific sources used in the articles, 27.4% 
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were governmental scientists who primarily worked for the FDA or USDA. With the role 

politics played in the blocking of Kennedy’s plan in 1977 (McKenna, 2017), 

governmental scientists as sources of information could play a role in how the science of 

antibiotic use is framed to the public via mass media coverage. 

The results for RQ2 found the frame elements of growth promotion, threat to 

human health, and policy change were the most commonly used frame elements when 

reporting on antibiotic use in livestock. These frame elements also most commonly 

occurred together in the cluster analysis resulting in the identification of the change frame 

in RQ3. Research has indicated that providing antibiotics to livestock at sub-therapeutic 

levels for growth promotion does contribute to the development of antibiotic resistance 

(FDA, 2016). Further research has indicated that as antibiotic resistance increases, the 

usefulness of some antibiotics has been depleted resulting in an increased threat to human 

health (FDA, 2016). These findings contributed to the legislation that lead to the passing 

of both the Animal Drug Availability Act and the Veterinary Feed Directive (FDA, 

2016).  

The 80% FDA figure was used in almost a quarter of all articles (n = 65, 24.1%) 

and the animal welfare frame element was used in about the same amount (n = 74, 

27.4%). These frame elements most commonly occurred together resulting in the blame 

frame identified in RQ3. This frame demonstrated that almost a quarter of the articles 

across these three major U.S. newspapers used false or biased information to depict the 

role that antibiotic use in livestock plays in the development of antibiotic resistance. 

Entman (1993) defined a frame as an active social construct developed by groups that are 

purposely and intentionally seeking to convince others of their understanding of an issue 
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and the specific modes of action necessary to address it. By using these two frame 

elements together, authors of these articles may be trying to convince readers that farmers 

and ranchers are using the vast majority of the antibiotics consumed in the United States 

each year in an effort to combat poor animal welfare practices. Personal agendas, biases, 

and viewpoints of journalists have been found to play a key role in how journalists 

communicate information to the public (Erikson & Tedin, 2015). This frame could 

additionally demonstrate that. By including some information and not including other 

information, the authors are filtering what information readers have to make informed 

decisions. If this information is flawed, the resulting attitude formation and behavioral 

choices are flawed.   

The final frame elements the hierarchical cluster analysis found to co-occur 

together were labeled as the human impact frame. These frame elements were most 

commonly factual in nature and identified the role both humans play in contributing to 

the development of antibiotic resistant bacteria and how humans are impacted by the use 

of antibiotics in livestock. This frame most closely aligns with the “voluntary action” 

frame Morris et al. (2016) identified. Both frames highlight the role both human and 

animal medicine play in the development of antibiotic resistance and the need for human 

and animal medicine to take action to combat the further development of this issue. 

Finally, RQ3 additionally sought to describe how national U.S. newspapers 

framed the topic of antibiotic use in livestock. Although both the Washington Post and 

USA Today were fairly balanced in their use of the three identified frames, The New York 

Times had considerably more articles that contained the blame frame than either the 

human impact or change frames. The New York Times had the greatest number of articles 
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analyzed for this study with 135. Almost half (44.4%) of the articles printed in The New 

York Times contained the blame frame. Because this frame uses flawed information 

(FDA, 2017c) the readership of The New York Times may be influenced by this false 

information. 

Recommendations 

 Findings from this study indicated readers of The New York Times may be 

receiving more inaccurate information regarding the use of antibiotics in livestock and 

the development of antibiotic resistant bacteria. Because readers are being ill-informed 

about this topic, they could be using this information in their decision making without 

having all of the facts. A qualitative content analysis of the accuracy of articles within the 

blame frame could provide for a better understanding of the level to which readers may 

be receiving inaccurate information.  

 A framing effects study to examine the role frame elements play in public opinion 

of antibiotic use in livestock and the development of antibiotic resistance could allow for 

a better understanding as to how these newspaper articles influence public opinion. 

Further, by studying public opinion using the co-occurrence of these frame elements built 

within a frame, agricultural communicators can develop and improve current campaigns 

to educate consumers about these topics and prepare farmers and ranchers to better 

communicate about antibiotic use. 

 Science communicators should prioritize the inclusion of scientific sources in 

their writing. The presentation of news influences a reader’s understanding of a topic and 

thus by providing quotes from scientific sources, science communicators can better 
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balance how the information is reported and allow for greater understanding and trust in 

the news itself (Conrad, 1999).  

 Finally, the field of agricultural communications should increase its use of cluster 

analysis, specifically when studying controversial agricultural issues such as this. By 

determining frame elements within the content and allowing for a computerized 

determination of frames, researchers may be able to get a more robust understanding of 

how a controversial topic is communicated to the public.   
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CHAPTER IV 

THE INFLUENCE OF FRAMING EFFECTS ON PUBLIC OPINION OF 

ANTIBIOTIC USE IN LIVESTOCK 

Abstract 

Using antibiotics important in human medicine for livestock production is 

continually being challenged by scientific evidence that points toward this use as a key 

contributor to the proliferation of antibiotic resistant bacteria. After years of debates and 

opposition from pharmaceutical companies, the Veterinary Feed Directive (VFD) went 

into effect in June 2015 that requires antibiotics used for both humans and animals for the 

purpose of growth promotion be discontinued. This study sought to determine the effects 

framing content regarding antibiotic use in livestock and antibiotic resistance had on 

public opinion. Using a between-subjects experimental survey research design, 297 

participants indicated their perceptions of antibiotic use in livestock and the development 

of antibiotic resistant bacteria before being randomly assigned to one of three conditions. 

Each condition was a mock Twitter account framed differently based on findings from a 

previous study. After reading their assigned mock Twitter page, respondents indicated 

their trust of the information contained in the account, their information seeking behavior, 

demographics, and their support for antibiotic use in livestock. Using an ANCOVA, 

results indicated the frame influenced trust of information (F = 8.7, p < .05) and 

information seeking behavior (F = 4.48, p = .01) while support was not significant (F = 

2.7, p = .07). Results suggest the blame frame has the greatest influence on shaping 

public opinion of antibiotic use in livestock and the development of antibiotic resistance.  
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Introduction  

 Scientific discoveries and consumer preferences continually bring about changes 

in the food production system (Koba, 2015). For example, in 2005, due to consumer 

demands, Panera Breads began using antibiotic-free chicken, and in 2014, said it would 

cut back on giving its pork supply antibiotics (Koba, 2015). Similarly, in 2014, Perdue 

Foods said it would no longer use human antibiotics in its chicken hatcheries (Koba, 

2015). In 2015, McDonalds said it would phase out the routine use of antibiotics in 

chicken while Tyson Foods, the largest chicken producer in the United States, promised 

to stop feeding chickens antibiotics used in humans (Koba, 2015). These changes were 

primarily brought about from mounting pressure from consumers to provide a food 

product that uses fewer antibiotics in an effort to preserve antibiotics important for public 

health.  

 Using antibiotics important in human medicine for livestock production is 

continually being challenged by scientific evidence that points toward this use as a key 

contributor to the proliferation of antibiotic resistant bacteria (McKenna, 2017). Scientists 

and the public are now more loudly calling for changes in regulations regarding how 

these antibiotics are used in the production of livestock (McKenna, 2017). After years of 

debates and opposition from pharmaceutical companies, the Veterinary Feed Directive 

(VFD) went into effect in June 2015 that requires antibiotics used for both humans and 

animals for the purpose of growth promotion be discontinued (Food and Drug 

Administration, 2015). This ruling had the greatest impact on the poultry and pork 

industries as these animals experience the greatest increases in growth from the use of 

growth promoting antibiotics (McKenna, 2017). An additional portion of this rule stated 
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that any antibiotics of medical importance to humans must be prescribed and overseen by 

a veterinarian if they are to be used in animals (FDA, 2015). This legislative change was 

brought about by the mounting evidence that providing antibiotics to livestock for the 

purpose of growth promotion was increasing the occurrence of human illnesses that were 

untreatable with antibiotics that were traditionally effective (McKenna, 2017). 

