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ABSTRACT OF THE DISSERTATION 
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 Background: In 2011, CTCP awarded a contract to San Diego State University to 

create a tobacco product waste (TPW) “toolkit” of materials for use by local tobacco 

control coalitions funded by CTCP.  Part of this toolkit was a social media campaign, to 



 

 

xi 
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function as a case study.  No large-scale effort had been made to disseminate information 

regarding the environmental impact of TPW to the public.  The “Toxic Butts” campaign 

collaborated with several organizations, including the Legacy Foundation, the California 

Youth Advocacy Network (CYAN), and the Surfrider Foundation. 

 Aims: 1) To evaluate the characterizations of messages on Facebook and Twitter 

referencing cigarette butts.  2) To evaluate the performance of a social media campaign 

(“Toxic Butts”) using seven Key Performance Indicators (KPI’s).  3) How should global 

tobacco control involve social media in monitoring and countering tobacco industry 

activities. 

 Methods: In Chapter 2, 960 Facebook posts and 1,890 Tweets were randomly 

selected and coded by content analysis.  Posts and tweets were stratified and evaluated 

(Pearson’s and Fischer’s exact test), with Facebook compared to Twitter.  Chapter 3 

included a content analysis of 78,073 messages across a variety of media types on the 

Internet.  Messages broadcast during the three pre-campaign months and six campaign 

months were stratified to seven-day periods.  Mean differences in all messages pre- and 

during campaign were evaluated with two-way independent samples t-tests.  Mean 

differences in messages pre- and during campaign for Facebook, Twitter, and in news 

coverage were evaluated with independent samples t-tests.  In Chapter 4, a literature 

review is conducted and best practices from the “Toxic Butts” campaign shared, by 

means of a policy analysis. 

 Results: In Chapter 2, all categories of messages referencing cigarette butts on 

Facebook and Twitter during the study period were identified, and differences in the use 
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of these categories between the two sites were discovered.  In Chapter 3, there was shown 

to be a significant increase in messages across media types relating to the environmental 

hazard of cigarette butts, pre-campaign compared to campaign.  Performance metrics 

used by the campaign identified the reach of campaign materials and engagement of 

social media users with the campaign. 

 Conclusions: Results from these preliminary analyses have important 

implications for the development of health communication campaigns in social media, 

and particularly for the development of monitoring and evaluation techniques of such 

campaigns.  The methods and results of these studies appear to indicate that a cost-

effective approach could be used by global tobacco control to monitor and intervene in 

tobacco industry activities in social media. 
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CHAPTER 1: INTRODUCTION 
 

The specific aims of this dissertation are: 

1. To evaluate the characterizations of messages on Facebook and Twitter 

referencing cigarette butts (Chapter 2); 

2. To evaluate the performance of a social media campaign (“Toxic Butts”) using 

seven Key Performance Indicators (KPI’s) (Chapter 3); 

3. To explore how global tobacco control can involve social media in monitoring 

and countering tobacco industry activities (Chapter 4). 

 

BACKGROUND 

 The majority of Americans are online, and for many, time spent online rivals time 

spent away from one of the various means to connect with the Internet (phone, computer, 

television, gaming device).  According to the Pew Internet & American Life Project, 93% 

of teens (12-17), 95% of adults 18-29, 87% of adults 30-49, 78% of adults 50-64,and 

42% of adults 65 and older are connected to the Internet [1].  This amounts to 79% of the 

U.S. population over the age of 18, with trends pointing to continued growth across all 

age groups [1].  Of all Americans over the age of 18, 85% own a cell phone, 59% own a 

desktop computer, and 52% own a laptop [2]. 

 While online, Americans spend nearly a quarter of their time (22.7%) on social 

networking sites, such as Facebook, making social media the number one activity in 

which Internet users engage [3].   “Millennials” (the Pew Internet and American Life 
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Project term for those ages 18-33) are more likely to use social networking sites (83%), 

however those 74 and older are adopting social networking faster than any other age 

group (16% in 2010, up from 4% in 2008) [4].  Half of  Younger Boomers, ages 46-55, 

use social networking sites, up 20% from 2008, while 43% of Older Boomers, those 56-

64, do so, up from 9% in 2008 [4]. 

Social media defined 

 Social media has been defined in various ways, including "websites and 

applications used for social networking," [5] "a group of Internet-based applications that 

build on the ideological and technological foundations of Web 2.0, which allows the 

creation and exchange of user-generated content," [6] "an on-line environment 

established for the purpose of mass collaboration," [7] and "interactivity across multiple 

horizontal connections, which produce in aggregate a mutable, collectively generated 

user experience [8].”  Neither these nor the multitude of other conceptualizations of 

social media provide a complete definition, because "social media" represents both the 

online channels, or platforms, users engage within, and the nature of that engagement.  

Writing a blog is social media, as is commenting on a blog post; reading a Yelp review of 

a restaurant is social media, as is writing a review yourself; watching a YouTube video is 

social media, as is commenting on and rating other videos or uploading your own.  A 

person viewing the Facebook page of a state health department is engaging with social 

media, as is a person sharing (or "re-tweeting") a tweet from one of the Centers for 

Disease Control and Prevention's (CDC) Twitter feeds.  Social media reflects Web 2.0 in 

that communication is flowing both ways, as dialogue, the hallmark of Web 2.0.  
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However it builds on Web 2.0 because there is no pure source or receiver, messages are 

created and then evolve as online communities collaboratively shape and re-shape 

content in a constant loop of engagement. 

Social media and theory 

 Just as there is no single succinct definition of social media, there is no single 

theory of communication or behavior change that depends on its use.  Social media is by 

its nature inductive rather than deductive, with content shared across people and 

platforms in an unorganized manner.  This is not to say that social media cannot be 

employed strategically, for example by a public health organization wanting to inform its 

target groups.  However, the strategy must take into account that once content is 

broadcast it is adopted by whoever receives it, added to, and then rebroadcast, in a 

potential cacophony of communication. 

 Some theories can be very helpful in explaining how and why social media may 

function within public health practice.  For instance, Diffusion of Innovations theory can 

assist in understanding why some opt to use certain platforms, such as Facebook, faster 

than others, and how these early adopters influence the majority to follow their lead [9, 

10].  The theory of Social Capital, originating in sociology as a way to understand 

connectivity in social networks and elaborated for public health programming by 

Marshall Kreuter [11], have been recently employed in the examination of user's 

motivations to create and maintain profiles in social media [12, 13].  Social Media 

Ecology, an extrapolation of the Social Ecological Model that takes into account the 

hierarchy of relationships between the individual, their interpersonal connections, their 
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community and society, has been proffered as the basis for social media as public health 

interventions [14]. 

Social media's role in health communication 

 Since the Therapeutic Communication Division of the International 

Communication Association (ICA) changed the name of its group to "Health 

Communication" in 1975 [15], this field has gained substantial legitimacy.  Now firmly 

institutionalized in public health practice and research, the field is represented by 

numerous professional degree programs and a substantial and richly varied literature.  

Health communication encompasses both the management and study of health 

information, data related to health systems/healthcare, and health promotion, persuasive 

health communication used for behavior change [15]. However, in recent years health 

communication has come to be more readily associated with health promotion, reflected 

by its CDC definition, "the study and use of communication strategies to inform and 

influence individual and community decisions that enhance health [16]."   

 Health communication can perhaps benefit more from development of new online 

channels and interactions than other fields of public health, such as epidemiology.  

However, epidemiology is at the beginning stages of using powerful, web-based 

communication tools, such as Google’s Flu Trends, for epidemic investigation [17]. 

Nonetheless, CDC’s Epidemic Intelligence Service (EIS) Officers recently used social 

media for outbreak investigation [18, 19]. 
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 The return on investment in social media can manifest in two immediate ways: 

budget and scope.  Public health departments have always struggled to create and manage 

effective communication campaigns on tight budgets.  As an example, the requested 

discretionary budget of the CDC for FY 2012 is $5.89 billion, down from $6.47 billion in 

2010 [20].  This equates to roughly half of the tobacco industry’s 2006 budget for 

advertising alone ($12.39 billion) [21].  Advertising costs vary widely depending on local 

and regional markets, but advertisers could expect to conservatively pay $22,000 for a 

12-week campaign across newspapers, radio, billboards and online pay-per-click ads.  

This is out of reach for most public health departments. 

 Standing in sharp contrast to traditional channels of communication, social media 

is free.  The cost of broadcasting health information amounts to the value of staff time 

spent creating and managing a campaign, which is surely offset by the cost savings from 

a traditional communication campaign. 

 In addition, the potential scale of social media campaigns is significant.  Using 

two examples, Facebook has over 500 million active users, half of which log on every 

day, 250 million of whom log on using a mobile device [22]. Twitter has approximately 

200 million users, posting some 140 million tweets a day [23]. When a user of either one 

of these platforms interacts with campaign material, such as a “like” on Facebook or a 

“re-tweet” on Twitter, that information is logged, allowing a campaign to track trends and 

to see who is engaged.  This is clearly more data than available through traditional 

communication campaigns, where surveys are required to evaluate exposure. 
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 Many of Facebook’s 500 million and Twitter’s 200 million users reside in the 

United States (approximately 150 million for Facebook [22], 60 million for Twitter [23]).  

A majority of U.S. adults, 65%, use social media [24].   Moreover, of those who use the 

Internet, 80% gather health information online [25], making it the third most common 

Internet activity across all age groups [26].  When the public seeks information, it places 

significant trust in experts and peers [27]; if there was reluctance to embrace social media 

as a source of health information in its nascent stages, that reluctance seems absent now. 

 

TWITTER AND FACEBOOK ACTIVITIES OF THE CDC 

 Communications at CDC are managed by the Office of the Associate Director for 

Communication (OADC) [28].  OADC supports "CDC’s mission by leading customer-

centered, science-based, and high-impact communication [29]." Social media at CDC are 

managed by OADC's Electronic Media Branch, located within the Division of News and 

Electronic Media [28]. The Electronic Media Branch assumed social media activities of 

its predecessor, the Division of E-Health Marketing (DeHM).  DeHM was formed in 

2005 through the CDC’s organizational restructuring.  It and its parent body, the National 

Center for Health Marketing (NCHM), were eliminated under the most recent CDC 

reorganization.   

 DeHM pioneered the use of multiple social media platforms by public health, its 

hallmark being tightly coordinated health communication campaigns showcasing 
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consistent and complimentary messaging across all channels.  What follows is a brief 

description of DeHM's work in two social media platforms, Twitter and Facebook.  

Twitter 

 CDC has been tweeting health messages (140 characters or less) since October 

2008, now operating five profiles (CDC gov, CDC Flu, CDC eHealth, CDC Emergency, 

CDC Español) that as of February 2011 shared 1,617 updates for 1,411,359 followers 

[30].  In 2010 CDC's CDC Emergency profile had over 1.2 million followers, the most of 

its profiles, while its CDC eHealth profile offered the most updates (420) [30].  During 

2010 there were 801 updates, contributing to over 48,125 clickthroughs (when a follower 

clicks a link contained in a tweet) [30].  The greatest number of clickthroughs occurred 

via the CDC gov profile (19,519), which tweets generalized health information linked to 

relevant web pages at CDC, while the fewest occurred via the CDC Español profile 

(104), which tweets similar information in Spanish [30]. 

Facebook 

 CDC's DeHM adopted a broad approach to social networking.  In November 2007 

it created a MySpace profile, populating it with buttons, badges and widgets that 

MySpace users could then copy and paste on to their own profile pages.  As of March 15, 

2011, CDC's MySpace page had 789 friends, with its most recent update appearing to be 

in September 2010 [31].  CDC also created profiles on less well-known social networking 

sites, including DailyStrength and CaringBridge.  It's DailyStrength profile went live on 

April 9, 2008, and as of March 15, 2011, had 143 followers [32].  DailyStrength is a 
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collection of online support groups.  CaringBridge provides a link between patients, 

families, friends and others during times of illness.  CDC now has a passive presence on 

CaringBridge [33], reaching its 185,264 pages (viewed approximately 250 million times 

in 2009, across 225 countries/territories) [34] through its content syndication service 

alone. 

 In May 2009 CDC launched its Facebook profile, attracting 7,161 friends in the 

first month [35].  Since that time CDC's Facebook followship has reached 68,014 friends 

by the end of 2010 [35], and as of March 15, 2011 attracting 81,212 Likes [36].  For 

2010, this  was an average recruitment of 1,185 followers per month.  Based on simple 

returns on investment, CDC focuses solely on Facebook, updating multiple times a day.  

Updates posted on CDC's Facebook Wall mirror those topics shared through other social 

media, the only difference being updates from all CDC sites are presented in one place.   

CDC's H1N1 social media campaign 

 CDC, on behalf of the U.S. Department of Health and Human Services (HHS), 

released specific H1N1 social media tools in April 2009.  The goal was to create a 

“communication infrastructure” [37] that supplied the public with timely, trusted sources 

of information on the constantly evolving pandemic.   

 H1N1/Swine Flu greatly increased overall utilization of CDC social media (Table 

1.1).  During the height of H1N1, CDC constantly updated their social media to reflect 

new information and gaps in the public’s understanding.  Having recently launched many 
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of their social media tools, this authoritative use of multiple platforms proved their utility 

in critical public health communications.  

 Using the response to its social media campaign as a surveillance tool enabled the 

CDC to counteract many widespread misperceptions. Revised messages could be almost 

instantaneously released [39].  This approach was considered effective, however public 

health officials did not attempt to rebut every false claim. 

 This tightly coordinated communication campaign did not go unnoticed by 

industry professionals.  NielsenWire published a glowing review of CDC’s efforts during 

H1N1 [40], as did PRWeek [41], with media outlets responding positively as well [42].  

PRNews, in their 2009 NonProfit PR Awards, placed the CDC’s H1N1 campaign as a 

finalist [43].   

 Additionally, the campaign generated momentum for CDC's social media that 

lasted beyond the acute phase of public interest in H1N1.  As of March 2010 CDC saw 

gains across all social media platforms, the most dramatic being in their RSS feeds (a 

gain of 12,273,131) and widgets (a gain of 2,851,886) (Table 1.2). 

 

TWITTER AND FACEBOOK ACTIVITIES OF STATE HEALTH 

DEPARTMENTS, MARCH 2011 

 There is no readily available data source for how many and which state (public) 

health departments have access to a Twitter and Facebook account.  The one identifiable 

database, maintained by GovLoop, a social networking site for government employees 
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that focuses on the sharing of web 2.0 innovations/social media, is out of date and 

inaccurate [45].  Table 1.3 presents the current use of social media by state health 

departments, based on metrics for both Twitter and Facebook, the two most common 

tools used by government. 

 For this analysis, each state health department's Twitter feed and Facebook page 

was located.  Departments were defined as the state's health department or public health 

department, and some states have a public health department within a larger health 

department that includes such agencies as Social and Medical Services.  In such cases the 

Twitter feed and Facebook page of the umbrella health department were located first; if 

none existed, searches were conducted for the named public health department. 

 First, each department's main website was examined in order to locate a Twitter 

or Facebook button linking to the main site of each.  Next, the links were checked to 

ensure they directed the user to a functioning account.  In all cases, if a button existed on 

a department's main website it led to an active account.  If no button could be located on 

a department's main page for either a Twitter or Facebook account, a search was 

conducted on the Twitter and Facebook sites for that state's health department.  Searches 

included the acronym and full name of the health department. 

 If a Twitter feed or Facebook page was found it was counted as active, regardless 

of the quality of the feed/page or reporting metrics.  States without an existing Twitter 

account are identified as having no tweets and no followers (Table 1.3).  In some cases, 

states have created a Facebook page in that they have created an account and therefore a 

page exists, but there is “no content” on the page. States with no page whatsoever are also 
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identified as having no likes.  Facebook pages with no content were not included in later 

calculations (Table 1.4). 

 As of March 2011, there were 18 states with no Twitter account (Table 1.3).  

