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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 for social media use by tobacco control 
while at the same time serving as a training tool for local lead agencies interested in 
better leveraging social media. Little information existed on monitoring and evaluation of 
social media so new metrics were devised and results reported with the intent of 
publication. 
Methods: Campaign staff published English-language content twice a day, seven days a 
week, for six months. The same content was posted on Facebook and Twitter, with 
occasional exceptions made for character limits on Twitter. Data were collected using 
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Twitter and Facebook as primary sources, as well as with a third-party social media 
monitoring program. Interactions of social media users with the campaign’s content in 
Facebook and Twitter were examined using six key performance indicators. Two 
indicators offered novel approaches to quantify engagement, representing any action 
performed by a social media user with campaign content.  
Results: The six key performance indicators used to measure campaign performance 
indicated 1.1 million impressions of “Toxic Butts” campaign content by 340,200 
individuals on Facebook, over the six-month period of the study.  The largest proportion 
(42.96 percent) of the campaign’s Twitter followers (n=650) was between the ages of 35 
and 44 years, whereas Facebook fans (n=1057) were primarily between the ages of 13 
to 17 years (59.1 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). Health organizations 
(34.3 percent) represented the largest share of Twitter followers; Facebook followers 
were mostly individuals (92.8 percent). Engagement ratios clarified social media users’ 
interactions with campaign content month-by-month and were considered a valuable 
point of reference for the overall performance of campaign content. 
Discussion: The reported key performance indicatorsprovide a starting point of 
measures 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; monitoring; evaluation; 

performance; social media; facebook; twitter; case study. 
 

1. INTRODUCTION 
 
Monitoring and evaluation (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 the use of Twitter.  
Private industry is likewise adapting to 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. [3] 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, 2014 in Amsterdam). Moorhead et al. [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. In order for the public health community to keep pace 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. These studies must 
ensure that a campaign’s performance metrics are reported, with transparent and replicable 
methodologies. 
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This case study provides an example of a health promotion social media campaign, detailing 
the use of several key performance indicators (KPI's) quantifying 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 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 [7] and their ubiquitousness in the environment [8,9], 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, from January 1, 2012 to June 30, 2012, the period funded by CTCP. 
 

1.1 Key Performance Indicators 
 
The phrase “key performance indicator,” commonly referenced by its acronym (“KPI”), refers 
to a quantifiable performance measure and is standard terminology within private industry.  
This study presents six KPI’s used by campaign staff to measure the “Toxic Butts” 
campaign’s performance, in particularthose which assisted in understanding the growth of 
the campaign’s following within each site, descriptive demographic variables of those 
followers, and how engaged followers were with campaign content.  KPI’s included: 
 

1. Number of Facebook fans and Twitter followers by age group (13-17, 18-24, 25-34, 
35-44, 45-54, 55+). 

2. Number of female and male fans and followers. 
3. 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, individuals, and those categorized as “other”. 

4. Engagement by Twitter followers, measured as a ratio of interactions by followers to 
the total number of messages sent by the campaign. 

5. Impressions of campaign content on Facebook, or the number of times users were 
exposed, as well as by percentage female and male. 

6. 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 ofM & Emethods for a health 
promotion social media campaign. It may then inform future research on the use of social 
media by public health researchers. 
 

2. METHODS 
 
2.1 Data Sources for Campaign Performance on Facebook and Twitter 
 
Twitter's open API (application programming interface) allows software developers to design 
third-party programs that can access and collect data from the site. Facebook provides 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 where site 
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traffic originates, performance metrics on individual posts, and aggregate demographic 
information of a page's fans, such as age, sex, 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 a multitude of 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 evaluation of 
campaign performance.  Sprout Social accesses both Facebook and Twitter API and 
provides a variety of metrics on an account's performance over time. 
 

2.2 Frequency, Duration and Variety of Campaign Content 
 
Campaign staff published English-language content twice a day, seven days a week, for six 
months (January 1, 2012 to June 30, 2012). A mixture of paid and organic reach was used 
on Facebook (paid reach consisted of Facebook ads to increase page likes), whereas no 
paid advertisements were employed on Twitter. Aside from Facebook ads, the same 
campaign content was posted on Facebook and Twitter. Occasional exceptions were made 
to account for character limits on Twitter or when campaign staff engaged with users of a 
particular site, for instance when responding to a comment made by a follower of the 
campaign. Content consisted of images and video, text-only statements, and links to other 
online sources such as news stories. The vast majority of content related to the negative 
effects of tobacco product waste, and in particular cigarette butts, on the environment. As 
new content was posted each day, the use of content peripherally related to the campaign 
such as inspirational quotes having to do with environmentalism more broadly, or news 
stories about issues in tobacco control in general, were occasionally used. 
 
Campaign staff used many metrics to evaluate performance. This pilot study reports a sub-
set of these metrics, the six KPI’s reported previously, focusing on those which gave an 
indication of the campaign's overall performance rather than its day-to-day operations.   
 

2.3 Analysis 
 
2.3.1 Analysis for campaign performance on facebook and twitter 
  
The majority of the analyses used in developing 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” included 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.   
 
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 for Twitter.   
A re-tweet is essentially equivalent to a “share” on Facebook. Twitter users indicate they 
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want to re-tweet a tweet they have viewed, which broadcasts this tweet through their own 
account, to their own followers, with the addition of an “RT” in front of the text of the original 
tweet.  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.   
 