 While legislation ultimately has the greatest impact on the food system, media 

coverage plays a significant role in influencing what the public knows and understands 

about food risks (McCluskey & Swinnen, 2011). Oprah’s statement regarding her 

decision to stop eating beef due to “mad cow disease” (bovine spongiform 

encephalopathy) had a significant impact on the beef industry with cattle futures 

indicating an abnormal price drop after this statement (Schlenker & Villas-Boas, 2009). 

Jamie Oliver’s depiction of lean finely textured beef (LFTB) as “pink slime” on network 

television devastated Beef Products Incorporated (BPI) and the beef industry (Green, 

2012). Retailers and school lunch programs across the country halted the purchase of 

products with LFTB which resulted in BPI closing plants and suspending plant 

production (Green, 2012). This demonstrates how easily the public can be swayed by fear 

and absence of information in the media (McCluskey & Swinnen, 2011).  

McCluckey and Swinnen (2004) found the public to be “rationally ignorant” as 

they do not work to fully inform themselves about issues related to food. Further, popular 

press and television are the primary sources from which the public receives information 

regarding food and biotechnology; therefore, these forms of media play a significant role 

in shaping public opinion of these topics (McCluskey & Swinnen, 2011). Because public 

opinion ultimately plays a role in shaping legislation on a national level as well as 
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company-level changes, an ill-informed public, motivated by fear, could wreak havoc on 

an industry (McCluskey & Swinnen, 2011). By understanding how the framing and 

sentiment of messages communicated to the public influences public opinion of antibiotic 

use in livestock, agricultural and health communicators can be better prepared to develop 

campaigns and communications materials to alleviate the “rational ignorance” of the 

public regarding this topic.  

Review of Literature 

 Public concern regarding antibiotic use and resistance in livestock has been 

previously studied by the United States Farmers and Ranchers Alliance (USFRA). This 

study evaluated the familiarity, concerns, and perceptions of the use of antibiotics in 

livestock. However, this study was limited to consumer food connectors, a group USFRA 

defined as individuals between the ages of 21-65 who take an interest in news and 

politics, make all household decisions and purchases related to food, and engage in 

advocacy activities related to food and the food industry on a regular basis (USFRA, 

2016). Findings from this survey indicated that 41% of this group felt familiar with what 

antibiotics were used for and 47% felt concerned about antibiotic resistance. Forty-three 

percent of their respondents felt somewhat negative about how antibiotics were being 

used in livestock production. When questioned about why they think antibiotics are used 

in livestock production, 53% believed they were used as prevention to keep animals 

healthy and free from disease while 47% believed they were used to promote greater and 

faster growth. Fifty percent of respondents indicated antibiotic use in agriculture 

contributed to antibiotic resistance in human health. Finally, when questioned about what 

the number one concern was regarding the development of antibiotic resistance, 62% of 
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respondents indicated human medical doctors overprescribing antibiotics to patients was 

the major culprit of the development of antibiotic resistance (USFRA, 2016). Although 

these findings provide some insight as to public opinion of antibiotic use in livestock and 

the development of antibiotic resistant bacteria, the limited scope of the audience 

surveyed suggests a need to understand the opinions of a broader audience. 

The literature is limited regarding public opinion of antibiotic use in livestock; 

however, a considerable amount of research has discussed public opinion of agricultural 

biotechnologies such as genetic modification (GM). Consumer acceptance of GM foods 

was reported at more than 70% among Americans in 1992, 1995, and 1998 (Hoban, 

1998).  However, a 2016 Pew Research study found that 39% of Americans felt that GM 

foods are worse for your health than non-GMO foods (Funk & Kennedy, 2016). The 

American eating habits have experienced a significant shit over the past two decades 

(Funk & Kennedy, 2016). This shift has been brought on by personalized ideologies that 

dictate how people process information about and consume food (Funk & Kennedy, 

2016).  

Even with scientifically supported advantages associated with GM foods 

(National Academies of Sciences, Engineering, and Medicine, 2016), consumers still feel 

there is an increased risk associated with these technologies.  More than half of all 

Americans feel GM foods are unsafe to eat, while only 11% of scientists feel as such 

(Funk et al., 2015). Consumer issues associated with GM foods stem from health fears 

associated with these biotechnologies and industrialization of the food industry.  Fear of 

health issues such as cancer, hormonal regulation issues associated with early onset 

puberty or early onset menopause have caused consumers to vocalize their questions and 
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concerns about the use of GM foods in the human food supply (Moon & 

Balasubramanian, 2001). Similarly, the public has voiced health concerns related to 

antibiotic use in livestock leading to untreatable bacterial infections in humans (Anomaly, 

2009). 

The frames the media uses to discuss the topic of GM foods has indicated the 

public can be easily swayed with positively and negatively framed information regarding 

GM food (Heiman & Zilberman, 2011). Through an experimental survey, Heiman and 

Zilberman (2011) randomly assigned respondents to messages regarding GM bell peppers 

framing the topic as either positive, negative, or a control neutral group. Participants then 

responded on a Likert-type scale their level of agreement with statements regarding 

genetic modification. The authors additionally found that although consumers were not 

very fearful regarding the perceived health hazards associated with GM foods, framing 

the topics differently did increase fear and uncertainty in the safety of GM foods (Heiman 

& Zilberman, 2011).  

The fear associated with agricultural biotechnologies may stem from the media’s 

harsher evaluations of agricultural biotechnologies than those of medical biotechnologies 

(Marks, Kalaitzandonakes, Wilkins, & Zakharova, 2007). Although advances in 

agricultural biotechnologies serve the purpose of increasing the ability to feed and clothe 

a growing world, they are often additionally seen as a means to make more money for 

farmers, ranchers, and biotechnology companies (Marks et al., 2007). Marks et al. (2007) 

completed a content analysis of three international newspapers and evaluated how two 

biotechnology topics were framed – genetic modification and xenotransplantation. The 

results indicated that newspapers were much more likely to use frame elements that 
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highlighted the potential risks associated with genetic modification than the potential 

risks associated with xenotransplantation (Marks et al., 2007). These results highlight the 

impact media has on influencing public opinion of agriculture’s use of biotechnologies 

such as genetic modification and antibiotic use. 

Although a great deal of research has demonstrated the negative impact growth 

promoting antibiotics have had on the development of antibiotic resistance (Casewell, 

Friis, Marco, McMullin, & Phillips, 2003; Engster, Marvil, & Stewart-Brown, 2002; 

Hammerum et al., 2007), traditional media tend to more commonly discuss antibiotic use 

in livestock in terms of broad use rather than specifying the important role some 

antibiotics play in maintaining and promoting animal health (Steede, Meyers, Li, Irlbeck, 

& Gearhart, 2018). Further, a qualitative content analysis of frames used in discussing 

antimicrobial resistance in newspapers in the U.S. found antibiotic use in livestock is a 

“public health failure” (Warner, Oesterreicher, & Rumble, 2018). Thus, the public could 

be led to believe that all uses of antibiotics in livestock negatively impact human health. 

Studying how traditional and online media discuss and frame the topic of antibiotic use in 

livestock and antibiotic resistance is important as it can allow communication 

practitioners to better understand what information or misinformation is being shared. 

This knowledge can allow communicators to better develop communications materials to 

address public concern and misinformation regarding the science of antibiotics (Edgar, 

Johnson, & Estes, 2017).  

Theoretical Framework 

 Framing effects served as the theoretical lens for this study. Tversky and 

Kahneman (1981) theorized that information framed to the public is encoded as either 
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positive or negative, thus when information is provided to an audience, the audience 

walks away with either a positive or negative viewpoint regarding the subject. When 

small, inconsequential changes in how information is communicated to the audience are 

made, the choices made by the audience can easily be changed (Tversky & Kahneman, 

1981). Levin and Gaeth (1988) demonstrated this in a study of ground beef packaging. 