Eleven states had no Facebook page, and of those with a Facebook page, 11 had no 

detected content on the page.  Use of social media did not appear to correspond with 

whether or not a state was traditionally Republican or Democrat (Red states vs. Blue 

states).  Of states with no Twitter account, 8 are traditionally Republican, 7 are 

traditionally Democrat, and 3 are "purple" or swing states.  Of states with either no 

Facebook page or a page with no content, 11 are traditionally Republican, 8 are 

traditionally Democrat, and 3 are swing states. 

 As the date of creation for Twitter and Facebook accounts is not public, data 

presented are only a snapshot of current social media use by state health departments.  

For all state health departments with a Twitter account, the mean number of tweets was 

499.88, with a median of 280 and standard deviation of 655.50, indicating skewness of 

the data and high dispersion around the mean.  A high standard deviation was found for 

followers of Twitter feeds as well (970.76), with a mean of 1105.56 and median 897 

(Table 1.4).  For all state health departments with a page containing content, the mean 

number of Facebook Likes was 605.11, with a median of 438 and a standard deviation of 

621.24 (Table 1.4).  Again, the standard deviation indicated wide variability and 

skewness of the data. 

 Alabama has both the most Tweets (2,835) and Facebook page Likes (2,219), 

while Massachusetts boasts the most Followers of its Twitter feed (4,410) (Table 1.4).  
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New Jersey's Twitter feed has the fewest Tweets, with 6, and New Hampshire has the 

fewest followers of its Twitter feed, with 67.  Pennsylvania's Facebook page has the 

fewest Likes (15). 

Alabama 

 Alabama has been a leader in information technology since 2005, when its 

Department of Homeland Security (AL DHS) partnered with the U.S. Army and Google 

Earth's team to develop a common data platform for the entire state [46].  Built on the 3D 

globe of Google Earth, over 28,000 users representing over 1,500 agencies from all 67 

counties in Alabama have access to a massive amount of information from this system, 

leading to an improved situational awareness, originally designed for security purposes 

[46].  For example, authorized officials can zoom in on a public school using updated 

satellite imagery or street level photography, then see that school's 3D floor plan, then see 

live webcam feeds. The Virtual Alabama program has won numerous awards from both 

government and private industry, including the Google Enterprise award [47]. 

 While Virtual Alabama is not truly a form of social media, it did put the 

department's use of new technology into the public spotlight.  Alabama's Department of 

Public Health (ADPH) was able to leverage the government's role in communication, 

assurance of security, and public health.  ADPH's Facebook page is a model for best 

practice in use of social media, posting every public health advisory on its Notes page 

(down to the city level), frequent health updates taken from both federal and state 

authorities on its Wall (often multiple times a day), and offering several PSA's in its 

Video section [48]. 
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Massachusetts 

 As of March 10, 2011, Massachusetts Department of Public Health (MassDPH) 

had far fewer Tweets than the Alabama Department of Public Health (ADPH), 516 

compared to 2,835.  Yet, MassDPH has more Twitter followers than any other state 

health department.  Though MassDPH tweets fairly regularly, with 26 tweets from 

February 1 to March 10, 2011 [49],  this does not in itself account for the disparity in 

followers as ADPH's Twitter feed updates more often (usually several times a day) [50].  

Additionally, ADPH's Twitter feed incorporates other news, making it potentially more 

engaging, as the feed is managed by Alabama's media portal, www.media.alabama.gov. 

 One perhaps overly simplistic analysis for this disparity could be reflected in 

Twitter users themselves.  Early adopters of technology have often been shown to have 

higher levels of income and education [9].  A 2010 report on Twitter usage in the U.S. by 

Edison Research found that although 87% of Americans are aware of Twitter, users are 

more likely to live in high-income households [51].  According to the U.S. Census, 

Massachusetts ranks 8th in median household income, whereas Alabama ranks 43rd [52].  

In terms of education, 22% of persons in Alabama have a Bachelor’s degree, compared 

with 38.1% in Massachusetts, and 7% have an Advanced Degree, compared with 16.4% 

in Massachusetts [53].  Whether this explains the disparity or not, both Alabama and 

Massachusetts' Twitter feeds could be shown as positive examples of social media in use 

by public health departments. 
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THE FUTURE OF E-PUBLIC HEALTH 

 As people demand and receive a more personalized experience on the Internet, 

public health will have to adapt. Every website for every agency under HHS should be 

adapted for viewing on a mobile device. The reach of CDC's social media tools is 

extensive and reflective of where Internet users are spending much of their time; however 

CDC should produce and actively market applications (Apps) available across all mobile 

device platforms.  As of May 13, 2011, the iPhone's App Store had no apps created by 

CDC. 

 For public health departments in general, Facebook, Twitter, and other social 

media meet the public where it uses electronic media.  Public health leadership should 

adapt the Healthy People 2020 goal of using "health communication strategies and health 

information technology (IT) to improve population health outcomes and health care 

quality, and to achieve health equity [54]."  The capabilities of social media clearly relate 

to several of the health communication goals for Healthy People 2020 [54]: 

• Building social support networks. 

• Delivering accurate, accessible, and actionable health information that is targeted 

or tailored.  

• Enabling quick and informed action to health risks and public health 

emergencies.  

• Providing new opportunities to connect with culturally diverse and hard-to-reach 

populations.  

• Increasing Internet and mobile access.  
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 The number of contacts of the average Facebook user is 130, and it would seem 

that a responsive health department would have at least this many followers [22]. An 

individual with access to an email account and a desire to connect with his/her own social 

network can easily acquire dozens, if not hundreds, of friends in a matter of minutes 

using Facebook's own tools for locating "people you may know."  Health departments 

should at a minimum adopt a ripple-effect strategy with both their Facebook and Twitter 

accounts.  All employees in the department should join the page or feed, and these 

employees should encourage their networks to join.  This in conjunction with 

accompanying press releases and related announcements would provide a starting point 

and a measure of commitment to adaptive technologies. 

Concerns and limitations of social media 

 Public health organizations have expressed legitimate concerns about social 

media, including 1) how to conform to the Freedom of Information Act and other 

"sunshine laws," and 2) how to manage employee competency, when social media is by 

its nature constantly updating.   

 If the public has a right to all official communication from a public health agency, 

how does that agency provide such information from a source such as Twitter or 

Facebook, which does not automatically archive content and may be altered by the end 

user?  Some public health and other government entities feel trapped by this dilemma: 

they want to engage with the public through social media, but they are concerned that by 

doing so they will be unable to meet their legal obligations to the public [55, 56].  No 

agency wants to be accused of failing to disclose public records, and there are actually 
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several cheap and easy methods to meet this requirement [57].  These methods include 

third-party software that automatically archives social media such as Facebook posts and 

Twitter tweets, to the rudimentary but effective strategy of simply having the employee 

making the update take and save a screenshot when it has been posted [57]. 

 Managing employee interactions with social media entails having a social media 

policy in place.  Most U.S. employers do not have such a policy [58], and in a recent poll 

conducted by the National Association of Counties, nearly 80% of U.S. counties do not 

either [56].  For public health organizations already using social media, strategic planning 

and policies will help ensure continued engagement across platforms by providing a 

reference point for organizational and individual behavior online.  For those not yet 

engaged with social media, policies should be put in place to foster trust in these 

important communication channels.  In both cases, the published CDC guidelines [59] 

can be used as a template, adapted to local needs. 

 Research and analysis of social media by public health is just beginning in 

earnest, which is understandable given its relative newness.  Though there are guides on 

how to effectively monitor social media communication campaigns, such as those of the 

CDC [59] and Ogilvy Washington with The Center for Social Impact Communication at 

Georgetown University [60], these guides focus on tracking campaigns rather than 

providing in-depth guidance on evaluating campaign effectiveness or efficacy.  Social 

media has been shown to support positive outcomes for web-based public health 

interventions [8, 61], with the greatest impact appearing to be in campaigns that 

coordinate messaging across various social media platforms such as done with CDC's 
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H1N1 campaign and the National Heart, Lung, and Blood Institute's The Heart Truth® 

campaign [62].  The Heart Truth® campaign began in 2002, and incorporated Facebook 

in 2008 and Twitter in 2009.  This national campaign had no marketing budget but gained 

a substantial online following.  This has continued an upward trend since its launch, and 

is believed by managers to have raised women's awareness of heart disease risks (from 

34% in 2000 to 68% in 2009) [62].   

 Significant research remains to be conducted, however, in segmenting populations 

for tailored health communication.  Both Twitter and Facebook are somewhat transparent 

in that interactions, such as re-tweeting a tweet or liking a Facebook page, capture who 

made the engagement.  Again, this is at the core of social media: a collaborative 

environment built on shared values, norms and trust.  This provides opportunities for 

health communicators to discover who is exposed to campaigns and to reach out to these 

communities for evaluation.  Additionally, communities form in social media platforms 

around shared interests, beliefs, and geographic regions, providing further opportunity for 

segmentation.  Research such as this should draw from established health behavior/health 

promotion theories, for example the work done by Professor Victor Strecher on tailored 

messaging for health education [63].   

Social media globally 

 A review of the published literature on global health activities in social media 

reveals scant reports, though this is not altogether surprising given that global health itself 

is a new transdisciplinary concept, originating during the last decade [64, 65].  Given the 

current national budget morass and uncertainties for funding in global health 
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interventions, many of which depend on mass behavioral change communication (BCC) 

[66], now may be an appropriate time to scale up relatively cost efficient social media 

programs in global health interventions, utilizing the rapidly spreading IT across cultures 

and geographic boundaries. Globally, 22% of all online time worldwide is spent using 

social media, with social networking sites and blogs visited by three quarters of global 

Internet users [67].  Brazil, Italy, Spain and Japan use social media more than the United 

States [67], though access is not limited to developed countries: nearly two-thirds of the 

population of developing countries have access to a mobile phone [68], meaning they 

have access to platforms such as Twitter.  The entire world has recently seen the impact 

of what mobile phone technology merged with public activism can do, with the Arab 

Spring uprisings utilizing social media to organize and broadcast information and 

interventions.  Said one Egyptian activist, "We use Facebook to schedule the protests, 

Twitter to coordinate, and YouTube to tell the world [69]."   

 With Secretary of State Hillary Clinton recently declaring the U.S. State 

Department plans to commit $25 million annually to support online opposition groups in 

countries ruled by oppressive regimes [70], global health activism in the form of health 

diplomacy may be a strategic way to engage with these restive populations.  By bridging 

cultural, political and ideological barriers with tailored humanitarian health 

communication campaigns, the United States may find common ground in previously 

difficult-to-reach communities.  Social media, then, might be a form of “soft power,” 

communicating positive political and health messages to build international cooperation, 
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BCC to improve health intervention outcomes, and developing new methods to evaluate 

the enormous sums devoted to global health campaigns in the last decade. 

 Public health agencies are mandated to sustain the public's welfare, and the use of 

social media by public health agencies can lead to important new channels of 

communication and disease surveillance.  Social media is not the silver bullet of health 

communication; it will not reach and lead to behavior change in every population.  Social 

media is, however, a set of dynamic, engaging, and widely accepted communication tools 

that can and should be leveraged to meet the public with authoritative and timely 

information where it accesses information most conveniently. Public health should learn 

about social media in order to strengthen its health communication portfolios, and it 

should not fear the changes represented by the evolution of these tools, but rather 

embrace them even more quickly. 

 

AIMS AND HYPOTHESES  

Based on the theoretical and conceptual frameworks described above and a 

review of the relevant literature, this dissertation has the following aims and 

corresponding hypotheses: 

Aim 1. To evaluate the characterizations of messages on Facebook and Twitter 

referencing cigarette butts. 

 Goals: What are the characterizations of cigarette butts on the two most popular 

social media sites: 
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1. Frequency and characterization of messages referencing cigarette butts, 

particularly messages referencing health or environmental hazards posed by 

cigarette butts. 

2. Differences in frequencies and characterization of messages between Facebook 

and Twitter. 

3. Which messages referencing cigarette butts as health or environmental hazards, 

and in appeals to quit smoking, resonated with users by proxy of their being 

shared.  

Aim 2. To evaluate the performance of a social media campaign (“Toxic Butts”) 

using seven Key Performance Indicators (KPI’s). 

Goals: Using seven key performance indicators: 

1. Determine whether references to the campaign’s main topic (‘social buzz’) 

increased during the campaign compared to the baseline period. 

2. Determine the potential reach of a health communication campaign in social 

media. 

3. Evaluate measures of engagement by social media users with the campaign's 

Facebook page and Twitter account. 

Aim 3. To explore how global tobacco control can involve social media in 

monitoring and countering tobacco industry activities. 

Main Arguments: 

1. Tobacco industry use of front groups as they expand in LMIC’s 

2. Diffusion of technology in LMIC’s, coupled with youthful populations 

3. Maturation of social media and M&E methods 
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4. Lessons learned from our pilot studies: 

1. Monitoring the tobacco industry can be achieved with relatively low input. 

2. Outreach to health organizations and professionals can be multiplier 

effect. 

5. Recommendations: 

• Use existing regulatory and organizational structure, i.e. the FCTC and the 

Tobacco Free Initiative (TFI) and Framework Convention Alliance.  

• Dedicate resources for M&E for the WHO TFI 

• Conduct research on behalf of FCTC implementation that accounts for 

social media work-arounds for advertising restrictions called for by 

Articles 5.3 and 13. 
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TABLES 

Table 1.1. CDC H1N1 related social media usage, April 22, 2009 – December 31, 
2009* 

(H1N1) Social Media Tool Metric Number 

Buttons clickthroughs 2,500,000 

Mobile Views 237,960 

Content Syndication Views 397,410 

Twitter Followers 1,120,237 

CDC-TV Views 272,288 

YouTube Views 2,638,147 

Podcasts  Downloads 2,794,340 

RSS  Views 41,596,869 

Facebook  Fans 51,541 

Widgets  views/interactions 2,848,114 

*Adapted from DeHM (Division of eHealth Marketing), CDC. H1N1 Web and Social Media Metrics: 
Cumulative Data Report, April 22, 2009 – December 31, 2009. January 31, 2010. Available at 
http://www.cdc.gov/metrics/campaigns/index.html. Accessed on March 10, 2011 
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Table 1.2. CDC H1N1 related social media usage, March, 2010 & April 22, 2009 – 
March 31, 2010* 

(H1N1) Social Media Tool Metric 

Number 

March 2010 / April ‘09 – 
March ‘10 

Buttons clickthroughs 4,124   /   2.64 M 

Mobile views 14,464   /   644,780 

Content Syndication views 4,631   /   442,017 

Twitter followers 7,449   /   1.31 M 

CDC-TV views 8,601   /   310,852 

YouTube views 18,004   /   3.15 M 

Podcasts  downloads 73,532   /   3.06 M 

RSS  views 3.74 M   /   53.87 M 

Facebook  fans 784   /   55,078 

Widgets  views/interactions 102,587   /   5.7 M 

*Adapted from CDC.gov, Social Media & CDC-INFO Metrics: 2009 H1N1 and Seasonal Flu 
Update, March 1 - 31, 2010. DeHM (Division of eHealth Marketing), CDC. Updated March, 
2010. Available at http://www.cdc.gov/metrics/campaigns/index.html. Accessed on March 20, 
2011 
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Table 1.3. State health department social media use, March 10, 2011* 

 Twitter Twitter Facebook 

State Tweets Followers Likes 
Alabama 2835 1347 2219 
Alaska 762 1374 1058 
Arizona 970 2281 823 
Arkansas 36 179 743 
California 795 2996 1457 
Colorado 269 1890 226 
Connecticut 392 1380 5 (no content) 
Delaware 75 695 100 
Florida 0 0 2 (no content) 
Georgia 245 287 186 
Hawaii 1561 1053 130 
Idaho 0 0 0 
Illinois 0 0 0 
Indiana 21 78 25 (no content) 
Iowa 261 2582 16 (no content) 
Kansas 134 298 324 
Kentucky 66 1061 0 
Louisiana 542 741 1158 
Maine 2394 1601 1535 
Maryland 0 0 515 
Massachusetts 516 4410 28 
Michigan 292 1490 1981 
Minnesota 80 1796 46 (no content) 
Mississippi 445 1226 75 
Missouri 669 614 0 
Montana 0 0 0 
Nebraska 799 725 472 
Nevada 0 0 0 
New Hampshire 41 67 0 
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Table 1.3, continued 

 Twitter Twitter Facebook 

State Tweets Followers Likes 
New Jersey 6 73 0 

New Mexico 0 0 470 
New York 0 0 406 
North Carolina 38 573 0 
North Dakota 0 0 1 (no content) 
Ohio 251 461 672 
Oklahoma 0 0 37 
Oregon 0 0 0 
Pennsylvania 0 0 15 
Rhode Island 304 1355 71 
South Carolina 28 207 31 
South Dakota 0 0 4 (no content) 
Tennessee 123 471 1283 
Texas 0 0 640 
Utah 0 0 5 (no content) 
Vermont 367 546 117 
Virginia 118 106 36 (no content) 
Washington 561 1415 171 
West Virginia 0 0 9 (no content) 
Wisconsin 0 0 6 (no content) 
Wyoming 0 0 0 
*Compiled by author from state health department Twitter and Facebook pages 
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Table 1.4. State health department social media use, performance comparison, 
March 10, 2011* 

 Twitter Twitter Facebook 

Tweets Followers Likes 
Highest 
Performing 

Alabama (2,835) Massachusetts 
(4,410) 

Alabama (2,219) 

Lowest Performing New Jersey (6) New Hampshire (67) Pennsylvania (15) 
Mean 499.88 1105.56 605.11 
Median 280.5 897 438 
*Compiled by author from state health department Twitter and Facebook pages 
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ABSTRACT 

Background: Three months prior to the formal launch of the “Toxic Butts” campaign, 

from Oct. 1 to Dec. 31, 2011, a content analysis was performed to characterize all 

messages on Facebook and Twitter referencing cigarette butts.  This would provide 

advanced intelligence for the upcoming social media campaign, assisting staff to tailor 

messaging. 