One package was labeled “75% lean” (positive frame) and one package was labeled 

“25% fat” (negative frame). Both packages contained the same product, however when 

consumers made their purchase and tried both products, consumers felt the “75% lean” 

beef was better tasting and less greasy (Levin & Gaeth, 1988).  

 Framing effects have additionally been studied within a media context. Previous 

media effects research found that as agricultural biotechnology was discussed more 

negatively in the media in the U.K. and America, public support for agricultural 

biotechnology decreased (Marks et al., 2007). De Vreese, Boomgaarden, and Semetko 

(2011) completed a framing content analysis of news media regarding the addition of 

Turkey into the European Union. Using the findings from this study, the frames were 

tested in two experimental public opinion studies. Findings from this study indicated the 

frames used directly influenced public opinion of two groups on regarding the addition of 

Turkey into the European Union (De Vreese, 2011). 

 Entman (1993) described how the way a story is framed brings particular 

importance to pieces of information within the story through the inclusion or exclusion of 

particular elements of the frame, how and where they are placed within the story, and 

how often they occur. The frame elements that occur most commonly together make up 

the frame (Matthes & Kohring, 2008). These frame elements can thus communicate the 
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issue to the public positively or negatively depending on what frame elements are 

present, how they occur and co-occur, and which are omitted (Matthes & Kohring, 2008). 

Consumers of traditional and online media content regarding antibiotic use in livestock 

thus may interpret the information provided to them and form their own opinions based 

on how the information is framed and the frame elements present.  

Purpose and Research Questions 

The purpose of this study was to determine the effects that framing of content regarding 

antibiotic use in livestock and antibiotic resistance has on public opinion. Thus, the 

following research questions (RQ) are proposed: 

RQ1: How does framing of Twitter content influence trust of information 

regarding antibiotic use in livestock and antibiotic resistance? 

RQ2: How does framing of Twitter content influence information seeking 

behavior regarding antibiotic use in livestock and antibiotic resistance? 

RQ3: How does framing of Twitter content influence support of antibiotic use in 

livestock? 

Methods 

In order to answer the research questions, data were collected using a between-

subjects experimental survey research design during one session (March 9, 2018). A 

between-subjects experimental survey is appropriate as it allows a researcher to look at 

differences between groups and lends itself to interpreting causal inferences (Field, 

2015). The experimental survey used for data collection can be found in Appendix D. 

Institutional Review Board approval can be found in Appendix E. 
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Participants 

Participants for the study were recruited through Amazon’s Mechanical Turk 

(MTurk) worker platform. Participants were compensated for their participation 

monetarily at a rate of $2.50. A total of 314 responses were recorded; however, after the 

data were cleaned, 297 usable responses were included for subsequent analysis. 

Responses were removed from the sample that were incomplete or if the participant did 

not respond appropriately to the filter question.  

MTurk is an online platform that allows for the recruitment and paying of subjects 

to perform tasks such as survey participation and market research (Berinsky, Huber, & 

Lenz, 2012). Though not without their criticisms, MTurk workers have been shown to 

better represent general demographic distributions in the United States than some other 

types of Internet and convenience samples (Buhrmester, Kwang, & Gosling, 2011; 

Berinsky, Huber, & Lenz, 2012). Previous literature has examined how well MTurk 

workers represent the U.S. population (Huff & Tingley, 2015) with age of participants, 

voting patterns, partisan preferences, news interest, and education level being comparable 

to the general U.S. poluation. One limitation to MTurk is approximately 90% of its 

participants come from urban areas and MTurk workers are traditionally more educated 

than the U.S. population. However, other research has indicated MTurk respondents “do 

not appear to differ fundamentally from population-based respondents in unmeasurable 

ways,” (Levay, Freese, & Druckman, 2016, p. 1). 

Procedure 

 Each participant first saw a brief description of the research and opted to 

participate by clicking on a link to then enter the study. Next, participants saw a 
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definition of terms page where the terms “livestock,” “antibiotic,” and “antibiotic 

resistance” were defined. Participants then responded to eight Likert-type statements 

regarding their perceptions of antibiotic use in livestock and antibiotic resistance. Next, 

participants were exposed to a randomly assigned stimulus, which served as the 

experimental treatment for the study. The researcher developed three mock Twitter 

accounts in Adobe Photoshop based on opinion leaders and frames identified from 

previous sentiment and content analysis studies of Twitter content and U.S. newspaper 

content regarding antibiotic use in livestock and antibiotic resistance (Steede et al., 2018). 

Twitter accounts were standardized across all three treatments with 10 tweets populating 

the mock accounts. The specific tweets written for each account were developed by the 

researcher to emphasize the frame elements identified in a previous framing study of 

national U.S. newspapers (Steede et al., 2018). Mock Twitter accounts for all three 

frames can be found in Figures 4.1, 4.2, and 4.3.  
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Figure 4.1. Mock Twitter page for Human Impact Frame 
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Figure 4.2. Mock Twitter page for Change Frame 
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Figure 4.3. Mock Twitter page for Blame Frame 
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After reading their randomly assigned Twitter page, participants responded to 

four Likert-type items regarding their trust of the messages within the Twitter account 

and four Likert-type items regarding information seeking behaviors after exposure. 

Finally, participants responded to demographic questions: age, income, gender identity, 

racial and/or ethnic background, education level, and political views. One final question 

asked them to to indicate their support of antibiotic use in livestock.  

Measures 

Perceptions of antibiotic use in livestock and antibiotic resistance. Six Likert-

type items were used to determine perceptions of antibiotic use in livestock and antibiotic 

resistance. These items were modified from a previous measure used to determine 

perceptions of genetically modified organisms (Hallman, Hebden, Aquino, Cuite, & 

Lang, 2003). Participants were asked to identify their level of agreement with a series of 

statements about antibiotic use in livestock and antibiotic resistance on a five-point 

Likert-type scale (1 = Strongly Disagree to 5 = Strongly Agree). A sample statement from 

the measure was “I think it is safe for me to eat food from animals who were 

administered antibiotics.” The responses to these questions were then collapsed into a 

mean score as a measure of perceptions of antibiotic use in livestock and antibiotic 

resistance (M = 2.91, SD = .85). Reliability was established a priori at Cronbach’s a = 

.84. 

Message Trust. Four Likert-type items were used to determine respondent’s trust 

in the messages they viewed on the Twitter account. These items were modified from a 

previous measure used to determine trust of Twitter messages regarding assault weapon 

ban legislation (Wasike, 2016). Participants were asked to identify their level of 
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agreement with a series of statements about their trust of the messages contained in the 

Twitter account on a five-point Likert-type scale (1 = Strongly Disagree to 5 = Strongly 

Agree). A sample statement from the measure was “the information provided is 

accuratge.” The responses to these questions were then collapsed into a mean score as a 

measure of message trust (M = 3.57, SD = .77). Reliability was established a priori at 

Cronbach’s a = .839. 

Information Seeking Behavior. Four Likert-type items were used to determine 

participant’s desire to seek out more information regarding antibiotic use in livestock and 

antibiotic resistance. With these researcher-developed items, participants were asked to 

identify their level of agreement with a series of statements about their desire to seek out 

more information regarding antibiotic use in livestock and antibiotic resistance on a five-

point Likert-type scale (1 = Strongly Disagree to 5 = Strongly Agree). A sample 

statement from the measure was “this Twitter account makes me want to seek out more 

information about antibiotic resistance.” The responses to these questions were then 

collapsed into a mean score as a measure of information seeking behavior (M = 3.32, SD 

= .55). Reliability was established a priori at Cronbach’s a = .772. 