Methods: 960 Facebook posts and 1,890 Tweets were randomly selected for manual 

coding for content analysis, after an appropriate alpha of intercoder reliability was 
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achieved.  Posts and tweets were stratified and evaluated (Pearson’s chi squared and 

Fischer’s exact test), and Facebook compared to Twitter.  Messages re-posted in their 

entirety four or more times were considered “shared” and as having the potential to go 

viral. 

Results: 16 categories of messages regarding cigarette butts were identified.  There was a 

statistically significant difference between the use of over half of these categories 

between Facebook and Twitter.  Few messages were found referencing the environmental 

hazard of cigarette butts.  Of messages shared, no identical messages were shared on both 

sites, and no public health organizations shared messages of particular interest. 

Discussion: Content analysis appears to be an effective means of determining existing 

messaging on a topic, and can assist in the planning of a health communication social 

media campaign.  This analysis showed a need for the “Toxic Butts” campaign. 

Keywords: tobacco control; cigarette butts; tobacco product waste; content analysis; 

social media; facebook; twitter
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INTRODUCTION 

 Cigarette butts are the single most common item picked up on beach and urban 

clean-ups worldwide [1].  The California Tobacco Control Program (CTCP), California's 

flagship public health program on tobacco control within the California Department of 

Public Health, collected data on perceptions of cigarette butt waste through a 2011 

telephone survey of urban and rural households in California [2].  CTCP's survey did not 

gather information about existing messaging on the topic, nor did it gather information 

from online social networks accessed by respondents.  It was apparent from these survey 

data that a knowledge gap existed regarding the potential environmental toxicity of 

tobacco product waste (hereafter referred to as TPW), and cigarette butts in particular.  

This environmental impact had been previously described [3, 4, 5].  

 In 2011, CTCP awarded a contract to San Diego State University to create a TPW 

“toolkit” of materials for use by local tobacco control coalitions funded by CTCP.  One 

of the deliverables of this contract was a social media health communication campaign, 

called “Toxic Butts.”   In order to better tailor messaging, we performed a content 

analysis of existing messages on Facebook and Twitter, the two most widely used social 

media sites.  Secondary data analysis of messages posted on social media sites has been 

conducted previously.  Previous research included using qualitative content analysis for 

describing major themes in Facebook discussions of environmental concerns between 

Canadian college students [6], an analysis of the correlation between messages on Twitter 

mentioning cholera, and case data during the 2010 Haitian Cholera epidemic [7], and a 
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content analysis describing the purpose and use of social groups discussing colorectal 

cancer, breast cancer, and diabetes on Facebook and Twitter [8].   

 Freeman (2011) [9] notes that conducting content analyses of online sources of 

public opinion can provide “advanced intelligence” for tobacco control advocates' 

preparation of communication campaigns.  Characterizing the current online social media 

content related to a proposed campaign’s main topic of interest, in this case TPW, can 

inform the campaign’s messaging, complementing insights gathered through traditionally 

administered baseline surveys.  Understanding the rapidly growing social network 

environment might inform better strategic planning by health educators for other types of 

public health campaigns as well.  In this case, a new public health approach to tobacco 

control aims to address environmental concerns related to TPW.  Thus, content analysis 

may be a valuable first step in planning a broad based public health campaign on TPW.   

 Performed as formative research prior to the launch of the Toxic Butts campaign, 

this content analysis had three research goals.  The first was to determine the frequency 

and characterization of messages referencing cigarette butts made on Facebook and 

Twitter, with a particular interest in messages referencing the health or environmental 

hazards posed by cigarette butts.  The second was to examine the differences in the 

frequencies and characterization of messages between Facebook and Twitter.  The third 

was to discover which messages referencing cigarette butts as health or environmental 

hazards, and in appeals to quit smoking, resonated with users of Facebook and Twitter by 

proxy of their being shared. 
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 To the best of our knowledge, this is the first study to use content analysis of 

social media data as formative research to shape the messaging of a future social media 

campaign.     

 

METHODS 

Data source 

 Messages (referenced as “posts” on Facebook and “tweets” on Twitter) containing 

the key term “cigarette butt” made on the sites Facebook and Twitter were collected 

using the social media monitoring software Radian6TM [10] for the three months prior to 

the campaign, from the period October 1, 2011 to December 31, 2011.   The key search 

term included multiple variations of spellings of each word to account for misspellings.  

Search filters were used to only capture those posts made in English and in the United 

States.  Radian6 accesses Facebook discussion forums and the Twitter “Firehose,” or 

streaming application programming interface (API).  The Twitter Firehose is a real-time 

stream of all tweets accompanied by their metadata, enabling data mining of Twitter's 

entire repository. The unit of analysis for this study is a single post on Facebook and 

tweet on Twitter.  Facebook posts can consist of several paragraphs, whereas Twitter 

requires all tweets to be 140 characters or less.   Once all messages referencing cigarette 

butts were collected from Facebook and Twitter by Radian6 the data were downloaded 

and combined into one dataset containing the text of each message, a link to the original 



 

 

39 

post or tweet online, the date and time the message was broadcast, and the username of 

the account that broadcast the message. 

Codebook development and training 

 The texts of messages in the dataset were manually coded.  Codebook 

development and training was conducted from March to May, 2011.  We first developed 

a coding scheme, using 200 Facebook posts and tweets.  These posts and tweets were not 

included in the final study sample.  An open coding process was used wherein posts and 

tweets were grouped into categories representing different characterizations of cigarette 

butts (for example as litter), which were then assigned codes.  The codes were compiled 

into a draft codebook by the primary researcher (JS), which was then shared with two 

independent coders.  Coders assessed the draft codebook's goodness-of-fit to the same 

sample of 200 Facebook posts and tweets.  This feedback was used to further revise the 

draft codebook into a final codebook, including better definition of a particular code or 

adding codes to more narrowly capture a specific characterization of cigarette butts.  

 Once the final codebook was created, the coders participated in three rounds of 

training, each independently coding identical samples of 100 Facebook posts and tweets.  

This sample was not included in the final study sample.  Results from the third round of 

coding were assessed for inter-coder reliability, using Krippendorf’s alpha as the measure 

of agreement.  An average alpha coefficient of 0.82 was obtained, and deemed acceptable 

based upon previous research that established 0.80 as an acceptable level of intercoder 

reliability [11]. 



 

 

40 

 The final coding manual included codes that reflected all characterizations of the 

term “cigarette butt” and represented six broad groups of how cigarette butts were 

described in social media, i.e. as: (1) fire hazard; (2) litter; (3) hazard to organic life; (4) 

advertisements; (5) general distaste or disgust directed at the waste product; (6) other 

(Table 2.1).  Included within several of these groups were categories, which further 

narrowed the framing of each post (Facebook) or tweet (Twitter). 

•  Fire hazard group categories: (a) perceived fire danger of cigarette butts; (2) 

litter group categories: (a) the perception of cigarette butts as litter, (b) mention 

of policies related to cigarette butt littering, (c) mention tickets or fines related to 

cigarette butt littering, (d) mention a cigarette butt cleanup that has occurred; (3) 

hazard to organic life group categories: (a) information meant to emphasize a 

generalized hazard of cigarette butts, (b) hazard to human health, (c) hazard to 

animals, (d) hazard to the general environment, (e) mention of cigarette butts in 

relation to an explicit call to quit smoking; (4) advertisements group includes 

categories of advertisements for: (a) e-cigarettes, (b) cigarette butt receptacles, 

(c) cigarette butt cleanups; (5) general distaste or disgust directed at the product 

and (6) other groups function as their own categories.   

 

 Some posts and tweets included a weblink intended to offer additional 

information.  If a weblink existed in the text of a post or a tweet, and the coder’s 

understanding of that text would benefit from following the weblink, they were instructed 

to do so.  An example of this scenario could be a tweet that contained only the text 
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“cigarette butts: http://example.com.”  In this case a coder would not be able to discern 

the characterization of cigarette butts from the text alone, and so would be required to 

follow the weblink.  The coder would view the webpage the weblink directed them to, 

and would then discern which variable to assign the original tweet based upon that 

webpage's content.  Selected examples of message categories are shown in Table 2.2. 

Human subjects 

 Radian6 only captures data that are publicly available. No private data was 

collected. Only posts made by Facebook users in public discussion forums were 

collected, and only tweets made public were collected. No tweets were collected from 

users with private profiles. Accordingly, this research was granted a waiver from San 

Diego State University's Internal Review Board. 

Sampling 

 There were a total of 1,523 posts on Facebook and 8,690 tweets on Twitter that 

met inclusion criteria of having been broadcast on either site from a location within the 

United States, in English, containing the key term “cigarette butt,” from October 1, 2011 

to December 31, 2011.  As this content analysis demanded the manual coding of each 

individual post or tweet, a sample of the total dataset was used.  A priori power analyses 

were conducted to determine sample sizes for Facebook and Twitter at a power of 0.80 

and alpha of 0.05.  This resulted in a study sample including 960 Facebook posts and 

1,890 tweets, selected at random.  All original 1,523 Facebook posts and 8,690 tweets 

were assigned a number based upon the date and time they were broadcast, resulting in a 
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list of the study data organized chronologically.  A random number generator was used to 

create a list of 960 numbers for Facebook and 1,890 numbers for Twitter.  The Facebook 

posts and tweets matching these randomly generated numbers were then pulled from the 

chronological list of the total study population of posts and tweets, resulting in the final 

study sample.   The sample was reviewed to ensure that no more than one post or tweet 

was made by a user, in order to prevent any overestimation due to a single user re-posting 

or re-tweeting a message multiple times.  If such an event occurred, the additional post or 

tweet from the user was removed from the sample and another randomly generated 

number was used to locate a replacement post or tweet from the original dataset.   

Analysis 

 Once all messages in the study sample had been coded, Facebook posts and 

Twitter tweets were stratified and the totals of each coded category were examined.  

Pearson's chi-squared test and Fisher's exact test (for cell sizes of less than five expected 

posts) were used to compare the proportions of Facebook and Twitter messages for each 

coded category.  Odds ratios and 95% Confidence Limits were calculated with Twitter as 

the reference category, though for the purposes of this study the selection of reference 

category was arbitrary.  All analyses were conducted using SPSS 18. 

 Our third research goal was to determine which messages characterizing cigarette 

butts as a health or environmental hazard, or in an appeal to quit smoking, resonated with 

users of Facebook and Twitter by proxy of their being shared with other users.  To be 

considered “shared” a post had to be re-posted (Facebook) or re-tweeted (Twitter) in its 

entirety four or more times.  This was a highly conservative measure meant to capture all 
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messages shared and was not meant as an indicator of a particular post or tweet's virality.  

“Viral” is a term widely used in social media referring to numerous users (in rare cases 

numbering in the hundreds of thousands or millions) rapidly sharing the same content, 

often across multiple social media sites.  The measure used in this study could be 

considered indicative only of the potential for a message to “go viral”.   

 Public profiles of Facebook and Twitter users who shared these messages were 

reviewed to determine whether the account belonged to an organization or individual.  

Instances where an organization either originally broadcast a message or shared it were 

reported.  If an individual broadcast or shared such messages no identifiable information 

was reported. 

 

RESULTS 

Frequency and characterization of messages 

 Message categories of particular interest, including the categories “General 

Hazard,” “Human Health Hazard,” “Animal Hazard,” and “Environment Hazard” 

together accounted for 8 percent of the combined sample of 960 Facebook posts and 

1,890 Twitter tweets (Table 2.3).  Of these the “Environment Hazard” category, with 155 

total messages (5.4 percent), comprised the largest proportion.   
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 Aside from those in the “Other” category, messages categorizing cigarette butts as 

litter were the most common (n=877, 30.8 percent), followed by the “Disgust” (n=358, 

12.6 percent) category.  The “Fire Hazard” category was the fourth most common, with 

163 messages (5.7 percent), closely followed by “Environment Hazard”.  All other 

categories accounted for less than five percent each of the sample, apart from the “Other” 

category, which included 939 messages (32.9 percent). 

Differences in Frequencies and Characterization  

 We compared all message categories between Facebook and Twitter to determine 

if there were differences in how messages on these two platforms characterized cigarette 

butts. We found ten of the 16 categories, excluding those coded “Other,” showed a 

statistically significant difference (p<0.05) between proportions on Facebook and Twitter 

(Table 3).  Using Twitter as the referent, messages referencing cigarette butts as a fire 

hazard were more than three times as likely on Facebook (OR 3.28, 95% CI [2.37, 4.34]).  

Mentions of litter were more than four times more common on Facebook (OR 4.56, 95% 

CI [3.85, 5.41]), while advertisements for e-cigarettes were more than two times as likely 

on Facebook (OR = 2.71, 95% CI [1.24, 5.93]).   

 Messages referencing cigarette butts as both a fire hazard and as litter (OR = 0.28, 

95% CI [0.08, 0.94]), cigarette butt cleanups (OR = 0.49, 95% CI [0.30, 0.81]), cigarette 

butts as a hazard to human health (OR = 0.17, 95% CI [0.04, 0.72]), as part of an appeal 

to quit smoking (OR = 0.28, 95% CI [0.15, 0.53]), and as objects of disgust (OR = 0.31, 

95% CI [0.23, 0.42]) were less likely to be made on Facebook than on Twitter.  Messages 
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referencing cigarette butts as generally hazardous items or in language advertising 

cigarette butt receptacles were only found on Twitter.   

Shared messages 

 Our third research goal was to determine whether users of Facebook and Twitter 

shared certain messages more often than others.   Message categories of particular 

interest included those which referenced cigarette butts as a health or environmental 

hazard or in the language of an appeal to quit smoking, specifically the “Environment 

Hazard,” “Animal Hazard,” “Human Health Hazard,” “General Hazard,” and “Quit 

Smoking Appeal” categories.   

 There were differences in the specific messages users of Facebook and Twitter 

shared amongst themselves, with no messages found on both sites.  Of those messages 

framing cigarette butts as a hazard to the environment (“Environment Hazard”), the most 

often shared Facebook post listed the decomposition times of commonly discarded items: 

“HOW LONG DOES IT TAKE TO DECOMPOSE …Plastic Bags- 20-1000 

years Glass- 1-2 million years Cigarette Butts- 10-12 years Leather shoes- 25-40 

years Rubber-Boot Sole- 50-80 years…”* 

* Bold added to highlight the portion of the post pertaining to cigarette butts 

 The post above represented 77 percent (n=41) of all posts on Facebook framing 

cigarette butts as a hazard to the environment.  In the same category, the following 
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messages on Twitter comprised 54 percent (n=55) and 4 percent (n=4) of tweets, 

respectively: 

“Flicking your cigarette butt out of a Prius cancels out your environmental 

friendliness.” 

“Discarded Cigarette Butts: Common and Toxic - http:weblink”* 

*Italicized text in place of original weblink 

 Messages shared in the remaining categories of interest (“Animal Hazard,” 

“Human Health Hazard,” “General Hazard,” and “Quit Smoking Appeal”) were collected 

solely from Twitter.  Facebook had no posts in categories other than “Environment 

Hazard” which met the criteria for a shared message. 

 Of messages portraying the hazard of cigarette butts to animal life (“Animal 

Hazard”) the following post was most commonly shared, comprising 16 percent (n=4) of 

all messages in its category: 

“New: Cigarette Butt in Liter of Water Can Kill Fish in Four Days | Natural Society 

http://weblink”* 

*Italicized text in place of original weblink 

 This tweet included a weblink to a news article detailing research conducted by 

Slaughter et al. (2011) [3] analyzing cigarette butt-derived leachate for aquatic toxicity.   
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83 percent (n=19) of tweets referencing cigarette butts as hazardous to human health 

(“Human Health Hazard”) shared the following message: 

“[audio] Almost No Effort Made To Stop Kid From Eating Cigarette Butt 

http://weblink”* 

*Italicized text in place of original weblink 

 This tweet originated from a satirical news site that regularly broadcasts fictional 

news.  The weblink in the message directed to an audio recording on the site that related a 

fictional account of bystanders failing to prevent a child from eating a cigarette butt, 

implying the child could be harmed as a result of this inaction. 

 The remaining two message categories of interest referenced cigarette butts as 

generally hazardous (“General Hazard”), and in the language of an appeal to quit 

smoking (“Quit Smoking Appeal”).   

“a cigarette butt has over 4,000 chemicals” 

 The message above accounted for 53 percent (n=8) of messages in the “General 

Hazard” category.  This tweet originated from the Surfrider Foundation, a national 

environmental organization focused on protecting oceans and beaches, and was shared by 

People for Puget Sound, an environmental organization dedicated to protecting and 

preserving Puget Sound, Washington.   

 Finally, in the  “Quit Smoking Appeal” category the following tweet accounted 

for 81 percent (n=61) of all messages: 
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“I hate cigarette butts & I cannot lie. 2nd hand smokers can't deny. When a smoker 

walks in with ashtray breath & a Marlboro in your face...” 

 The tweet borrows the form of a song from pop culture in the United States, 

popularized by repeated media exposure since the early 1990's. 

 

DISCUSSION 

Limitations 

 There are limitations inherent in the program used to create the dataset for this 

coding process, and in the coding process itself.  During the period of this pilot study 

Radian6 was not able to collect public comments made in answer to official posts on 

Facebook fan pages1, or on original posts made by individuals to a Facebook fan page 

unless those individuals had allowed all of their posts on the site to be public.  As a result, 

messages referencing cigarette butts collected by Radian6 from Facebook may not 

wholly represent the discussion of a topic occurring on the site.  Radian6 also did not 

provide a means of stratifying users of Facebook and Twitter by common demographic 

variables such as sex, age, or geographic location.  This information could prove highly 

useful during the planning phase of a communication campaign when assessing audience 

receptivity to posts similar to those a campaign is planning or determining relationships 

between messages most shared and demographic variables.  This study sought to discover 

                                                        
1 A fan page is differentiated from an individual’s personal profile page as representing an organization or 
interest group. For example, a business is required to operate a fan page on Facebook, as would a tobacco 
control or environmental organization.  An “official post” on a Facebook fan page references a post made 
on a Facebook fan page by its owner or administrator. 
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existing categories of messaging relating to cigarette butts and so was not thought to be 

adversely affected by lack of demographic data.  However the omission of such 

information in social media monitoring programs is a weakness for those seeking to tailor 

health communication materials to specific audiences.  Since this study was conducted 

Radian6 has begun to offer such data.  

 Though the sample used in this pilot study did not contain more than one 

Facebook post or tweet made by a user, in order to prevent any overestimation due to a 

single user re-posting or re-tweeting a message multiple times, it is possible that a user of 

one of these sites posted on the other under a different profile name.  Facebook and 

Twitter users are not required to create profiles using their own name, and it is common 

for users of social media sites to operate using a different alias on each site.  The inability 

to differentiate users between Facebook and Twitter means that the reported difference in 

message categories between these two sites could in fact be less. 

 Data generated from social media sites is unstructured, meaning that before it can 

be analyzed it must be organized.  Social media monitoring programs such as Radian6 

offer downloadable datasets in the form of .CSV or .XML files, each row containing an 

individual occurrence of a specified keyword, in this case “cigarette butt.”  Downloading 

a pre-prepared .XML file can make analysis of social media data more accessible, though 

separating signal from noise can be time-consuming.  The methodology presented here 

required a researcher trained in content analysis, who in turn trained two additional 

coders.  The knowledge and time commitment required may prove burdensome for 

organizations operating under fewer resources and a shorter timetable. 
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Insights from content analysis informing the “Toxic Butts” campaign 

 Cigarette butts are ubiquitous, with an estimated 1.7 billion pounds deposited into 

the global environment annually [12].  They are the number one item collected during 

beach, river, and urban cleanups [13].  Previous research has shown that the majority of 

smokers consider cigarette butts to be litter [14] but do not act accordingly, regularly 

tossing their butts rather than disposing of them in a receptacle [15, 16].  This study 

showed that when cigarette butts are mentioned on the two largest social media sites they 

are most commonly referenced as litter, as a source of disgust, as a fire hazard, and as a 

hazard to the general environment (5.4 percent).  Previous surveys have shown that 

smokers and non-smokers alike consider cigarette butts to be litter [14], and tobacco 

industry consumer research indicate that even smokers find cigarette butts to be 

‘disgusting’ [17].  The results from this pilot study suggest that existing messaging 

available on Facebook and Twitter closely reflect these two beliefs.  The potential fire 

hazard of discarded cigarette butts could be an additional approach used by tobacco 

control.  Incorporating this messaging into campaigns seeking to raise awareness of 

tobacco product waste may assist audience receptivity. 

 Future health communication campaign messaging should take into account that 

over half of all existing message categories showed a statistically significant difference in 

their proportion between Facebook and Twitter.  For instance, messages referencing 

cigarette butts as litter were far more common on Facebook, whereas references to 

disgust were less common on Facebook than on Twitter.  Though most message 

categories were identified on both Facebook and Twitter, there were no identical 
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messages broadcast on these sites.  In other words, users of one site were not 

broadcasting identical content on the other.  This could provide an opportunity for 

campaign planning in that transmitting the same content on both Facebook and Twitter, 

though perhaps slightly modified to account for each site's culture of use, has the 

potential to reach a wider audience and to keep a campaign's messaging consistent across 

all social media sites.  Many users of social media are known to operate profiles on 

multiple sites simultaneously [18]; therefore, consistent campaign messaging may also 

lead to repeat exposure by the same individuals. 

 There appear to be opportunities to help shape the discourse around the 

environmental impact of cigarette butts.  A Facebook post regarding their lengthy 

decomposition time and a tweet implying that tossing a cigarette butt is antithetical to 

environmental stewardship were both widely shared on their respective sites during the 

study period.  It is possible that future messaging could be tailored to similar effect.  

Additionally, no public health organization was found to have participated in the sharing 

of content of particular interest to this study, namely those messages that referenced 

cigarette butts as a hazard to the general environment, human or animal health, or in the 

language of an appeal to quit smoking.  Thackeray et al. [19] reported that 56 percent of 

state public health departments had a Facebook page, and 86.7 percent a Twitter account.  

Outreach to these and county public health departments could help ensure that they are 

sharing content that compliments that of the “Toxic Butts” campaign.  Of organizations 

that did share content, all were environmental groups and all shared content relating to 

cigarette butt toxicity.  Environmental groups have long been used by the tobacco 



 

 

52 

industry as proxies for environmental stewardship [20] and out of a genuine concern to 

avoid additional costs such as advanced recycling fees (ARF) being placed on tobacco 

products, as has occurred with electronics companies and e-waste [1].  Outreach to 

environmental organizations by public health could amplify the reach of a campaign's 

messaging and create partnerships with large, well-organized groups that often excel at 

grassroots organizing.   

 Though this study primarily focused on messaging related to the environmental 

and health hazards of cigarette butts, these messages together accounted for a small 

proportion of all messages referencing cigarette butts on Facebook and Twitter.  Content 

analysis appears to be an effective means of determining preexisting messaging on a 

given topic, and in this case its use clarified the need for the “Toxic Butts” campaign, a 

social media health communication campaign designed to increase the public's exposure 

to information on the impacts of TPW, and in particular cigarette butts.  Previous 

research has shown that both smokers and non-smokers are inclined to believe cigarette 

butts are toxic [14], but as of this study period few messages supporting this fact appear 

visible on the two most widely used social media sites. 

 Based on these findings we propose a basic methodology for conducting a study 

with similar goals, with the steps used in this study illustrated in Figure 1 and described 

in more detail in Figure 2.1.  
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TABLES 

Table 2.1. Operational definition of variables (Alpha value) 

Fire hazard 
1. Perceived fire danger of cigarette butts (82) 
References the danger of fire, or emphasizes a discarded cigarette butt was still 
burning 

Litter 
1. Perception of cigarette butts as litter (84) 
Specifically references cigarette butts as litter, or references cigarette butts 
discarded in public 
2. Policies (83) 
Mentions an institution or organization’s anti-litter policies regarding cigarette butts 
3. Tickets/fines (81) 
Mentions the presence of tickets/fines related to cigarette butts discarded in public 
4. Cleanup (83) 
References a cigarette butt cleanup that has occurred 

Fire Hazard and Litter (82) 
1. References cigarette butts as both litter and a fire hazard 

Hazard to organic life 
1. General hazard (82) 
General information regarding cigarette butts 
2. Hazard to human health (82) 
References deleterious health effects to humans by cigarette butts 
3. Hazard to animal health (83) 
References deleterious health effects to animal life by cigarette butts 
4. Hazard to general environment (84) 
References negative effects of cigarette butts on the environment or as generally 
harmful to the environment 
5. Mentioned as part of an appeal to quit smoking (81) 
Referenced as part of a broader appeal to quit smoking 

Advertisements 
1. E-cigarettes (83) 
Advertisement for e-cigarette 
2. Cigarette butt receptacles (82) 
Advertisement for cigarette butt receptacle 
3. Cleanups (84) 
Advertisement for a cigarette butt cleanup 

Disgust (82) 
1. References cigarette butts as an item to be physically avoided or visually 
distasteful 

Other (81) 
1. Posts which coincidentally include the term “cigarette butt”  
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Table 2.2. Selected examples of message categories 

Category Example 

Other “Please do NOT flip cigarette butt's into 
urinal or toilet it makes them soggy and 
hard to light.........lmao” 

Fire Hazard “To the white toyota minivan who just 
threw a cigarette butt out of the window on 
1604W. Wildfires. Heard about 'em?!” 

Litter “Why do cigarette smokers not consider 
their cigarette butt garbage! Pick it up! 
carry it until you get to a garbage can!” 

Fire Hazard and Litter “What is it about smokers that makes them 
think it's okay to throw their cigarette butts 
out their vehicle windows?? #Litter #fire” 

Cleanup (Litter) “…Make a Difference Day results in 15 
pounds of cigarette butts retrieved…” 

General Hazard “A cigarette butt has over 4,000 chemicals” 

Human Health Hazard “...Nearly 8,000 Children Each Year Are 
Poisoned By Eating Cigarette Butts.” 

Environment Hazard “Flicking your cigarette butt out of a Prius 
cancels out your environmental 
friendliness” 

Quit Smoking Appeal “As I walk past the sea of cigarette butts 
discarded in the bushes of my downtown 
office, I wonder why ppl smoke.  #killing 
#yourself” 

E-cigarette Advertisement “Daily Deal! $1.39 on Filter Tip Cigarette 
Butt Cigarette End with Mint Flavor for E-
Cigarette (10 Refills)!...” 

Receptacle Advertisement “Justrite 26800T Cease-Fire Terricota 
Cigarette Butt Receptacle…” 
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Table 2.2, continued 

Category Example 

Disgust “Just sipped out of a sprite with a cigarette 
butt in it” 
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Table 2.3. General characteristics of posts regarding cigarette butts 

Posts mentioning cigarette butts (Facebook n=960; Twitter n=1,890; N=2850) 

 Facebooka Twittera Totala    

Coded 
Categories 

n (%) n (%) n (%) p-value Odds Ratiob 
(95% 

Confidence 
Interval)  

Fire Hazard      

Fire Hazard 99 (10.3) 64 (3.4) 163 
(5.7) 

<0.001 3.28 (2.37-
4.34) 

Litter      

Litter 506 (52.7) 371 (19.6) 877 
(30.8) 

<0.001 4.56 (3.85-
5.41) 

Policies 20 (2.1) 33 (1.7) 53 
(1.9) 

0.53 1.20 (0.68-
2.10) 

Tickets/fines 15 (1.6) 28 (1.5) 43 
(1.5) 

0.87 1.06 (0.56-
1.99) 

Cleanup 19 (2.0) 75 (4.0) 94 
(3.3) 

<0.01 0.49 (0.30-
0.81) 

Fire Hazard 
and Litter 

3 (0.3) 21 (1.1) 24 
(0.8) 

0.03 0.28 (0.08-
0.94) 

Hazard to 
Organic Life 

     

General 
Hazard 

0 (0.0) 15 (0.8) 15 
(0.5) 

<0.01 -- 

Human 
Health 
Hazard 

2 (0.2) 23 (1.2) 25 
(0.9) 

<0.01 0.17 (0.04-
0.72) 

Animal Hazard 6 (0.6) 25 (1.3) 31 
(1.1) 

0.09 0.47 (0.19-
1.15) 

Environment 
Hazard 

53 (5.5) 102 (5.4) 155 
(5.4) 

0.89 1.02 (0.73-
1.44) 
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Table 2.3, continued 

Posts mentioning cigarette butts (Facebook n=960; Twitter n=1,890; N=2850) 

 Facebooka Twittera Totala    

Coded 
Categories 

n (%) n (%) n (%) p-value Odds 
Ratiob 
(95% 

Confidenc
e Interval)  

Quit 
Smoking 
Appeal 

11 (1.1) 75 (4.0) 86 
(3.0) 

<0.01 0.28 (0.15-
0.53) 

Advertisements      

E-Cigarette 
Ad 

15 (1.6) 11 (0.6) 26 
(0.9) 

<0.01 2.71 (1.24-
5.93) 

Receptacle 0 (0.0) 48 (2.5) 48 
(1.7) 

<0.01 -- 

Cleanup 0 (0.0) 7 (0.4) 7 (0.2) 0.10 -- 

Reporting 
littering 

1 (0.1) 1 (0.1) 2 (0.1) 1.00 1.97 (0.12-
31.5) 

Disgust 54 (5.6) 304 
(16.1) 

358 
(12.6) 

<0.01 0.31 (0.23-
0.42) 

Other 171 (17.8) 768 
(40.6) 

939 
(32.9) 

<0.01 0.32 
(0.260.38) 

-- = measurement unavailable due to zeroes in cells 
aColumn percentages do not sum to 100% due to exclusion of some categories of posts from 
table 
bTwitter is the reference category 
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FIGURES 

Figure 2.1. Steps of content analysis as formative research for a social media 
communication campaign 
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CHAPTER 3: ESTABLISHING MEASUREMENTS FOR SOCIAL MEDIA 
CAMPAIGNS 

 

Title: “Toxic Butts”: Results of Key Performance Indicators from a California Statewide 

Social Media Campaign 
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ABSTRACT 

Background: The “Toxic Butts” campaign was funded by the California Tobacco 

Control Program as part of a tobacco product waste toolkit.  The campaign was to 

function as a case study, helping to establish best practices and to be used as a training 

tool for local lead agencies in the state of California.  Little information existed on 

monitoring and evaluation of social media so new metrics were devised and results 

reported with the intent of publication. 