Support of Antibiotic Use in Livestock. One Likert-type item was used to 

determine participant’s support for the use of antibiotics in livestock. This researcher-

developed item asked participants to indicate their level of agreement with the statement 

“I support the use of antibiotics in livestock production” on a five-point Likert-type scale 

(1 = Strongly Disagree to 5 = Strongly Agree). The response to this question was then 

used as a measure of support of antibiotic use in livestock (M = 2.9, SD = 1.23). 
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Manipulation Check 

 Prior to performing the pilot test, a manipulation check was conducted to ensure 

the mock Twitter profiles reflected the frame they were designed to present. All three 

mock Twitter profiles were randomly presented in a Qualtrics survey to 31 participants 

not included in the sample population. Each participant viewed each mock Twitter profile 

and answered the same question following each mock Twitter profile: “Based on the 

tweets you just read, which of the following statements best describes the stance of the 

organization?” Respondents then chose one response from the following choices: 

“Animal agriculture is the main contributor to the development of antibiotic resistant 

bacteria,” “Policy changes are needed to combat livestock’s contribution to the 

development of antibiotic resistant bacteria,” or “The misuse of antibiotics that are 

important to human medicine significantly contribute to the development of antibiotic 

resistant bacteria.” 

 Each answer was designed to correspond with one of the mock Twitter profiles. 

Eighty percent of respondents correctly identified the blame frame Twitter profile as 

“Animal agriculture is the main contributor to the development of antibiotic resistant 

bacteria,” 69% of respondents correctly identified the change frame Twitter profile as, 

“Policy changes are needed to combat livestock’s contribution to the development of 

antibiotic resistant bacteria,” and 80% of respondents correctly identified the human 

impact frame as “The misuse of antibiotics that are important to human medicine 

significantly contribute to the development of antibiotic resistant bacteria.” The 

researcher was confident with these levels of agreement and proceeded with the pilot test 

phase. 
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Pilot Test 

 A pilot test was conducted on undergraduate students (N = 107) to establish 

reliability of the instrument used. Participants were recruited though an online 

recruitment portal provided by the College of Media and Communication. Cronbach’s 

alpha was used to determine reliability of the measures. The perceptions of antibiotic use 

in livestock and antibiotic resistance measure had a Cronbach’s a = .729; however, after 

the removal of two items, a Cronbach’s a = .84 was established. Message trust and 

information seeking behavior were found to have a Cronbach’s a = .839 and Cronbach’s 

a = .772, respectively. Removal of items from these measures did not increase reliability 

so these measures remained intact. 

Data Analysis 

Upon completion of data collection, the data were cleaned and any unusable 

responses were eliminated. Descriptive statistics were used to describe the population. To 

answer the research questions, individual ANCOVAs were conducted to test the effects 

of condition (frame of the Twitter account) on trust of information, information seeking 

behavior, and support of antibiotic use in livestock and antibiotic resistance. 

 At the end of the survey, demographic data were collected to describe the 

participants and this data was used as covariates when appropriate. The majority of 

participants identified as a man and accounted for 187 (63%) of the respondents while 

110 (37%) identified as a woman. One hundred ninety (64%) participants were white, 63 

(21.2%) were Asian, and 30 (10.1%) were black or African American. The average age 

of participants was 33.9 (SD = 9.9) with a minimum age of 20 and a maximum age of 69.  
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 The participants’ mean annual household income was between $30,000 and 

$49,999 (M =4.65, SD = 2.74). The most indicated income categories were $20,000 to 

$29,999 (n = 65, 21.9%), $30,000 to $39,999 (n = 43, 14.5%), and $10,000 to $19,999 (n 

= 39, 13.1%). Table 4.1 describes the participants’ incomes. 

Table 4.1 
Participant Annual Household Income (N = 297) 
 N % 
Less than $10,000 25 8.4 
$10,000 - $19,999 39 13.1 
$20,000 - $29,999 65 21.9 
$30,000 - $39,999 43 14.5 
$40,000 - $49,999 30 10.1 
$50,000 - $59,999 28 9.4 
$60,000 - $69,999 15 5.1 
$70,000 - $79,999 20 6.7 
$80,000 - $89,999 12 4.0 
$90,000 - $99,999 6 2.0 
$100,000 - $149,999 9 3.0 
More than $150,000 3 1.0 
Prefer not to answer 2 .7 

 

 Participants were additionally asked to indicate their level of education (M = 4.24, 

SD = 1.3). The majority of participants (n = 146, 49.2%) indicated they had a 4-year 

degree. Fifty-three (17.8%) indicated they had attended some college classes, and 38 

(12.8%) indicated a high school diploma was the highest level of education attained. 

Finally, participants indicated their political ideology. The largest percentage of 

participants (n = 82, 27.6%) indicated they were liberal. Fifty-nine (19.9%) indicated they 

were middle of the road, and n = 39 (13.1%) indicated they were strongly liberal. Table 

4.2 describes the participants’ political ideologies (M = 3.45, SD = 1.8).  
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Table 4.2 
Participant Political Ideology (N = 297) 
 N % 
Strongly Liberal 39 13.1 
Liberal 82 27.6 
Slightly Liberal 37 12.5 
Middle of the Road 59 19.9 
Slightly Conservative 26 8.8 
Conservative 35 11.8 
Strongly Conservative 18 6.1 
Other 1 .3 

 

Results 

RQ1: How does framing of Twitter content influence trust of information regarding 

antibiotic use in livestock and antibiotic resistance? 

A one-way ANCOVA was conducted to determine if a statistically significant 

difference existed between exposure to human impact, change, or blame framed Twitter 

profiles on trust of information regarding antibiotic use in livestock and antibiotic 

resistance. The covariates in this analysis were perceptions of antibiotic use in livestock 

and antibiotic resistance, gender identity, education, income, and political ideology. The 

covariates were chosen specifically because of their known effects on trust of information 

regarding antibiotic use in livestock and antibiotic resistance. Following Field’s (2014) 

independence of treatment variable and covariate, homogeneity of regression slopes was 

evaluated to ensure no assumptions were violated with the covariates. 

Means for trust of information were M = 3.64 (SD = .70) for participants who saw 

the human impact framed mock Twitter account, M = 3.38 (SD = .68) for the change 

frame, and M = 3.67 (SD = .88) for the blame frame. The inferential statistics reported for 

this ANCOVA are shown in Table 4.3. There was a significant difference (F = 8.7, p < 
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.05) between the participants’ trust of information reported in the mock Twitter accounts 

between the three frame conditions. 

Table 4.3 
Analysis of Covariance of Trust of Information Regarding Antibiotic use in Livestock 
and Antibiotic Resistance, With Individual Difference Variables as Covariates 
Source Df F p 
Frame Condition 2 8.7 < .05* 
Covariates    
   Perceptions 1 21.30 < .05* 
   Income 1 .36 .55 
   Gender Identity 1 .01 .91 
   Education 1 1.33 .25 
   Political Ideology 1 .02 .89 

 Note: *Indicates significance at p ≤ .05 
 
 The pairwise comparison of the human impact frame condition with the change 

frame condition was non-significant. However, the pairwise comparison of the human 

impact frame condition with the blame frame condition was significant (MD = -.511, SE 

= .149, p = .002).  The pairwise comparison additionally indicated a significant difference 

between the change frame condition and the blame frame condition (MD = -.447, SE = 

.115, p < .05). 

RQ2: How does framing of Twitter content influence information seeking behavior 

regarding antibiotic use in livestock and antibiotic resistance? 

A one-way ANCOVA was conducted to determine if a statistically significant 

difference existed between exposure to human impact, change, or blame framed Twitter 

profiles on information seeking behavior regarding antibiotic use in livestock and 

antibiotic resistance, controlling for perceptions of antibiotic use in livestock and 

antibiotic resistance, gender identity, education, income, and political ideology. The 

covariates were chosen specifically because of their known effects on information 

seeking behavior regarding antibiotic use in livestock and antibiotic resistance. Following 
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Field’s (2014) independence of treatment variable and covariate, homogeneity of 

regression slopes was evaluated to ensure no assumptions were violated with the 

covariates. 

Means for information seeking were M = 3.31 (SD = .53) for participants who 

saw the human impact framed mock Twitter account, M = 3.22 (SD = .49) for the change 

frame, and M = 3.40 (SD = .60) for the blame frame. The inferential statistics reported for 

this ANCOVA are shown in Table 4.4. There was a significant difference (F = 4.48, p = 

.01) between the participants’ information seeking behavior after viewing the mock 

Twitter accounts. 

Table 4.4 
Analysis of Covariance of Information Seeking Behavior Regarding Antibiotic use in 
Livestock and Antibiotic Resistance, With Individual Difference Variables as 
Covariates 
Source Df F p 
Frame Condition 2 4.48 .01* 
Covariates    
   Perceptions 1 3.91    .05* 
   Income 1   .31 .58 
   Gender Identity 1 1.49 .22 
   Education 1 .16 .69 
   Political Ideology 1 .15 .70 

 Note: *Indicates significance at p ≤ .05 

The pairwise comparison of the human impact frame condition with the change 

frame condition was non-significant. Additionally, the pairwise comparison of the human 

impact frame condition with the blame frame condition was non-significant. However, 

the pairwise comparison of the change frame condition with the blame frame condition 

was significant (MD = -.245, SE = .084, p = .01).   

RQ3: How does framing of Twitter content influence support of antibiotic use in 

livestock? 
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A one-way ANCOVA was conducted to determine if a statistically significant 

difference existed between exposure to human impact, change, or blame framed Twitter 

profiles on support of antibiotic use in livestock, controlling for perceptions of antibiotic 

use in livestock and antibiotic resistance, gender identity, education, income, and political 

ideology. The covariates were chosen specifically because of their known effects on 

support of antibiotic use in livestock. Following Field’s (2014) independence of treatment 

variable and covariate, homogeneity of regression slopes was evaluated to ensure no 

assumptions were violated with the covariates. 

Means for support of antibiotic use in livestock were M = 2.63 (SD = 1.16) for 

participants who saw the human impact framed mock Twitter account, M = 2.78 (SD = 

1.14) for the change frame, and M = 3.27 (SD = 1.29) for the blame frame. There were no 

significant differences between the treatment groups. The inferential statistics reported 

for this ANCOVA are shown in Table 4.5.  

Table 4.5 
Analysis of Covariance of Support for Antibiotic use in Livestock, With Individual 
Difference Variables as Covariates 
Source df F p 
Frame Condition 2 2.7 .07 
Covariates    
   Perceptions 1 .702 .40 
   Income 1 .003 .96 
   Gender Identity 1 22.874   < .05* 
   Education 1 15.091   < .05* 
   Political Ideology 1 .387 .53 

  

Conclusions and Implications 

 Tversky and Kahneman (1981) hypothesized that when changes in how 

information is communicated to the audience are made, choices made by the audience 

can easily be changed as well. These choices or changes in view or support are caused by 
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the effect of the frame in which the information was communicated (Marks et al., 2007). 

Results from this study indicated that by changing the frame in which information 

regarding the use of antibiotics in livestock and the development of antibiotic resistant 

bacteria are communicated to an audience, trust of the information and desire to seek out 

more information after exposure can be affected.  

 RQ1 indicated that although individuals who saw the human impact frame mock 

Twitter profile and those who saw the change frame mock Twitter profile did not differ 

significantly in their trust of the messages or their desire to seek out more information, 

those who saw the blame frame mock Twitter profile did. The blame frame mock Twitter 

profile discussed the use of antibiotics in livestock as a tool for combatting poor animal 

welfare practices such as overcrowding, dirty conditions, and poor care for animal health 

(Steede et al, 2018). The blame frame mock Twitter profile additionally used the 

problematic FDA data that states 80% of all antibiotics used in the U.S. is used by animal 

agriculture (Steede et al., 2018). Theoretical implications for this finding indicates that by 

framing the development of antibiotic resistant bacteria as an issue caused by the 

livestock industry, consumers are more likely to trust the information, thus taking the 

“blame” off of themselves and human medicine for the development of antibiotic 

resistant bacteria.   

 RQ2 indicated differences regarding information seeking behavior were not 

significant between the human impact frame condition and the change frame condition, 

or the human impact frame condition and the blame frame condition. However, there was 

a significant difference in information seeking behavior between the change frame 

condition and the blame frame condition. The findings from this research indicate that if 
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the blame for developing antibiotic resistant bacteria is placed on the livestock industry, 

consumers are then more inclined to seek out more information about the topic. This 

information seeking behavior could be motivated by a desire to seek out “antibiotic free” 

food products or to better understand how antibiotics are used in livestock.  

 RQ3 found no significant differences between the frame condition groups 

regarding support for antibiotic use in livestock. With a larger sample size or more 

participants who received the change frame mock Twitter page, a significant difference 

between conditions may have been viewed. This single-item Likert-type statement simply 

asked for the participant’s support of antibiotic use in livestock. This item did not 

measure the participant’s knowledge or level of understanding regarding the use of 

antibiotics in livestock. Without a working knowledge of how antibiotics are used in 

livestock, participants may be ill-equipped to respond to this statement with certainty.  

 Findings from this study indicate that changes to the frame in which information 

regarding antibiotic use in livestock and the development of antibiotic resistant bacteria 

are made can influence trust perceptions and desire to seek out more information. 

Additionally, support for antibiotic use in livestock could be influenced by framing. The 

findings from this study should be alarming to agricultural communicators as the role of 

misinformation in this context played the greatest role in influencing public opinion of 

antibiotic use in livestock and the development of antibiotic resistant bacteria.  

Recommendations 

This study specifically tested the framing of messages within the context of a 

Twitter account. Future research should test these frames in a legacy media context 

though print and broadcast. These frames should also be tested in other online media 
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contexts such as blogs, videos on YouTube, and with the visual element of an image on 

Instagram.  

 A qualitative study using focus groups could allow for a richer understanding of 

public opinion regarding the topic of antibiotic use in livestock and antibiotic resistance. 

While each of the frame elements identified were communicated in each mock Twitter 

profile, some may have had a stronger impact than others or sparked some specific 

emotion. Further, specific questions or concerns regarding information communicated 

about the topic could be brought to light.  

 This study was unique to previous research in agricultural communications in that 

data from real-time social media conversations and print news were used to develop and 

test messages with a population. The field of agricultural communications can and should 

field test messages regarding the many controversial topics within food, agriculture, and 

natural resources science. By better understanding how the public perceives messages, 

agricultural communicators can better develop effective messages that resonate with the 

public by building their trust. 

 With misinformation regarding animal welfare and the percentage of antibiotics 

used in livestock production playing the greatest role in shaping public opinion, 

agricultural communications practitioners have an up-hill battle ahead of them. Negative 

information can play the greatest role in shaping public support or implementing change 

(Tversky & Kahneman, 1981). Agricultural communication practitioners, particularly 

those working within the food animal sectors, should take on the task of communicating 

specifically about antibiotic use in livestock and the development of antibiotic resistant 

bacteria.  Fear regarding how antibiotic resistant bacteria can impact human health can 
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motivate the public’s purchasing decisions. Thus, agricultural communicators should 

develop communications campaigns and programs that address animal welfare practices 

across livestock production. By addressing how farmers, ranchers, and veterinarians work 

to ensure animal health and welfare while judiciously using antibiotics, trust and support 

could possibly be improved. Further, as new scientific information is gathered regarding 

the impact the final rule of the VFD has on livestock production and antibiotic resistance, 

agricultural communicators should use this information to educate and ease the minds of 

consumers regarding the steps animal agriculture is taking to ensure the safety of humans 

and animals.  
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CHAPTER V 

IMPLICATIONS & RECOMMENDATIONS 

This three-phase study sought to identify how two of the top four types of media 

Americans use to get their news (Bialik & Matsa, 2017) communicate about the use of 

antibiotics and the development of antibiotic resistant bacteria. This study examined what 

role the discussion of this topic might play in the public’s trust of messages, in the 

public’s desire to seek out information, and the public’s support for antibiotic use in 

livestock. To accomplish this, this study had three phases that addressed separate 

purposes and research questions:  

A Sentiment and Content Analysis of Twitter Content Regarding the use of 

Antibiotics in Livestock 

RQ1: How many total mentions of livestock, antibiotic, and resistance, occurred 

from January 1-August 31, 2017? 