Methods: 78,073 messages referencing cigarette butts were collected from multiple 

media types on the Internet from three months prior to the campaign’s launch through the 

first six months of the campaign.  Messages were coded by way of content analysis, to 

determine any change in message volume pertaining to the environmental impact of 
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cigarette butts pre- and post-campaign.  Additionally, interactions of social media users 

with the campaign’s content in Facebook and Twitter were examined using seven key 

performance indicators. 

Results: There was a statistically significant increase in messages referencing the 

environmental impact of cigarette butts across all media types pre- and post-campaign.  

This appeared likely due to the campaign and not to outside factors.  The seven key 

performance indicators used to measure campaign performance indicated the campaign 

achieved a high return on investment given its funding and staff. 

Discussion: Content analysis appears to be an effective means of determining changes in 

messaging of a health communication campaign.  The key performance indicators used 

appear to provide an adequate measure of engagement by social media users with a 

campaign, and the reach of a campaign’s content.  Recommendations for future research 

are provided. 

Keywords: tobacco control; cigarette butts; tobacco product waste; content analysis; 

monitoring; evaluation; performance; social media; facebook; twitter; case study 
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INTRODUCTION 

 M & E (M & E) methods for health communication campaigns using social media 

are in their nascent stages, but there are many tools and techniques now available for use 

by managers and researchers.  The US Centers for Disease Control and Prevention (CDC) 

offers broad guidance on developing evaluation plans for social media [1], and there have 

been efforts by other groups such as the Robert Wood Johnson Foundation (RJWF) to 

bring together thought leaders and to collect best practices in social media measurement 

[2].  Recent publications [3, 4] provided guidance on the purpose and use of evaluation 

metrics for social media in health promotion and in particular in the use of Twitter.  

Private industry is likewise adapting widespread use of social media and its metrics.  A 

2012 survey by the University of Massachusetts Dartmouth of executives within the 500 

fastest growing private U.S. companies (Inc. 500) reported that although 92 percent of 

those companies used social media to promote their brands, only 68 percent monitored 

brand or company performance in social media, while 22 percent had no social media M 

& E plan in place [5].  Neiger, et al. (2012) [3] also report that there are international 

organizations such as the #SMMStandards coalition that have formed to provide 

guidance on social media M & E, as well as to organize international conferences on the 

topic (e.g., the European Summit on Measurement held in June, 2012 in Dublin).  It 

remains to be seen whether these efforts will yield uniform standards for M & E of social 

media in private industry.  Moorhead et al. (2013) [6] reviewed scientific literature for 

original research studies on the use of social media for health communication; these 

authors determined that the vast majority of studies were exploratory and/or descriptive 

and included little methodology.  In order for the public health community to keep pace 
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with industry standards and to generate a body of research based on social media, health 

communications professionals must first publish case studies of social media campaigns, 

ensuring that such studies are transparent and replicable by including methodologies used 

for M & E of campaign performance. 

 This case study provides an example of a health promotion social media 

campaign, detailing the use of several key performance indicators (KPI's), including 

measuring the “social buzz” around designated keywords related to the campaign's topic, 

as well as measures of engagement by social media users with the campaign's Facebook 

page and Twitter account.  The “Toxic Butts” social media campaign was funded by the 

California Tobacco Control Program (CTCP) of the Department of Public Health as part 

of a toolkit of strategies to mitigate tobacco product waste within the state.  The social 

media campaign's primary goal was to increase public exposure to messaging regarding 

the environmental impacts of discarded cigarette butts.  Previous laboratory research by 

the project team had established the toxicity of cigarette butts to aquatic organisms [6], 

but prior to the campaign, no large-scale effort had been made to disseminate this 

information to the public.  The “Toxic Butts” campaign collaborated with several 

organizations, including the Washington, DC-based American Legacy Foundation, the 

California Youth Advocacy Network (CYAN), and the Surfrider Foundation.  This paper 

reports on the first six months of the campaign, the period initially funded by CTCP.   

Key performance indicators 

 The study presents seven KPI’s used by campaign staff to measure the public 

recognition of the campaign themes.  The first KPI was to determine whether ‘social 
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buzz,’ explained below, increased across seven-day periods during the campaign’s six 

month duration (October 1, 2011 to June 30, 2012) compared with the three months prior 

to its formal launch.  Statistical comparisons were made of the mean period references 

across multiple categories of online sites and specifically for Facebook, Twitter, and 

mainstream news sites.  These references were collected by a combination of automated 

data collection by a commercial social media monitoring program (Radian6©) [8] that 

collected all instances of the search term “cigarette butt” and content analysis, which 

identified all messages referencing cigarette butts as non-biodegradable, toxic, or both.  

Social buzz was taken as an indicator of the online conversation regarding the Toxic Butt 

campaign's main topic, and as a rough indicator of the reach of messaging related to the 

campaign. 

 The study also sought to determine the potential reach of a health communication 

campaign in social media broadcasting content continuously for six months by measuring 

six additional KPI's specifically on Facebook and Twitter.  These included: 

2. Number of Facebook fans and Twitter followers by age group (13-17, 18-24, 25-

34, 35-44, 45-54, 55+) 

3. Number of female and male fans and followers 

4. Number of fans and followers representing health or environmental organizations, 

or operating as health or environmental advocates (as well as news organizations, 

pro-tobacco groups, and those categorized as “other”) 

5. Engagement by Twitter followers, measured as a ratio of interactions by followers 

to the total number of messages sent by the campaign 
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6. Impressions of campaign content on Facebook, or the number of times users were 

exposed, as well as by percentage female and male  

7. Engagement by Facebook fans, measured as a ratio of interactions by fans to the 

total number of unique individuals who viewed any campaign content  

 This paper provides one of the first real-world examples of M & E methods for a 

health promotion social media campaign.  It may then inform future research on the use 

of social media by public health researchers, specifically in the field of tobacco control. 

  

METHODS 

Data sources for ‘Social Buzz’ content analysis 

 Data collection was conducted during the period October 1, 2011 to June 30, 

2012.  All mentions of the term “cigarette butt” (including several variations of 

misspellings) were collected from websites in the United States, organized into the 

following media types: blogs, mainstream news sites, comments made in response to 

stories on mainstream news sites, forums or discussion boards, Facebook, Twitter, and 

Wordpress and aggregator websites.  Sites with little to no such occurrences were 

grouped together under the category “other,” such as photo and video sharing sites as 

well as retail sites.  Wordpress (www.wordpress.com) is a widely used content 

management system that offers ready-made templates for easier website design, whereas 

“aggregator” webpages contain no original content, instead posting content from other 

sites using automated processes. The commercial tool Radian6  (© Salesforce.com, Inc.) 
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was used for data collection.  This tool gathers information from more than 150 million 

individual online sources through the use of data feeds (such as RSS feeds) and web 

crawlers.  Web crawlers, alternately referred to as web bots, archive web pages for 

indexing by search engines.  Facebook and Twitter both allow third-party software to 

access their respective application programming interfaces (API's) for data collection.  

Only mentions of the search term made in English and in the United States were 

captured. 

Data source for campaign performance on Facebook and Twitter 

 Twitter does not currently provide detailed metrics on an individual account's 

performance from within its own site.  However, Twitter's open API allows software 

developers to design third-party programs that can access and collect such data.  

Facebook does provide an internal tool to monitor and evaluate a Facebook page's 

performance, entitled “Facebook Insights.”  This tool provides general information such 

as the number of fans a page has acquired over a specific time period, as well as more 

detailed information such as from where site traffic originates, performance metrics on 

individual posts, and aggregate demographic information of a page's fans, such as age, 

gender, and geographic location.  Facebook has an open API as well, enabling the use of 

third-party programs to collect data from the site.   

 There are many third-party programs that access both Twitter and Facebook, 

gathering and visualizing each site’s unstructured data in several ways.  This study 

collected data from Facebook and Twitter primary sources when available, and used a 

third-party commercial program, Sprout Social (www.sproutsocial.com), for additional 
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evaluation of campaign performance.  Sprout Social accesses both Facebook and Twitter 

API's and provides a variety of metrics on an account's performance over time. 

Code development for Social Buzz content analysis 

 Code development and coder training was conducted from January through 

February 2013.  The unit of analysis for this study is the entirety of a text placed on the 

Internet containing the term “cigarette butt.”  A post on Twitter, referenced as a “tweet,” 

is no longer than 140 characters, whereas a Facebook post or article on a news site can 

consist of several paragraphs.  When broadly referring to individual texts containing the 

term “cigarette butt,” this study uses the label “messages,” while using site-specific 

terminology where appropriate, such as Facebook “posts,” “tweets” on Twitter, or 

“articles” on news websites.  

 Previous research had established the various categories of messages referencing 

cigarette butts available online (Smyser et al., 2013).  One such message category was the 

environmental impacts of cigarette butts.  This study focused solely on this message 

category, as the primary purpose of the “Toxic Butts” campaign was to increase public 

exposure to messaging referencing cigarette butts as an environmental concern.  In order 

to be included under this category the text examined had to reference cigarette butts as 

either: 

 

2. Non-biodegradable 

• Including references to lengthy decomposition time, as well as being made of 
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plastic or cellulose acetate 

3. Toxic 

• Including references to being a pollutant or hazardous when ingested or handled  

Excluded from this message category were messages that referenced cigarette 

butts solely as litter. 

Coding process for ‘Social Buzz’ content analysis 

 Four coders (three graduate students and the primary researcher) participated in 

three rounds of training, each independently coding identical samples of 100 selected 

messages taken from the dataset.  Krippendorf's alpha was used to measure inter-coder 

reliability, with an alpha coefficient of .94 achieved following the final round of training.  

 Coders were instructed to identify text that referenced cigarette butts as an 

environmental concern.  Occasionally a text included a weblink intended to offer 

additional information.  Coders were instructed to follow a link if it would improve 

understanding of the text, for instance if a tweet included a link to a news story whose 

headline referenced cigarette butts as the most commonly littered item worldwide.  In this 

case a coder would follow the link in order to determine whether or not the story included 

information on the environmental concern for cigarette butt waste.  If such information 

was present the coder would then mark the original tweet as having referenced the 

environmental impact of cigarette butts. 

 Some messages were shared by users, resulting in the same message being 

broadcasted multiple times.  For instance, a Twitter user would broadcast a tweet, which 
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was then “re-tweeted” in its entirety by other Twitter users.  In such case, each shared 

message was counted as an individual unit, though the content of each was essentially the 

same.  To ignore shared content would be to misrepresent not only the volume of 

messages occurring during the study period, but also the nature of online communication, 

and social media in particular.  When a user shares a message in an online social network, 

the content is no less valid simply because it originated from another source, and no less 

indicative of that user’s knowledge, attitudes, and beliefs.  Additionally, if an article 

posted on one news organization's website was published on another news organization's 

website, each occurrence of that article was counted in the analysis. 

Human subjects 

 Radian6 and Sprout Social are limited to capturing data that are publicly 

available.  For posts made in social media, only those that are made by users who have 

indicated their posts may be made public are collected.  All data collected from the Toxic 

Butt's Facebook and Twitter profiles are aggregated with no individual user's information 

reported.  This research was granted a waiver from human subjects review from San 

Diego State University's Institutional Review Board. 

 

ANALYSIS 

Social Buzz content analysis 

 There were a total of 78,073 messages containing the term “cigarette butt” made 

during the study period, across all media types.  Coders were each assigned a portion of 
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these messages to code individually, resulting in all 78,073 messages reviewed for 

references to the environmental impact of cigarette butt waste. 

 In order to establish a baseline measurement, the three months prior to the launch 

of the “Toxic Butts” campaign were first coded.  This period included October through 

December 2011.  The “Toxic Butts” campaign formally launched January 1, 2012, and 

was contracted by the California Tobacco Control Program to run for a six-month period 

until June 30, 2012.  Data from this period were coded to examine any change compared 

to the baseline period in online references to the environmental impact of cigarette butt 

waste. 

 Once coding was complete, messages broadcast during the three pre-campaign 

months and six campaign months were broken into seven-day periods in order to conduct 

a two-way independent samples t-test to examine differences in the period means 

between pre-campaign and campaign mentions of the environmental hazard of cigarette 

butts.  Additionally, independent samples t-tests were performed to determine any 

difference in the period mean number of mentions of cigarette butts as a hazard to the 

environment pre-campaign versus campaign for Twitter, Facebook, and in mainstream 

news coverage.  All statistics were calculated using PASW Statistic (SPSS) 18. 

Analysis for campaign performance on Facebook and Twitter 

 The “Toxic Butts” campaign posted content to Facebook and Twitter seven days a 

week for six months, from its official launch date of January 1, 2012 to June 30, 2012, 

the end of the campaign's contract period with CTCP.  Campaign staff used various 



 

 

72 

metrics to evaluate performance during this period.  This pilot study reports a sub-set of 

these metrics, focusing on those which give an indication of the campaign's overall 

performance rather than its day-to-day operations.   

 The majority of the analyses used to gather performance metrics for the “Toxic 

Butts” campaign were conducted automatically by Facebook Insights and Sprout Social.  

Some independent analyses were necessary to group Twitter followers and Facebook fans 

of the campaign into categories of users.  To accomplish this, public profiles of each 

Twitter follower of the campaign were reviewed to determine whether an account 

explicitly stated that it represented a health organization, an environmental organization, 

an individual whose purpose was to operate as a health or environmental advocate, a 

news organization, a pro-tobacco group, an individual with no known organizational 

affiliation or role as health or environmental advocate, and those which fell under the 

category “other.”  Profiles listed under “other” could include either unrelated businesses 

or indecipherable profiles, for instance those containing no text.  Facebook profiles were 

reviewed and placed in categories including health or environmental organization, 

“other,” and individual.  Only the user profiles of Twitter followers and Facebook fans as 

of June 30, 2012, the last day of the study period, were reviewed.  In other words profiles 

of users who un-liked the “Toxic Butts” page on Facebook or un-followed the “Toxic 

Butts” Twitter account at any time during the period January 1 to June 29, 2012, were not 

reviewed. 

 

RESULTS  
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KPI #1 

 During all 39 seven-day periods of analysis, 7,292 of 78,073 (9.3 percent) total 

messages referenced the environmental impact of cigarette butts (Table 3.1).  Of 

messages that did provide this reference, 91.5 percent were during the campaign period.  

The mean number of environmental hazard references for periods during the campaign 

was 256.58, contrasted with a mean of 47.77 for pre-campaign periods (p= <.0001, t-

test).  The majority of these messages were made in social media, with 3,461 (47.5 

percent) messages in Twitter and 2,541 (34.9 percent) in Facebook (Table 3.2).  The third 

largest proportion (15.6 percent) of messages was made in mainstream news sites 

(n=114).  There were no “Toxic Butts” Facebook messages captured by Radian6 due to 

limitations inherent in the program (Table 3.3). Facebook and Twitter combined 

accounted for 82.3 percent of all messages referencing cigarette butts as non-

biodegradable and/or toxic. 