RQ2: What were the trending hashtags on Twitter regarding the use of antibiotics 

and antibiotic resistance in livestock? 

RQ3: What was the social media reach regarding the use of antibiotics and 

antibiotic resistance in livestock? 

RQ4: Who were the key influencers on Twitter regarding the use of antibiotics 

and antibiotic resistance in livestock and what were their characteristics? 

RQ5: What was the sentiment of tweets regarding the use of antibiotics and 

antibiotic resistance in livestock? 
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A Content Analysis of Antibiotic use in Livestock in National U.S. Newspapers 

RQ1: What scientific sources were used by national U.S. newspapers to discuss 

antibiotic use and resistance in livestock from 1996–2017? 

RQ2: What frame elements were present regarding antibiotic use and resistance in 

livestock in national U.S. newspapers? 

RQ3: How did national U.S. newspapers frame articles related to antibiotic use 

and resistance in livestock? 

The Influence of Framing Effects on Public Opinion of Antibiotic use in Livestock 

RQ1: How does framing of Twitter content influence trust of information 

regarding antibiotic use in livestock and antibiotic resistance? 

RQ2: How does framing of Twitter content influence information seeking 

behavior regarding antibiotic use in livestock and antibiotic resistance? 

RQ3: How does framing of Twitter content influence support of antibiotic use in 

livestock? 

Overview of Study Phases 

A Sentiment and Content Analysis of Twitter Content Regarding the use of 

Antibiotics in Livestock 

In the first phase of this study, a monitor was set up using the social media 

monitoring program, Nuvi. This program collected tweets from publicly available Twitter 

accounts that discussed the topic of antibiotic use in livestock and antibiotic resistance. 

Within Nuvi, a monitor was established for the keywords and combinations of 

“antibiotic”, “resistance”, and “livestock.” Nuvi provided a sentiment analysis report that 

identified each Tweet as positive, negative, or neutral. Nuvi additionally determined the 
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key influencers who contributed to the conversation by measuring the reach of their 

social media content. A human-coder content analysis was additionally performed on the 

collected Tweets and the key influencers as determined by Nuvi. 

A Content Analysis of Antibiotic use in Livestock in National U.S. Newspapers 

In the second phase of the study, Lexis-Nexis was used to collect news articles 

from the The New York Times, Washington Post, and USA Today from 1996-2017. 

Search terms used were: “antibiotic,” “resistant,” “resistance,” “livestock,” and “food 

animals.” Articles collected were content analyzed to determine the scientific sources 

used to discuss the topic and the frame elements journalists use when covering the topic. 

Frames were determined using a hierarchical cluster analysis to determine what frame 

elements most commonly occurred together.  

The Influence of Framing Effects on Public Opinion of Antibiotic use in Livestock 

Findings from phase one and phase two were used in the development of a public 

opinion survey for phase three. Mock Twitter pages were created using the frame 

elements identified in phase two then tested in an experimental public opinion survey. 

Participants indicated their perceptions of antibiotic use in livestock and antibiotic 

resistance prior to viewing a randomly assigned mock Twitter page. After viewing the 

treatment, respondents indicated their level of trust of the message, their desire to seek 

out more information about antibiotic use in livestock and antibiotic resistance, and their 

support for antibiotic use in livestock. Participants additionally provided demographic 

information.   
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Implications 

Phase one. The Tweets collected over the eight-month period in 2017 during 

phase one indicated the majority of Tweets contained a link to a URL (92.4%) and almost 

75% of Tweets used a hashtag. The hashtags used during this time period provided a 

better understanding as to how the topic is communicated online, specifically on Twitter. 

The individuals who had the greatest amount of influence were also identified during this 

phase. The opinion leaders regarding this topic can have a great deal of influence over the 

individuals and groups they come into contact with via their social media. The 

individuals and groups who own these accounts may be influenced by a specific agenda 

regarding how they communicate about the topic of antibiotic use in livestock and 

antibiotic resistance. Previous research has indicated that number of followers on Twitter 

was a good predictor of opinion leadership (Hwang, 2015). The findings from this study 

suggest the same as the combined total followership of the top 10 key influencers from 

this study had over 350,000 followers. With the attention of that many followers, these 

opinion leaders can have a great deal of influence over an audience, based on their 

agenda.  

 This phase of the study also sought to determine the credentials of each of the 

opinion leaders regarding their knowledge and experience with the science of antibiotic 

use and antibiotic resistance. Seven of the top 10 opinion leaders had no defined 

scientific knowledge or credentials outlined in their Twitter biographies. Opinion leaders 

serve as a primary source through which ideas are spread (Rogers, 2003). The absence of 

a clearly defined scientific background for these opinion leaders is concerning with since 

the information they share could be shaped by the agendas they might hold. In the human 
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content analysis of the content created and shared by these opinion leaders, no opinion 

leader discussed the topic of antibiotic use in livestock positively. Therefore, the 

information shared from the opinion leaders failed to highlight the animal health benefits 

of preventing, controlling, and treating bacterial infections in livestock.  

 The final implication from phase one of this study was there could be 

contradictions in the sentiment assigned to content between social media monitoring 

software programs like Nuvi and human coders. Because this topic can be emotionally 

driven and controversial in nature, contradictions between how Nuvi and the human 

coders assigned sentiment could differ based on understanding and meaning of phrases 

and words. A significant limitation to this finding is the total number of tweets analyzed, 

therefore a blanket rejection of Nuvi’s analysis of sentiment is not advised, however 

agricultural communicators are advised to not rely completely on the output from Nuvi to 

evaluate the sentiment regarding public discussions of controversial agricultural issues 

such as this. 

 Phase two. Phase two of this study indicated over 40% of newspaper articles 

analyzed contained no scientific source when discussing topics related to antibiotic use in 

livestock and antibiotic resistance. While some of these omissions of scientific sources 

can be attributed to opinion/editorial pieces, this should be a concern for agricultural and 

science communicators because communicating about complex, scientific topics without 

scientific authority can allow journalistic bias to infiltrate the communication process 

(Erikson & Tedin, 2015). Thus, the exclusion of information from a scientific source 

could lead to communicating misinformation to the public.  
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 The frame elements most commonly used during the 21-year period were 

discussing antibiotic use for growth promotion, discussing antibiotic use in livestock as a 

threat to human health, and discussing policy changes to help slow down the 

development of antibiotic resistant bacteria. The threat to human health caused by using 

antibiotics for growth promotion led to the passing of the VFD (FDA, 2016). This 

suggests this topic was communicated accurately to the public. However, almost a quarter 

of all articles used the flawed 80% FDA figure and indicated antibiotics were used in 

livestock production to combat poor animal welfare conditions of the animals to support 

their claims, thus communicating inaccurate information to the public. These two frame 

elements (80% FDA figure & Animal Welfare) occurring together demonstrate how 

including and excluding certain information allows the authors to filter what 

communication readers get when making informed decisions. False information can 

result in flawed attitude formation and behavioral choices. The human impact frame most 

closely aligned with the findings from Morris et al. (2016). This frame highlighted the 

role both human misuse and livestock misuse play in contributing to the development of 

antibiotic resistant bacteria.  

 The final objective of the content analysis of national U.S. newspapers sought to 

identify how the specific newspapers discussed the topic of antibiotic use in livestock and 

antibiotic resistance. In The New York Times, almost half of all articles were written 

within the blame frame. The flawed information (FDA, 2017a) could lead to readership 

of The New York Times to be influenced by inaccurate information.  

Phase three. Phase three of this study indicated the blame frame condition had 

the greatest influence on trust of information and information seeking behaviors 
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regarding the use of antibiotics in livestock and the development of antibiotic resistance. 

The blame frame used the animal welfare and 80% FDA figure frame elements identified 

in phase two to communicate to the public about the topic. This frame was communicated 

though the use of a mock Twitter profile set up to look like a special interest group as 

identified in phase 1. Although there were no significant differences between participants 

who saw the human impact and change framed mock Twitter profiles across the trust, 

information seeking behavior, or support variables, differences in public opinion were 

identified between the blame frame condition and the human impact and change framed 

conditions at significant levels. The misinformation communicated in the blame frame is 

alarming as it can lead consumers to make decisions based on fear and false information. 

The false information communicated to the audience through the blame frame coupled 

with their increased information seeking behavior is alarming as consumers could seek 

out more information that supports these false claims.  

Study-Wide. Across the three phases of this study, online and traditional media 

outlets were evaluated regarding how, who, and in what manner information regarding 

the use of antibiotics in livestock and the development of antibiotic resistant bacteria is 

communicated to the public. This study allowed for the development of a more robust 

understanding as to what kinds of information are being communicated to the public 

regarding the topic. By identifying what messages are being communicated to the public, 

the researcher was then able to test the effects of these messages on the public. This study 

indicated the inclusion and omission of specific information can influence public opinion 

of antibiotic use in livestock and the development of antibiotic resistant bacteria.  
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Recommendations 

Research 

Future research regarding the topic of antibiotic use in livestock and antibiotic 

resistance should include a longitudinal study. As new scientific discoveries are made 

and legislative changes are introduced, how the topic is communicated online could 

change. Additionally, a larger sample size of content to be coded by both Nuvi and 

human coders could produce a greater understand as to how human and Nuvi coded 

sentiment compare. Further, while this study focused on how the topic was discussed on 

Twitter, other social media platforms such as Instagram and YouTube should be analyzed 

as their popularity increases.  

 The content of the Tweets should also be content analyzed. This study simply 

recorded the presence or absence of a URL link. By content analyzing the information 

found on those linked pages the opinion leaders are directing their readers to, a better 

understanding of the accuracy of information being shared can be developed.  Finally, 

findings from this study should inform research regarding development and testing of 

social media messages to explore how the message characteristics and sources influence 

trust in the message and the likelihood to interact with the content. 

 Phase two of this study indicated that because The New York Times had the 

greatest number of articles communicated under the blame frame, a qualitative content 

analysis of the articles from The New York Times should be conducted to determine the 

accuracy of the content in the articles. A content analysis of agricultural industry 

publications would also provide insight as to how the issue of antibiotic resistance is 

being communicated to farmers and ranchers. 
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 The field of agricultural communications should expand how it approaches 

content analysis research. By identifying frame elements within content and utilizing 

cluster analysis to allow themes to emerge, researchers may be able to develop a more 

robust understanding of how a topic is communicated to the public . This would be 

specifically useful when a controversial topic, such as antibiotic use in livestock and 

antibiotic resistance, is being studied. 

 Phase three of this study indicated the public can be influenced by the information 

contained in messages regarding the use of antibiotics in livestock and the development 

of antibiotic resistant bacteria. This study only tested these messages in the context of a 

Twitter account, thus future research should test these messages in other forms of social 

media. Additionally, qualitative focus groups could allow for a richer understanding of 

the specific issues consumers might have regarding how antibiotics are used in livestock 

production and the impact of the development of antibiotic resistant bacteria.  

 Agricultural communications practitioners should prioritize message testing 

among the public. While descriptive research such as that of phase one and two are an 

imperative part of understanding what information is being communicated to the public, 

the line of inquiry should not stop there. By identifying how information about 

controversial topics in agriculture are being communicated to the public and then testing 

how these messages influence public opinion, agricultural communications researchers 

can better understand how to prepare undergraduates to communicate to influence change 

and bridge consumer knowledge gaps. 
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Practice 

Based on findings from phase one of the study, agricultural and science 

communications practitioners should use hashtags and links to URLs as they develop 

online content, specifically content for Twitter. Additionally, using social media 

monitoring programs to determine the hashtags and key terms used when discussing 

topics can allow practitioners to better identify individuals who are actively discussing 

the topic. Further, as new scientific information is discovered and public concerns change 

in the population, by monitoring social media, practitioners can better create content 

tailored to the needs and concerns of the target audiences.  

 Monitoring social media can allow agricultural and science communications 

practitioners to identify opinion leaders about a topic. By acknowledging who or what 

organizations are spreading information or misinformation about a topic, practitioners 

can better determine the types of content being shared by these accounts. 

Communications professionals will then be better prepared to develop complimentary or 

more accurate content while attempting to reach a broader audience. If appropriate, 

practitioners should work to develop a relationship with opinion leaders to help provide 

them with research-driven information that could then be shared with their audience 

members. 

 Finally, agricultural and science communication practitioners should be wary of 

results from sentiment analysis programs such as Nuvi, particularly regarding 

controversial topics. While sentiment analysis programs can “learn” or “be taught” how 

to analyze content, topics of controversy within science could be identified as positive, 
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negative, or neutral within a computer program but be perceived differently by humans 

reading the content.  

Based on findings from phase two, agricultural and science communicators 

should prioritize including scientific sources in their writing. Readers are influenced by 

the manner in which information is presented to them (Conrad, 1999). Thus, the inclusion 

of direct quotes from scientific sources can allow for more accuracy in reporting and 

increase reader understanding of issues presented in the news. 

The findings from phase three indicated agricultural communicators should 

specifically work on communicating information regarding animal welfare and the 

percentage of antibiotics used in livestock. These two frame elements had the greatest 

influence on shaping public opinion and are plagued with misinformation. Agricultural 

communicators should be equipped to communicate about new developments and 

discoveries regarding antibiotic use in livestock and work to develop campaigns that 

highlight the impact the final rule of the VFD has had and continues to have on 

livestock’s contribution to the development of antibiotic resistant bacteria. By working to 

communicate new information regarding antibiotic use in livestock and the development 

of antibiotic resistant bacteria, agricultural communicators should be better positioned to 

build consumer trust and provide them with more accurate content as consumers seek out 

more information.  
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APPENDIX A 
 

TWEET CODEBOOK 
 

A Content Analysis of Tweets Regarding Antibiotic Use in 
Livestock and Development of Antibiotic Resistance  
General Directions: Record all data in the Excel Spreadsheet. Follow specific 
instructions for each variable. Record “99” for any information that is unavailable.  
 
Variable 
# 

Variable Directions 

1 Tone Read each tweet individually. Determine if the tweet 
discusses the use of antibiotics in livestock as 
positive, negative, or neutral. 
Code: 

• “1” for Positive 
• “2” for Negative 
• “3” for Neutral 

 
2 Link Determine if the tweet contained a link to another 

URL. 
Code: 

• “1” for Yes 
• “2” for No 

 
3 Hashtag Determine if the tweet contained 1 or more hashtags 

Code: 
• “1 for Yes 
• “2” for No 
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APPENDIX B 
 

KEY INFLUENCER CODEBOOK 
 

A Content Analysis of Key Influencers on Social Media 
Regarding Antibiotic Use and Resistance in Livestock 
General Directions: Record all data in the Excel Spreadsheet. Follow specific 
instructions for each variable. Record “99” for any information that is unavailable.  
Section 1: General Attributes 
Variable 
# 

Variable Directions 

1 Username Record the Username of the Twitter user as it 
appears on his or her profile. 
 

2 Date Joined Record the month and year the user joined 
Twitter. Use only the three letter abbreviation 
of the month when entering the date.  
Ex. November 2013 would be coded at Nov 
2013 
 

4 Number of Followers Record the total number of followers the 
Twitter user has. 

5 Number Following Record the total number of accounts the 
Twitter user is following. 

6 Account Type Record if the account is a personal account or 
the account of a company/organization. 
Code: 

• “1” for Personal 
• “2” for Company or Organization 
• “3” for Other 

7 Verified Record if the account is verified on Twitter. A 
verified account will have a little blue check by 
the username that looks like this: 

 
Code: 

• “1” for Verified 
• “2” for Not Verified  

8 Location Record the location of the Twitter user. For 
locations outside of the United States, simply 
record the country. If no location is provided 
record “99” 
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9 Credentials Record the credentials of the Twitter user for 
discussing the topic of antibiotic use and 
antibiotic resistance in livestock. 
Code: 

• “1” for University or University 
Scientist 

• “2” for Human or Animal Medical 
Professional 

• “3” for Livestock Industry 
Organization 

• “4” for Livestock Industry Individual 
• “5” for Governmental Organization  
• “6” for Politician/Governmental 

Individual 
• “7” for Special Interest Group 
• “8” for Other 

 University or University 
Scientist (1) 

This code will be selected if the Twitter 
account belongs to a college or university or a 
representative of a college or university as a 
faculty member. 
 