 There was more than a 5-fold increase in the mean number of mentions of 

environmental impact of cigarette butts from pre-campaign periods to campaign periods 

(Table 3.4, p<.0001).   

 There was a significant difference in the mean number of messages regarding the 

environmental hazard of cigarette butts, pre-campaign compared to campaign periods in 

Facebook, Twitter, and mainstream news (Table 3.5).  There was more than a 16 fold 

increase in the average number of these messages on Facebook, a nearly 6-fold increase 

on Twitter, and a more than 3-fold increase in mainstream news from pre-campaign to 

campaign (p<.0001).   
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 There were several spikes in message volume during the campaign, occurring 

mainly within periods 15, 16, 35, and 38 (Figure 3.1).  Messages on Facebook accounted 

for the majority of the increase during periods 15 and 16, whereas messages on Twitter 

accounted for the majority of the increase during periods 35 and 38 (Table 3.2).  On both 

social networking sites the increase in messages were due to users sharing one post 

(Facebook) and tweet (Twitter) in particular.  Both of these messages referenced the 

lengthy decomposition of cigarette butts. 

 Though the “Toxic Butts” campaign was the only sustained effort to inform the 

public about the environmental impact of cigarette butts during the nine-month study 

period, it was not the only source of such information.  Most notable were the releases of 

two public service announcements (PSA's) on February 20, 2012, by the CTCP, 

indicating cigarette butts were hazardous to the environment, and the celebration of Earth 

Day on April 22, 2012.  Earth Day is a worldwide event meant to raise awareness of the 

need for environmental protection.  Numerous international, national, and local 

organizations plan events to coincide with the day, which can include cleanups where 

volunteers catalog the number of cigarette butts collected [9].  CTCP’s two PSA's, 

entitled “Thrown Away” and “The Environmental Impact of Cigarette Butts,” were 

broadcast through both traditional and new media channels, whereas messages relating to 

Earth Day cleanup events were broadcast across multiple media types as well.  The 

number of messages referencing the environmental impact of cigarette butts by period, 

with the two previously mentioned events indicated, did not appreciably change the 
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pattern of mentions (Figure 3.1).  There was an increase in the volume of messages from 

periods 27 to 29, likely due to messages related to Earth Day.   

 

CAMPAIGN PERFORMANCE ON FACEBOOK AND TWITTER 

KPI #2 

KPI #3 

 The largest proportion (42.96 percent) of the “Toxic Butts” campaign's Twitter 

followers were between the ages of 35 and 44 years, followed by those between the ages 

of 45 and 54 years (25 percent) (Table 3.6).  This contrasted with Facebook fans, who 

were primarily between the ages of 13 to 17 years (59.1 percent), followed by those aged 

18 to 24 years (13.9 percent).  Twitter followers were nearly evenly split between women 

and men (51 percent and 49 percent, respectively), whereas Facebook followers were 

mostly male (60.5 percent compared to 39.50 percent female).   

KPI #4 

 When separated into user categories, the largest share of Twitter accounts were 

those representing health organizations (34.3 percent), followed by those of individuals 

with no known affiliation or expressed purpose of advocating for either health or 

environmental causes (20.8 percent) (Table 3.7).  Health-related organizations and 

individual advocates accounted for nearly half of followers (48.6 percent), with 

environmental-related organizations and individual advocates accounting for 13.5 percent 
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of followers.  The largest proportion of Facebook followers were individuals (92.8 

percent), with health organizations comprising 5.1 percent (n=54) and environmental 

organizations comprising 1.6 percent (n=17). 

KPI #5 

 The combined re-tweets and mentions of followers by month are divided by the 

total number of tweets sent by the campaign in that month to establish the engagement 

ratio.   A re-tweet is equivalent to a “share” on Facebook.  A Twitter user indicates they 

want to re-tweet a tweet they have seen in their timeline, or list of tweets sent by accounts 

they follow, and this action sends this tweet through their own account, to their own 

followers, with the addition of an “RT” in front of the original tweets text.  A mention in 

Twitter, indicated by an “MT” in the text of a tweet, is employed when a user wants to 

call attention to another account.  The “MT” is placed in front of the account name being 

mentioned.  During the six-month campaign period there were a total of 236 re-tweets 

and mentions of the “Toxic Butts” campaign, out of a total 1,233 tweets sent by the 

campaign.  The average engagement ratio during this six-month period was 19.1 (Table 

3.8). 

KPI #6 
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KPI #7 

 ‘Impressions’ represent views by a Facebook user.  From January through June, 

2012, content posted on the “Toxic Butts” Facebook page was viewed by 340,200 unique 

Facebook users a total of 1.1 million times.  These users were 52 percent female and 48 

percent male.  Not all impressions were due to fans of the “Toxic Butts” Facebook page.  

When a page's content is “liked” or “shared” by a fan of that page, that content (a picture, 

text, video, etc.) can appear in the “news feed,” or timeline of activity of a user's friends 

and pages they follow, of that user's friends.  In other words, content posted to a page can 

be viewed by far greater numbers of individuals than are fans of that page.  The 

engagement ratio used to represent the level of interaction Facebook users had with 

campaign content was generated by dividing the number of users who interacted in any 

way with the “Toxic Butts” Facebook page by the number of users who viewed any 

content associated with the page, whether fans of the page or not.  This engagement ratio 

was particularly high in January, the first month of the campaign, and then stabilized in 

the months following with an average ratio of seven for the six-month period reported 

(Table 3.9).   

 

DISCUSSION  

 The seven KPI’s used to measure campaign performance in this study help to 

determine the online environment in which a social media campaign operates, 

particularly with regard to campaign messaging within the broader online conversation 
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on the same topic(s), and with regard to the characteristics and actions of social media 

users who choose to follow a campaign. These analyses show that there was a significant 

difference in the volume of messages online regarding the environmental impact of 

cigarette butts when comparing the time period prior to the “Toxic Butts” campaign with 

the campaign's first six months, that there was an appreciable spike in such messages 

immediately following the campaign's launch, and that this difference in volume of 

messages was primarily driven by messages on Facebook and Twitter, the social media 

sites primarily employed by the “Toxic Butts” campaign. 

 The campaign reported differences in both the primary age groups and genders 

between its Facebook page and Twitter account, with Facebook fans younger and 

predominantly male, while Twitter followers were mostly older and evenly split between 

female and male.  Of categories of Facebook fans and Twitter followers, most were 

health organizations or advocates as opposed to environmental organizations or 

advocates, though the latter was represented on both Facebook and Twitter.  The largest 

proportion of Twitter followers was health organizations, whereas the largest proportion 

of Facebook fans were individuals.  The average engagement score (19.08) was 

considered a fair representation of the interaction between the campaign’s followers and 

campaign content.  Content associated with the “Toxic Butts” Facebook page received 

1.1 million views by 340.2k unique users, which were nearly evenly split between female 

and males.  The score used to determine interactions Facebook users had with campaign 

content was also considered a fair representation of overall engagement, and showed a 

spike in such engagement during the first month of the campaign. 
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Social Buzz 

 The measurement of social buzz, alternately referred to as online conversation, 

can be a means of monitoring the online environment a social media campaign is 

operating within.  Unless the purpose of social buzz measurement is to confirm a 

relationship between online mentions of a topic and another metric, such as correlating 

tweets about television shows with the ratings of those shows [10], social buzz may be 

best employed as an indicator of a health communication campaign's performance.  In 

this study, the use of content analysis is believed to have increased the accuracy of the 

measure.  Although the online monitoring program used here (Radian6) captured 

occurrences of the term “cigarette butt,” human coders were necessary to identify all 

messages referencing the environmental impact mentions regarding cigarette butts.  It did 

not appear to be possible to fully automate this process, as the variability in language 

used when discussing this topic was high.  

 Though the release of CTCP's PSA's and the celebration of Earth Day were events 

that could have impacted the volume of messages pertaining to the environmental hazard 

of cigarette butts during the “Toxic Butts” campaign, this content analysis could not 

determine such an effect.  It is recommended that, whenever possible, extraneous events 

and/or other communication campaigns are accounted for when analyzing social buzz.  

The “Toxic Butts” campaign had the benefit of being the only large-scale, sustained 

source of messaging on its topic during the study period.  This is most likely not the case 

for most other health communication campaigns using social media, which would require 

additional means to separate the differences in the source of information. 
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Performance on Facebook and Twitter 

 Monitoring demographic variables of a Facebook page's fans and a Twitter 

account's followers allows for better tailoring of messages.  For example, as most of 

“Toxic Butts” Facebook fans were between the ages of 13 and 17 years, posts made by 

campaign staff could potentially take a more conversational tone, translate any scientific 

research to account for lower levels of health literacy, and include more multimedia 

content to better engage users.  More than two-thirds of Twitter followers were >35 years 

old, and about two-fifths of these represented a health or environmental organization.  

Tailored messages for these followers could be more authoritative in tone while sharing 

scientific studies and policy analyses in depth and more frequently. 

 Measures of engagement are important to include in any evaluation of a social 

media campaign, as the intent of such campaigns should be to encourage interactions 

with fans or followers.  There are many metrics which can be used to measure 

engagement; the two KPI's included in this study were utilized to showcase the 

monitoring of communication channels.  For Twitter, the ratio of re-tweets and mentions 

to total tweets by the campaign was considered representative of the basic overall 

engagement by “Toxic Butts” followers.  For Facebook, the Sprout Social recommended 

engagement ratio, detailed in the Methods section, was regarded as a good indication of 

the interactions fans were having with the “Toxic Butts” page.  By including impressions, 

managers were provided with another metric to evaluate the popularity of the page over 

time.  As the number of impressions by unique users grew over the six months, and was 



 

 

81 

nearly evenly split among males and females (though again fans were primarily male), 

the study team was assured their outreach efforts were having an effect. 

Limitations 

 Social buzz measurement can be an indicator of the immediate effect of a 

campaign, with respect to its reach, and compared to a baseline period could indicate a 

change in awareness of a campaign’s brand or of the particular knowledge, attitudes, or 

beliefs encouraged by a campaign.  However, this measure alone may not be sufficient to 

determine residual, or delayed effects of campaign messaging.  Content analysis could 

help decipher whether spikes in social buzz were due to a campaign’s particular 

messaging, especially if such messaging was uniquely branded, or other sources outside 

its control.   

 Ultimately, social buzz is an imprecise measure and should not be the sole 

indicator of a campaign’s performance or audience’s receptivity due to its high sensitivity 

but low specificity. 

 Although Radian6 simplified the data collection for social buzz measurement to a 

large extent, the software was not able to collect instances of the term “cigarette butt” 

from pages of organizations on Facebook (as opposed to personal profile pages).  This 

meant that the social buzz measure in this study did not include such data, which is 

unfortunate, as public health and environmental organizations manage such pages.  This 

could result in an under-representation of references to the environmental impact of 
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cigarette butts on Facebook, as these groups were arguably more inclined to make such 

statements. 

 Demographic data reported in this study are self-reported, and thus limited as self-

administered survey-based research.  All data presented were collected from publicly 

available sources, meaning that information from online accounts set to private is not 

included.  This may have led to an under-estimation or over-estimation of social buzz, but 

was not believed to have substantially impacted the performance metrics for Facebook 

and Twitter. 

 Ten tweets made by the campaign prior to its official launch in January 2012 were 

captured by Radian6 and included in social buzz measurement.  These were regarded as 

tests to help familiarize staff with Twitter's functionality, and were not considered to 

contaminate the overall difference reported in the periods during pre-campaign and 

campaign.   

Opportunities for future study 

 More studies are needed that can correlate social buzz with other metrics relating 

to a health promotion social media campaign or intervention.  Many companies offer 

software programs with monthly subscription fees to monitor social buzz, or online 

conversations, but public health researchers need examples of how these measurements 

can directly inform either the day-to-day operation of a social media campaign, its 

evaluation, or the evaluation of online health interventions.  It may be that uniform 

standards for KPI's such as reported here are not possible, given both the myriad online 
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environments within social media and the purposes for which organizations and 

researchers employ social media interventions.  However, for this conversation to begin 

there must be significantly more work done to quantify engagement and other such 

measures and to relate these to outputs and outcomes of social media health campaigns. 
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TABLES 

Table 3.1. Messages with mentions of environmental impact of cigarette butts by 7-
day period, Toxic Butts social media campaign, 2011/2012 

  Mention of Environmental 
Impact of Cigarette Butts 

  

 Period No Yes Proportion Total 
Mentions 

 1 1668 45 2.63% 1713 
2 1926 41 2.08% 1967 
3 1421 56 3.79% 1477 
4 1307 51 3.76% 1358 
5 1580 69 4.18% 1649 
6 1426 17 1.18% 1443 
7 1370 47 3.32% 1417 
8 1608 22 1.35% 1630 
9 1478 59 3.84% 1537 
10 1649 48 2.83% 1697 
11 1302 44 3.27% 1346 
12 1185 66 5.28% 1251 
13 1170 56 4.57% 1226 
Pre-
campaign 
total 

19090 621  8.52% 19711 

Pre-
campaign 
mean 

1468.46 47.77 -- 1516.23 

Pre-
campaign 
standard 
deviation 

214.23 15.10 -- 210.34 

14 a 1557 107 6.43% 1664 
15 a 1685 810 32.46% 2495 
16 a 1613 526 24.59% 2139 
17 a 1678 264 13.59% 1942 
18 a 1586 260 14.08% 1846 
19 a 1784 136 7.08% 1920 
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Table 3.1, continued 

  Mention of Environmental 
Impact of Cigarette Butts 

  

 Period No Yes Proportion Total 
Mentions 

 20 a 1541 122 7.34% 1663 
21 a 1831 117 6.01% 1948 
22 a 1736 112 6.10% 1848 
23 a 1896 166 8.10% 2062 
24 a  2030 133 6.15% 2163 
25 a 2068 115 5.27% 2183 
26 a 2124 93 4.19% 2217 
27 a 2571 57 2.17% 2628 
28 a 2071 241 10.42% 2312 
29 a 2466 371 13.08% 2837 
30 a 2075 133 6.02% 2208 
31 a 1827 167 8.38% 1994 
32 a 1883 171 8.33% 2054 
33 a 2023 125 5.82% 2148 
34 a 2422 112 4.42% 2534 
35 a 1969 674 25.50% 2643 
36 a 2125 310 14.59% 2435 
37 a 2905 314 9.75% 3219 
38 a 2235 872 28.07% 3107 
39 a 1990 163 7.57% 2153 

Campaign 
Total 

51691 6671 91.48% 58362 

Campaign 
Mean 

1988.11 256.58 -- 2244.69 

Campaign 
standard 
deviation 

332.93 222.22 -- 399.37 

Grand 
Total                    

70781 7292 100% 78073 

a Indicates campaign period 
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Table 3.2. Messages with mentions of the environmental impact of cigarette butts 
according to media type, by month, Toxic Butts social media campaign, 2011/2012 a 
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Octobe
r, 2011 

227 
(3.1
1) 

13 
(5.
73) 

53 
(23.
34) 

6 
(2.6
4) 

23 
(10.
13) 

6 
(2.
64) 

9 
(3.
96) 

107 
(47.
14) 

7 
(30.
84) 

3 
(13.
22) 

Novem
ber, 
2011 

140 
(1.9
2) 

 12 
(8.
57) 

37 
(26.
43) 

6 
(4.2
9) 

10 
(7.1
4) 

4 
(2.
86) 

7 
(5.
00) 

54 
(38.
57) 

7 
(5.0
0) 

3 
(2.1
4) 

Decem
ber, 
2011 

254 
(3.4
8) 

 14 
(5.
51) 

24 
(9.4
5) 

64 
(25.
20) 

24 
(9.4
5) 

5 
(1.
97) 

11 
(4.
33) 

106 
(41.
73) 

2 
(0.7
9) 

4 
(1.5
7) 

Januar
y, 2012 

186
1 

(25.
52) 

34 
(1.
83) 

54 
(2.9
0) 

148
1 

(79.
58) 

25 
(1.3
4) 

14 
(0.
75) 

8 
(0.
43) 

214 
(11.
50) 

15 
(0.8
1) 

16 
(0.8
6) 

Februa
ry, 
2012 

525 
(7.2
0) 

35 
(6.
67) 

34 
(6.4
8) 

264 
(50.
29) 

26 
(4.9
5) 

8 
(1.
52) 

8 
(1.
52) 

134 
(25.
52) 

8 
(1.5
2) 

8 
(1.5
2) 

March, 
2012 

575 
(7.8
9) 

24 
(4.
17) 

54 
(9.3
9) 

126 
(21.
91) 

56 
(9.7
4) 

19 
(3.
30) 

12 
(2.
09) 

253 
(44.
00) 

20 
(3.4
8) 

11 
(1.9
1) 
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Table 3.2, continued 
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April
, 
2012 

880 
(12.
07) 

19 
(2.1
6) 

55 
(6.2
5) 

183 
(20.
80) 

10 
(1.1
4) 

31 
(3.5
2) 

30 
(3.4
1) 

516 
(58.
64) 

19 
(2.1
6) 

17 
(1
.9
3) 

May 
, 
2012 

115
6 

(15.
85) 

31 
(2.6
8) 

45 
(3.8
9) 

151 
(13.
06) 

13 
(1.1
2) 

9 
(0.7
8) 

22 
(1.9
0) 

867 
(75.
00) 

6 
(0.5
2) 

1
2 
(
1.
0
4
) 

June, 
2012 

167
4 

(22.
96) 

55 
(3.2
9) 

49 
(2.9
3) 

260 
(15.
53) 

23 
(1.3
7) 

18 
(1.0
8) 

35 
(2.0
9) 

121
0 

(72.
28) 

16 
(0.9
6) 

8 
(
0.
4
8
) 

Tota
l 

7292 
(100) 

237 
(3.2
5) 

404 
(5.5
4) 

254
1 

(34.
85) 

210 
(2.8
8) 

114 
(15.
63) 

142 
(1.9
5) 

346
1 

(47.
46) 

100 
(1.3
7) 

8
2 
(
1.
1
2
) 

a All proportions are row proportions unless otherwise indicated 
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Table 3.3. Total Internet messages with mentions of cigarette butts and the 
environmental impact of cigarette butts, by month and by Facebook and Twitter, 
Toxic Butts social media campaign, 2011/2012 

Month Total 
cigarette 
butt 
mentions 
each 
month 
(% of 
total 
mentions
) 

Total 
Twitter 
mentions 
(% of 
total 
cigarette 
butt 
mentions
) 

Total 
Faceboo
k 
mentions 
(% of 
total 
cigarette 
butt 
mentions
) 

Mention of 
environment
al impact of 
cigarette 
butts (% of 
total 
cigarette butt 
mentions) 

Twitter 
mentions of 
environment
al impact of 
cigarette 
butts (% of 
environment
al mentions) 

Facebook 
mentions of 
environment
al impact of 
cigarette 
butts (% of 
environment
al mentions) 

Twitter 
mentions 
of 
environm
ental 
impact of 
cigarette 
butts by 
Toxic 
Butts 
campaign 
(% of 
environm
ental 
mentions
) 

Octobe
r, 2011 

7250 

(9.29) 

2878 

(39.70) 

690 

(9.52) 

227 (3.13) 107 (47.14) 6 (2.64) 0 (0) 

Novem
ber, 
2011 

6097 

(7.81) 

3068 

(50.32) 

167 

(2.74) 

140 (2.30) 54 (38.54)  6 (4.29) 0 (0) 

Decem
ber, 
2011 

6364 

(8.15) 

2808 

(44.12) 

682 

(10.72) 

254 (4.00) 106 (41.73) 64 (25.20) 10 

(3.94) 

         Januar
y, 2012 

9097 

(11.65) 

3030 

(33.31) 

2868 

(31.53) 

1861 

(20.46) 

214 (11.50) 1481 

(79.58) 

30 

(1.61) 

Februa
ry, 
2012 

7360 

(9.43) 

3307 

(44.93) 

1090 

(14.81) 

525 (7.13) 134 (25.52) 264 (50.29) 28 

(5.33) 

March, 
2012 

9633 

(12.34) 

4704 

(48.83) 

1121 

(11.64) 

575 (5.97) 253 (44.00) 126 (21.91) 20 

(3.48) 

April, 
2012 

10656 

(13.65) 

5359 

(50.29) 

889 

(8.34) 

880 (8.26) 516 (58.64) 183 (20.80) 36 (4.09) 

May , 
2012 

10177 

(13.04) 

 5458 

(53.63) 

1218 

(11.97) 

1156 

(11.36) 

867 (75.00) 151 (13.06) 34 

(2.94) 
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Table 3.3, continued 

Month Total 

cigarett

e butt 

mentio

ns each 

month 

(% of 

total 

mentio

ns) 

Total 

Twitter 

mentio

ns (% 

of total 

cigarett

e butt 

mentio

ns) 

Total 

Facebo

ok 

mentio

ns (% 

of total 

cigarett

e butt 

mentio

ns) 

Mention of 

environmen

tal impact 

of cigarette 

butts (% of 

total 

cigarette 

butt 

mentions) 

Twitter 

mentions of 

environmen

tal impact 

of cigarette 

butts (% of 

environmen

tal 

mentions) 

Facebook 

mentions of 

environmen

tal impact 

of cigarette 

butts (% of 

environmen

tal 

mentions) 

Twitter 

mentio

ns of 

environ

mental 

impact 

of 

cigarett

e butts 

by 

Toxic 

Butts 

campai

gn (% 

of 

environ

mental 

mentio

ns) 

June, 
2012 

11439 

(14.65) 

5683 

(49.68) 

1927 

(16.85) 

1674 

(14.63) 

1210 

(72.28) 

263 (15.71) 10 

(0.60) 

Total 
mentio

ns 

78073 
(100) 

36305 

(46.50) 

10652 
(13.64) 

7292 (9.34) 3461 

(47.46) 

2541 

(34.85) 
168 

(2.30) 
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Table 3.4. Differences in pre-campaign and 7-day campaign period means for 
number of messages with mentions of environmental impact of cigarette butts, 2011, 
2012 

 Pre-campaign (13 periods) Campaign (26 

periods) 

Total mentions 621 6671 

Mean (per 7-day period) 47.77 256.58 

Standard deviation (per 7-

day period) 

15.10 222.22 

Mean difference (95% 

confidence interval) 

208.81 (168.50-249.12) 

Standard error difference 20.52 

t score (degrees of 

freedom) 

10.18 (7290) 

P-value <.0001 
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Table 3.5. Differences in pre-campaign and campaign 3-month period means for 
number of mentions of the environmental impact of cigarette butts: Facebook, 
Twitter, and mainstream media, 2011, 2012 

 Facebook Twitter Mainstream media 

 Pre-

campaign 

(3 

months) 

Campaign 

(6 

months) 

Pre-

campaign 

(3 

months) 

Campaign 

(6 

months) 

Pre-

campaign 

(3 

months) 

Campaign 

(6 

months) 

Total 

mentions 

76 2465 267 3194 15 99 

Mean 25.33 410.83 89.00 532.33 5.00 16.50 

Standard 

deviation 

33.49 527.28 30.32 426.51 1.00 8.41 

Mean 

difference 

(95% 

confidence 

interval) 

385.50 (266.64-

504.36) 

443.33 (392.03-

494.63) 

11.50 (7.18-15.82) 

Standard 

error 

difference 

60.50 26.11  

t score 

(degrees 

of 

freedom) 

6.37 (2539) 16.98 (3459) 5.27 (112) 

P-value <.0001 <.0001 <.0001 
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Table 3.6. Twitter and Facebook performance metrics, Jan. – June 2012, Followers 
and fans by age, gender, and total 

Twitter Followers (n=650) Facebook Fans (n=1,057) 

Age Group Total for Age Group 
(%)a 

Age Group Total for Age 
Group (%)a 

13-17 0 (0) 13-17 625 (59.10)  

18-24 0 (0) 18-24 147 (13.90)  

25-34 116 (17.86)  25-34 97 (9.20)  

35-44 279 (42.86)  35-44 72 (6.80)  

45-54 163 (25.00)  45-54 50 (4.70)  

55+ 93 (14.29) 55+ 60 (5.70)  

 Total Followers (%)a  Total Followers 
(%)a 

Female 332 (51.00)  Female 418 (39.50)  

Male 319 (49.00)  Male 639 (60.50)  

a Rounded numbers 
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Table 3.7. Twitter and Facebook performance metrics, Jan.-June 2012, by type of 
follower and fan 

Twitter (n=650) 

 Health 
Organizati

ons 

Environme
ntal 

Organizatio
ns 

Health 
Advocat

es 
(Individu

al) 

Environment
al Advocates 
(Individual) 

“Other
” 

Accou
nts 

News 
Organizati

ons 

Pro-
Tobac

co 

Indi
vidu
als 

Per
cen
t of 
tot
al 
(#) 

223 (34.31)  58 (8.92)  93 
(14.31)  

30 (4.62)  104 
(16.00
)  

5 (0.77)  2 
(0.31)  

135 
(20.
77)  

Facebook (n=1057) 

 Health 
Organizati

ons 

Environme
ntal 

Organizatio
ns 

“Othe
r” 

Pages 

Individua
ls 

 

Percent 
of total 

(#) 

54 (5.11)  17 (1.61)  5 
(.47) 

981 
(92.81)  
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Table 3.8. Twitter performance metrics, Jan.-June 2012 by level of engagement 

Month Re-Tweets (RT) + 
Mentions (MT) 

Total Tweets by 
Campaign 

Engagement Ratio             
[(RT+MT)/total 
tweets] 

January 40 265 15.09 

February 40 215 18.60 

March 16 168 9.52 

April 54 214 25.23 

May  36 171 21.05 

June 50 200 25 

Total 236 1,233 19.08 (Average) 
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Table 3.9. Facebook performance metrics, Jan. – June 2012: Impressions and level 
of engagement 

Month Impressions by 
unique users of 
Facebook 
contenta 

Percent Female           
(row 
percentage) 

Percent Male                  
(row 
percentage) 

Engagement 
Ratiob 

January 2.7k 61 39 32 

February 6.3k 67 33 8 

March 41.7k 49 51 4 

April 119.1k 54 46 8 

May  73.9k 57 43 6 

June 96.6k 46 54 6 

Total for 
campaign 

340.2k (1.1 
million total 
impressions) 

52 48 7 

a Impressions: Potential views by Facebook users, both fans and non-fans, either in the user’s 
“news feed” or on the “Toxic Butts” page itself.  Impressions are ‘potential’ because it is 
unknown whether a user actually viewed such content while it appeared on their screen.  
b Engagement Ratio: [(# of users who clicked anywhere on the Facebook page without either 
liking the page, posting to the page, mentioning the page on their own page or elsewhere, tagging 
the page in a photo, or commenting on or sharing one a post on the page + # of unique users who 
performed any of the previous actions)/# of users who saw any content associated with the page, 
including both fans of the page and non-fans] 
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FIGURES 

Figure 3.1. Messages mentioning the environmental impact of cigarette butts by 
period, Jan. – June 2012 
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ABSTRACT 

Background: The tobacco industry has a history of using front groups to advance policy, 

as well as to circumvent international rules and regulations.  Internet penetration has 

increased worldwide, and with it social media penetration.  Social media can allow the 

tobacco industry to avoid the legal requirements of the Framework Convention on 

Tobacco Control (FCTC). 

Methods: Literature review and policy analysis. 

Results: It appears the tobacco industry is already using social media to circumvent 

international and national rules and regulations, and tobacco control currently has no 

effective means to monitor and intercept such activity.  There are tools within social 

media sites such as Facebook that, unintentionally, make tobacco product promotion 

fairly effortless.
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Discussion: The Tobacco Free Initiative should include monitoring of tobacco industry 

activity in social media to their current efforts to monitor the industry, and should 

disperse their findings regularly through the Framework Convention Alliance of the 

FCTC. 

Keywords: tobacco control; FCTC; TFI; monitoring; evaluation; social media; facebook; 

case study 
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INTRODUCTION 

 Several global shifts have occurred that necessitate a more serious incorporation 

of social media into tobacco control.  We provide a summary of the transitions that have 

created an urgent need for this new focus.  We begin by describing the tobacco industry’s 

recent use of front groups to advance its causes, as it is engaged in a concerted effort to 

spread into new markets in low- and middle-income countries.  We then detail how 

tobacco companies can use social media to engage with consumers, using the example of 

Facebook.  The diffusion of technology, in particular access to the Internet and mobile 

phones, is explained in relation to its effect on social media.  This diffusion is increasing 

rapidly and in some cases unpredictably, propelled by lowered barriers to access and calls 

for the democratization of information by young demographics.  Populations of wealthier 

nations are aging rapidly, creating a “silver tsunami,” while most of the world’s youth 

reside in developing countries. Added to these shifts is the maturation of social media 

itself, in particular tools that enable monitoring and evaluation of “big data” generated by 

its use.  The California Tobacco Control Program recently funded a statewide social 

media campaign in the state of California in the United States in 2012.  Lessons learned 

from this on-going campaign inform our recommendations for global tobacco control to 

better monitor the tobacco industry’s online activities.  We conclude by offering our 

recommendation that the Tobacco Free Initiative (TFI) monitor the tobacco industry in 

social media, and curb its influence by offering regular reporting and guidance through 

the Framework Convention Alliance (FCA) of the Framework Convention on Tobacco 

Control (FCTC). 
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Tobacco industry and front groups 

 The most recent WHO Report on the Global Tobacco Epidemic (2011) [1] 

estimates that by the year 2030 80 percent of preventable deaths due to tobacco will 

occur in low- and middle-income countries.  Tobacco use is currently the number one 

cause of preventable death globally, but as smoking rates continue to decline or plateau in 

high-income countries, low- and middle-income countries face a tobacco industry intent 

on further expanding into their markets.  Industry efforts are multifaceted and global in 

scope.  A particularly challenging strategy is the use of front groups to subvert tobacco 

control efforts at the multinational, national, state and local level.  Front groups are 

employed for a variety of reasons, presenting a façade that is not clearly linked to their 

main purpose and, often, source of funding.  Detailed examinations of tobacco industry 

front groups include the recent systematic review conducted by Smith, Savell, and 

Gilmore of industry efforts to influence tobacco taxes (2013) [2], da Costa e Silva et al.’s 

(2013) assessment of historical efforts by tobacco control in Brazil to counter industry 

influence [3], Charoenca et al.’s (2012) discussion of successful attempts to counter 

tobacco company front groups in Thailand [4], Smith and McDaniel’s (2011) analysis of 

industry documents to uncover tobacco companies’ use of environmental groups as a 

strategy to divert attention from the affects of tobacco product waste [5], and the seminal 

WHO report Tobacco Industry Interference With Tobacco Control (2008) [6].   

 The use of front groups to advance the agenda of tobacco companies will likely 

increase in response to the increasingly widespread adoption of the FCTC, and Article 

5.3 in particular, which requires curtailing industry interference in policy making.  
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Though currently the tobacco industry enjoys unfettered access to the political process in 

many countries, such as in Nigeria [7] and Bulgaria [8], an overt presence in the political 

system is untenable.  Brazil provides a recent example of the diminishing ability of the 

tobacco industry to openly influence policy.  In a country with a historical precedent as a 

major exporter and producer of tobacco, domestic public health stakeholders, with 

assistance from international tobacco control advocates, were able to pass a first-of-its-

kind regulation removing all additives from tobacco products [9].  The tobacco industry 

relied on farmer front groups as a tactic to oppose the regulation by the National Health 

Surveillance Agency (ANVISA). 