 Human or Animal 
Medical Professional (2) 

This code will be selected if the Twitter 
account belongs to an individual who identifies 
him or herself as a medical doctor or 
veterinarian.  
 

 Livestock Industry 
Organization (3)  

This code will be selected if the Twitter 
account belongs to an organization that 
represents a component of the livestock 
industry. 
 

 Livestock Industry 
Individual (4) 

This code will be selected if the Twitter 
account belongs to an individual involved in 
livestock production such as a farmer or 
rancher. 
 

 Governmental 
Organization (5) 

This code will be selected if the Twitter 
account represents a specific branch or entity 
of the government.  
 

 Politician/Governmental 
Individual (6) 

This code will be selected if the Twitter 
account belongs to an individual who identifies 
as being a politician or governmental official. 
 

 Special Interest Group 
(7) 

This code will be selected if the Twitter 
account belongs to a group with a specific 
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interest such as animal rights, welfare, 
environmentalism, etc. 
 

 Other (8) This code will be selected in the credential do 
not fall into any of the above categories. 

10 Original Content Using the “Control+F” function, determine if 
the key influencer created original Twitter 
content by searching through the Excel 
document of original tweets and determine if 
the key influencer Tweeted during the time 
period.  
Code: 

• “1” for Yes 
• “2” for No 

11 Key Influencer Tone If the key influencer tweeted original content 
during the time period, determine if the content 
tweeted was positive, negative, or neutral.  
Code: 

• “1” for Positive 
• “2” for Negative 
• “3” for Neutral 
• “0” for Did not provide original 

content 
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APPENDIX C 
 

NEWSPAPER CODEBOOK 
 

A Content Analysis of Antibiotic Use and Resistance Coverage 
in Major U.S. Newspapers 
General Directions: Record all data in the Excel Spreadsheet. Follow specific 
instructions for each variable. Record “99” for any information that is unavailable.  
Section 1:General Attributes 
Variable 
# 

Variable Directions 

1 Title Record the title of the article. 
 

2 News Source Record the publishing organization of the paper. 
Code: 

• “1” for The New York Times 
• “2” for The Washington Post 
• “3” for USA Today 

 
3 Date Record the year the article was published. Format 

as yyyy 
Example: August 28, 2015 will be recorded as 2015 
 

4 Defines Antibiotics Record if the article defines what an antibiotic is. 
Ex: Antibiotics are drugs used for treating 
infections caused by bacteria. 
Code: 

• “1” for yes 
• “2” for no 
•  

5 Defines Antibiotic 
Resistance 

Record if the article defines what antibiotic 
resistance is. Ex: Antibiotic resistance develops 
when potentially harmful bacteria change in a way 
that reduces or eliminates the effectiveness of 
antibiotics.  
Code: 

• “1” for yes 
• “2” for no 
•  

6 References VFD Record if the article mentions or cites the 
Veterinary Feed Directive (VFD). 
Code: 

• “1” for yes 
• “0” for no 
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7 

 
 
 
References 80% 
FDA Figure 

 
 
Record if the article mentions or cites the FDA’s 
problematic figure from 2011 indicating that 80% 
of all antibiotics used in the United States are used 
in livestock production.  
Code: 

• “1” for yes 
• “0” for no 

 
8 References 

Medically Important 
Antibiotics 

Record if the article mentions the use of antibiotics 
of medical importance to humans being used in 
livestock.  
Code: 

• “1” for yes 
• “0” for no 

 
9 References Human 

Antibiotic Misuse 
Record if the article mentions human misuse of 
antibiotics such as over-prescribing, prescribing 
without a bacterial infection, or not completing a 
round of antibiotics.  
Code: 

• “1” for yes 
• “0” for no 

 
10 References Instance 

of Sickness from 
Antibiotic Resistant 
Bacteria 

Record if the article mentions a human getting sick 
from eating food that was contaminated with 
antibiotic resistant bacteria. 
Code: 

• “1” for yes 
• “0” for no 

11 References Instance 
of Antibiotic 
Residue 

Record if the article mentions a case of antibiotic 
residue being found in food or food products. 
Code: 

• “1” for yes 
• “0” for no 

 
12 Withdrawal Time Record if the article specifically mentions 

producer’s use of withdrawal times of antibiotics 
when giving antibiotics to livestock to prevent 
antibiotic residue in meat and milk. 
Code: 

• “1” for yes 
• “0” for no 
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13 

 
 
 
 
Use as a Growth 
Promoter  

 
 
 
 
Record if the article indicates the use of antibiotics 
in livestock for growth promotion. 
Code: 

• “1” for yes 
• “0” for no 

 
 
 
 
 

14 

 
 
 
 
Animal Welfare 

 
 
 
Record if the article indicates that using antibiotics 
in livestock is a matter of animal welfare. This 
should discuss that antibiotics are given to livestock 
when they are sick to make them better or to keep 
them from getting sick.  
Code: 

• “1” for yes 
• “0” for no 

 
15 Threat to Humans 

from General Use 
Record if the article indicates that using antibiotics 
in livestock in any form is of or should be of 
concern. 
Code: 

• “1” for yes 
• “0” for no 

 
16 Policy Change Record if the article discusses a policy change 

related to antibiotic use. This could be a national, 
state, or local change. This could additionally be a 
change within a company or organization regarding 
its choice to serve or purchase food from animals 
that were given antibiotics.  
Code: 

• “1” for yes 
• “0” for no 

 
 
 
 
 
 
 
Section 2: Source 
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Variable 
# 

Variable Directions 

17 Source Here you will determine who the author used as a 
source of information in the article. What “expert” 
or individual was interviewed in collecting content 
for the story. 
 
Coders will determine what source(s) the author 
used to present the information included in the 
story. Code each source that was represented at 
least once in each story by the use of a direct quote: 
Code: 

• “1” for present 
• “0” for not present 

 
 Source classification  
 University Scientist 

(1) 
Sources who are identified as a university scientist 
are identified a professors or researchers affiliated 
with a college or university.  
 

 Industry Scientist 
(2) 

Sources who are identified as an industry scientist 
are identified as a researcher or scientist who works 
for a private company or corporation such as a 
pharmaceutical company. 
 

 Governmental 
Scientist (3) 

Sources who are identified as a governmental 
scientist are identified as a researcher or scientist 
who works for a governmental source such as FDA 
or USDA. 
 

 Human or Animal 
Medical Doctor (4) 

Sources who are identified as a human or animal 
medical doctor are those who hold a human 
medical degree or a doctor of veterinary medicine. 
These individuals can be affiliated with public or 
private entities.  
 

 Other Scientist (5) Sources who are clearly scientist but do not fall into 
one of the other categories will be coded as other 
scientists.  
 

 No Scientist Source 
(6) 

Determine if the article contained no scientist as a 
source. 
Code: 

• “1” for the article DID NOT contain a 
scientist source 
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• “0” for the article DID contain a scientist 
source 
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APPENDIX D 
 

PUBLIC OPINION SURVEY 
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APPENDIX E 
 

IRB APPROVAL 
 

 
 