 In addition to Article 5.3, Article 13 of the FCTC further incentivizes the tobacco 

industry to operate through proxies.  Article 13 applies to tobacco advertising, promotion 

and sponsorship at both the domestic and international levels.  With the stated objective 

of ending all such activity, Article 13 supports actions by tobacco control in countries 

such as Canada and Australia, which have severely restricted tobacco companies’ options 

for marketing their products.  Such markets are considered ‘dark’, described by Dewhirst 

(2012) [10] as well as Moodie, Angus, and Ford (2012) [11], and require innovative 

marketing strategies by tobacco companies such as pricing manipulation and product 

packaging that gives the impression of exclusivity.  Marketing strategies such as these 

can be monitored using conventional surveillance methodologies and in some cases 

mitigated or eliminated, for example by regulations requiring graphic warning labels or 

plain packaging. 
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SOCIAL MEDIA AND THE TOBACCO INDUSTRY 

 Tobacco industry strategies that are more difficult to monitor and control include 

those that are currently being employed online, and in social media in particular.  Recent 

examples from social media that stand opposed to Articles 5.3 and 13 include pro-

smokeless tobacco videos accessible to youth on YouTube [12], employees of British 

American Tobacco (BAT) promoting the company and its brands on Facebook [13], pro-

tobacco videos showcasing themes particularly appealing to youth on YouTube [14], and 

videos eroticizing smoking on YouTube [15].  The previous examples may be 

compelling, but social media is widely used worldwide, and consists of numerous social 

networking sites.  As Ribisl and Jo (2012) [16] contend, global tobacco control’s 

understanding of the tobacco industry’s use of social media to circumvent regulations, 

either through transparent direct-to-consumer advertising or by the use of front groups or 

individuals, is extremely limited.  Despite there now being over one billion active users 

of Facebook [17], and 500 million Twitter accounts [18], research on the application of 

social media for tobacco control, such as monitoring tobacco industry activity, is scarce.  

Articles in the peer-reviewed literature that share tangible methodologies for utilizing 

social media in primary or secondary data analysis are also rare, whereas manuscripts 

which introduce readers to basic concepts of online social networks, arguing for or 

against their utility to public health in broad strokes, are commonplace [19].   

 By way of example, we performed a search on Facebook on June 29, 2013 for the 

three top selling cigarette brands: Marlboro, Winston, and Camel – in order to showcase 

the ease with which tobacco promotion can be found on the world’s largest social media 
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site.  Using each brand as a keyword, Facebook pages promoting these brands were 

immediately apparent in search results.  Pages on Facebook can be either “groups” or true 

“pages.” Groups require a Facebook user to join in order to post content, though content 

posted by others may be viewed by anyone unless a group’s administrator closes it to 

outside viewing.  True pages are designed to foster public interaction and are not 

intended to be private.   Such pages can be divided into two categories, official pages and 

community pages.  Official pages are meant to represent organizations, businesses, 

celebrities, or brands, and according to Facebook must be created by an official 

representative of such an entity.  Community pages can be further divided into two 

categories, user-generated and auto-generated.  Both user-generated and auto-generated 

community pages are intended to represent general interests, which may include 

businesses or brands.  The differentiating factor is that a community page for a business 

does not officially represent the business.  It is a page for people who share an interest in 

the business, such as brand loyalists.  User-generated community pages are, as their name 

implies, created by Facebook users.  Auto-generated community pages are made possible 

by a partnership between Facebook and Wikipedia (www.wikipedia.com), the open-

source web-based encyclopedia.  This partnership allows Facebook to effectively “pull” 

information from Wikipedia and automatically generate Facebook pages based upon 

topics Facebook users have indicated an interest in.  These page varieties can allow a 

tobacco company or brand to be represented by multiple pages managed by official 

representatives, unaffiliated individuals, or merely automatically populated from 

information taken from Wikipedia.   
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 Our search located examples of each of the aforementioned page varieties on 

Facebook.  We examined only the first search result for each of the three brands, though 

there were multiple results for each.  These included an auto-generated business page for 

Marlboro that had 404,681 “Likes”, a company page for Camel established in 2010 that 

had 29,231 Likes, and a company page for Winston that had 24,625 Likes and was 

established in 2008.  Likes represent the number of individuals who have indicated an 

interest in a page by clicking that page’s “Like” button.  Whether a page is administered 

by an official representative of a tobacco company or a brand enthusiast, and whether or 

not it is auto-generated, when a Facebook user Likes any page a relationship is created.  

Content posted on pages a user has Liked, other than those auto-generated (which do not 

allow content to be posted), can then appear on that user’s homepage (otherwise known 

as the “newsfeed”).  After Liking a page, even auto-generated pages, a notice that the 

user has Liked it spreads through their social network, appearing in the newsfeeds of the 

user’s friends.  Some of these friends may then like the same page, which would continue 

the cycle.   Furthermore, when a user Likes a page, Facebook’s algorithms automatically 

suggest similar pages, and targeted advertisements for similar products appear in that 

user’s sidebar on the site.  This occurred instantaneously during our search for pages 

representing the top three cigarette brands.  Pages of tobacco companies and tobacco 

products were recommended.  Simply the existence of a page for a tobacco company or 

product allows a Facebook user to “tag” (link) to it in posts they write, and in pictures 

and videos they upload on the site.  A user does not have to Like a page to perform these 

actions. 



 

 

106 

 It was unclear whether the Camel and Winston pages, which again were not auto-

generated, were officially managed by their respective companies.  If so, such action 

could violate Article 13.  The Article stipulates that tobacco companies and their 

employees based in countries that have ratified the FCTC must not advertise products 

domestically or across borders, including by advertising online [20].  If these pages (and 

others like them) were not managed by the tobacco companies who hold legal rights to 

the brands represented, Facebook’s terms of service was violated and the companies 

could easily have them removed [21].  As mentioned previously, pages representing 

businesses on Facebook that are not auto-generated must be created by a representative of 

that business.  Tobacco companies are aware of such rules, and like all companies, must 

protect their brand identities.  One need look no further than the tobacco industry’s global 

efforts to oppose plain packaging rules for examples of this [22, 23].  If these pages are 

not operated by the companies themselves they are operating with their tacit approval, as 

they appear to be well established. 

 Pages can still operate effectively as advertising tools for tobacco companies 

whether or not the companies themselves manage them.  In point of fact such a dynamic 

is essentially the entire social media value proposition for business.  Every company 

wants positive brand engagement, for which social media can be highly effective.  The 

more individuals who speak positively about a brand or company online the more such 

messages spread, the more they are associated with the brand or company, and the more 

top-of-mind a brand or company becomes.  Social media marketing requires fostering 

ever-larger conversations in online social networks by empowering brand evangelists to 
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spread a business’s matrix of influence.  Front groups operating on social media sites, 

such as The Common Sense Alliance [24] and other anti-regulation organizations, aid in 

this process. 

 Approximately 84 percent of Facebook’s traffic currently comes from outside the 

United States [25], much of it originating from the low- and middle-income countries that 

the tobacco industry seeks to expand its influence in.  Social media as a whole is being 

rapidly adopted in these countries, the result of youthful populations and ever-greater 

Internet and mobile phone penetration.   

 

INCREASING CONNECTIVITY 

 Though Internet users represent approximately 34 percent of the total world 

population, Internet penetration is expected to continue to grow across all regions (Table 

4.1).  The Middle East and Africa, taken together, are experiencing the fastest growth, 

followed by the Asian-Pacific and Latin American regions.  The rapid increase in the 

Middle East and Africa was due in part to the Arab Spring, which created enormous 

demand for access to social media.  In Egypt, Facebook use surged from 450,000 

accounts at the start of the revolution to 3 million in the 6 months following [26].  

Facebook users in the Arab world as a whole increased by a remarkable 68 percent 

between January and November 2011 [27].   

 Table 4.2 details the projected growth in social media use worldwide.  By 2014 it 

is estimated that for the first time North America and Western Europe will trail all other 
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regions in social media users (as a proportion of Internet users).  This shift has been 

building for some time.  In 2012 Brazil had the highest percentage of social network 

users, with 74 percent of Internet users [28].  In 2014 an estimated 47 percent of regular 

users of social networks will reside in the Asia-Pacific region, with India and Indonesia 

experiencing the fastest growth [29]. 

 Contributing to the global shift toward online connectivity is rapidly increasing 

access to mobile devices.  There are currently more than 1 billion smartphones in use 

globally [30], with numbers rising faster in countries like China, Brazil, and India than in 

those in North America or Europe [31].  By 2017 the number of smartphones will have 

risen to approximately 3 billion [31].  Smartphones allow for nearly full access to the 

Internet through their greater computing power, able to access standard web pages in 

addition to sites optimized for mobile devices and applications designed for mobile 

operating systems.  In addition to smartphones, mobile phones play an important role in 

the increasing use of social media in low- and middle-income countries.  Approximately 

4 billion mobile phones were in use in 2012, 55 percent of which were in the Asia-Pacific 

region [29].  Users of mobile phones can still access popular social media sites such as 

Facebook and Twitter from these devices, despite their limited computing power [32, 33].  

A 2012 Nielsen survey of 28,000 global consumers indicated that 59 percent of 

respondents in the Asia-Pacific region accessed social networking sites on their mobile 

phone, as did 48 percent in the Middle East-Africa, 33 percent in Latin America, and 33 

percent in Europe [34].  

Social media and youth 
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 The connectivity that social media offers is out of reach of fewer and fewer of 

those living in low- and middle-income countries thanks to the combination of increasing 

Internet and mobile device penetration.  The Arab Spring highlighted another important 

dynamic currently underway; the growing youth divide between high- and low- and 

middle-income countries.  87 percent of the world’s youth are in developing countries 

[35].  A multi-country survey by marketing agency Euro RSCG Worldwide of 3,000 

youth aged 18 to 25 (“millennials”), reported 61 percent of millennials think social media 

is the “new power of youth,” while 70 percent consider it a real force for change [36].  As 

social media use in the United States has shown, younger generations have been quick to 

embrace social networks and eager to explore new sites and uses as they arise [37]. 

 

A NEW APPROACH TO MONITORING THE TOBACCO INDUSTRY 

 Global tobacco control currently takes a somewhat federalized approach to 

combating the tobacco industry.  Research institutions and nonprofits conduct their own 

activities that are shared through the peer-reviewed literature and conferences, aided by 

guidance from the Tobacco Free Initiative and FCTC, such as the MPOWER measures 

[38].  This approach makes sense given the disparate local, national, and regional 

environments the tobacco industry is active within, and the necessary context-specific 

strategies that must be employed to counter the industry’s influence.  However, we 

contend that monitoring the tobacco industry’s activities in social media requires a vastly 

different approach. 
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 Given that:  

• Much of the world’s social media users are on the same sites, such as Facebook, 

Twitter, and YouTube;  

• Social media use is projected to increase as Internet and mobile device access 

increases;  

• The majority of social media users are located in low- and middle-income 

countries;  

• Youth utilize social media more than any other demographic, and the tobacco 

industry is widely known to target youth;  

• The tobacco industry is already employing social media to promote its brands and 

advocate for its causes;  

• The tobacco industry has a history of using front groups to circumvent regulations 

and generate popular support;  

• The structure and purpose of social media sites allows for relatively easy creation 

of front groups and networks promoting tobacco brands and causes; 

 We recommend the creation of a centralized office within the Tobacco Free 

Initiative (TFI) for the express purpose of monitoring the tobacco industry in social 

media.  Social media is an incredibly dynamic environment requiring the full-time 

attention of those who seek to monitor and exert influence within it.  The present 
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approach of relying on individual researchers such as Becky Freeman at the University of 

Sydney to track and present tobacco industry maneuverings in social media is impractical 

given the speed at which the landscape of social media shifts.  A small team skilled in big 

data analysis and informed by a strong understanding of online marketing could, using 

off-the-shelf social media monitoring software, inform the global tobacco control 

community of tobacco industry activities anywhere in the world in social media.  

Radian6TM [39], for example, monitors user-selected keywords across millions of sites, 

including the most popular social media sites.  All references to keywords are collected 

and can be analyzed in a number of ways either automatically by the software or by the 

user.  Radian6 supports English, French, Italian, German, Simple Chinese, Russian, 

Swedish, Dutch, Finnish, Spanish, Portuguese, Korean and Japanese and results can be 

filtered by country, by source and by media type.  Professional social media marketers 

use a suite of monitoring programs, each one offering different tools for analysis. 

 The advantage to housing the proposed monitoring team within the TFI is that the 

organization is already tasked with monitoring the tobacco industry.  TFI manages the 

Tobacco Industry monitoring database, which houses industry-related articles appearing 

online and in English [40], operating under the authority of WHA Resolution 54.18 and 

the FCTC’s mandate to monitor industry activities [41].  As the regulatory and 

organizational mandates are present, the TFI would presumably require less restructuring 

to fulfill this new responsibility.  As part of the WHO, the TFI would have the added 

benefit of being protected by its legal authority.  Housing the monitoring team in a 

nonprofit or research institution based in the United States, for instance, would risk 
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exposing it to tobacco industry political and legal influence as the country is a non-party 

to the FCTC.   

 As reports on tobacco industry use of social media became available through the 

monitoring office within TFI, our recommendation would be that the Framework 

Convention Alliance disseminates the findings through their network of tobacco control 

organizations.  In this way the two groups could add to their current collaboration by 

ensuring findings could be used to immediately counter tobacco industry strategies, while 

also informing the research community of high-priority topic areas in need of further 

detailed analyses. 

 To not give this issue serious attention is to turn a blind eye to the incredible reach 

and conversion tobacco companies can look forward to as they successfully convert 

target audiences.  The danger of social media in this respect is real; marketing in social 

media is compelling because it is a medium that people agentively engage with, and 

corporations know that this is fundamental to conversion.  Social media marketing takes a 

company one step beyond keeping a brand or product top-of-mind.  It turns that brand or 

product into a form individuals can actively engage with.  Not recognizing the gravity of 

these implications is to ignore the duty of tobacco control, namely to protect the public. 
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TABLES 

Table 4.1. Projected Internet growth by region* 

 Percent Growth in Internet 
Users 

Region Current Internet Users 2013  2014  2015 2016 

Middle East & 
Africa 

257,336,131 13.2 10.6 8.6 7.6 

Asia-Pacific 1,100,968,978 10.3 7.4 5.4 5.4 

Latin America 254,915,745 9.1 7.8 6.1 4.9 

Eastern Europe 202,807,049 8.7 7.0 5.4 4.7 

Western Europe 315,705,060 2.8 2.3 1.8 1.3 

N. America 273,785,413 2.5 2.3 2.3 1.8 

Worldwide 2,405,518,376 8.5 6.6 5.1 4.7 

*Adapted from Internet World Stats (www.Internetworldstats.com) and 
eMarketer. The Global Media Intelligence Report, Middle East and Africa. New York: 
eMarketer, Inc.; 2012. 
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Table 4.2. Projected social network user penetration* 

 Social Network User Penetration by 
Year** 

Region 2013 2014 2015 2016 

Middle East & Africa 80.5 83.8 87.2 90.3 

Asia-Pacific 64.2 68.6 72.1 75.5 

Latin America 72.4 74.9 79.1 80.4 

Eastern & Central Europe 74.3 75.9 76.8 77.3 

Western Europe 61.5 64.1 65.9 67.6 

N. America 66.6 67.5 68.1 68.6 

Worldwide 67.7 71.1 74.1 76.6 

*Adapted from eMarketer. Worldwide Social Network Users: 2013 Forecast and Comparative 
Estimates. New York: eMarketer, Inc.; 2013. 
** Percent of Internet users 
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1 

CHAPTER 5: DISCUSSION 

 Discussion sections for each chapter provide summations of research and 
recommendations for future research. 

 