For Facebook, the engagement ratio 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.  Facebook 
engagement was specifically defined as: 
 
[(# 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 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)] 
 
This method of measuring engagement on Facebook is recommended by the Sprout Social 
program.“Unique users” is differentiated from “users” in that the former measure only counts 
a user once no matter how many actions she or he performs.  In other words, if a user posts 
to a Facebook page twice that user is still only counted once. 
 
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. 
 

3. RESULTS  
 
3.1 Campaign Performance on Facebook and Twitter 
 
KPI #1: Number of Facebook fans and Twitter followers by age group. 
 
KPI #2: Number of female and male fans and followers. 
  
The largest proportion (42.86 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 1). 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 #3: 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, individuals, and those categorized as “other”. 
 
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 
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causes (20.8 percent) (Table 2). 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 of followers.  The largest 
proportion of Facebook followers were individuals (92.8 percent), with health organizations 
comprising 5.1 percent and environmental organizations comprising 1.6 percent. 
 

Table 1. Twitter and facebook performance metrics, Jan.–June 2012, followers and 
fans by age, sex, 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

 

 
KPI #4: Engagement by Twitter followers, measured as a ratio of interactions by followers to 
the total number of messages sent by the campaign. 
 
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). 
 
KPI #5: Impressions of campaign content on Facebook, or the number of times users were 
exposed, as well as by percentage female and male. 
 
KPI #6: Engagement by Facebook fans, measured as a ratio of interactions by fans to the 
total number of unique individuals who viewed any campaign content. 
 
‘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.  As mentioned previously, differentiating “unique users” from users allows for 
a more representative count.  In this case, 340,200 people together viewed the “Toxic Butts” 
Facebook page 1.1 million times. In other words some people viewed the page multiple 
times.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 she 
or he follows, 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 score 
used to represent the level of interaction Facebook users had with campaign content was 
particularly high in January, the first month of the campaign, and then stabilized in the 
months following with an average of seven for the six-month period reported (Table 4).   
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Table 2. Twitter and facebook performance metrics, Jan.-June 2012, by type of follower and fan 
 

                                                                                                                                                                                       Twitter (n=650) 

 Health 
organizations 

Environmental 
organizations 

Health advocates 
(individual) 

Environmental advocates  
(individual) 

“Other” 
accounts 

News 
organizations 

Pro-tobacco Individuals 

Percent of total 
(#) 

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 

organizations 
Environmental 
organizations 

“Other” pages Individuals  

Percent of total 
(#) 

54(5.11)  17(1.61)  5(.47) 981(92.81)   

 
Table 3. 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) 

 
Table 4. Facebook performance metrics, Jan.–June 2012: impressions and level of engagement 

 
Month Impressions by unique users of facebook content

a
 Percent female (row percentage) Percent male  (row percentage) Engagement ratio

b
 

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 

aImpressions: 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. bEngagement 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 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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4. CONCLUSION 
 
The six KPI’s used to measure campaign performance in this study help to illustrate the 
characteristics and actions of social media users who are exposed to a campaign. They, or 
indicators which provide similar data, are suggested as a basic means of evaluation for 
social media campaigns on Facebook and Twitter. These KPI’s illustratedadifference 
between both the primary age group and sexof followers of the campaign’s 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. During the study 
period both Facebook and Twitter users as a whole were primarily between the ages of 18-
29, with more women using Facebookand Twitter users nearly evenly split between women 
and men, according to a nationally representative survey by the Pew Research Center [10]. 
Since no effort was made to target Facebook or Twitters users of a particular sex, it was 
somewhat surprising to find that Facebook fans were predominately male. As impressions of 
campaign content on Facebook were evenly split between females and males, and in order 
to continue to post as much identical content as possible to both sites, staff chose not to 
tailor Facebook content to attract more females (or less males). Unscientific polling done by 
staff appeared to indicate that the slightly tongue-in-cheek name of the campaign, designed 
to be memorable, was more appealing to younger males on Facebook, which could account 
for this disparity. 
 
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 were 
health organizations, where as the largest proportion of Facebook fans were individuals. The 
average engagement score for Twitter (19.08) wasconsidered representative of the 
interaction between the campaign’s followers and campaign content. Higher scores in the 
second half of the campaign were assumed to be the result of better brand awareness.  After 
three months of outreach work and consistent messaging it appeared the “Toxic Butts” 
Twitter account had become a recognized source of information within its topic area.The 
engagement ratio used to determine interactions Facebook users had with campaign content 
was also considered representative of overall engagement, and showed a spike in such 
engagement during the first month of the campaign. This spike was believed to have been 
due to aggressive outreach efforts made on the site by campaign staff.Content associated 
with the “Toxic Butts” Facebook page received 1.1 million views by 340.2k unique users, 
which were nearly evenly split between females and males.   
 

5. 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 
approximately two-fifths represented a health or environmental organization. Tailored 
messages for these followers could account for higher levels of health literacy, perhaps 
sharing scientific studies and policy analyses in depth and more frequently. Additionally, 
there appears to be significant opportunity to employ Twitter as a means to expand the 
reach of a health campaign’s content by making strategic partnerships. Twitter allows users 
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to privately (through the use of a “Direct Message”) contact accounts which follow their own.  
As stated previously, individuals who followed the “Toxic Butts” campaign represented health 
and environmental organizations and advocates, thereby opening up direct channels of 
communication with potential partners.  Leveraging other organizations and individuals, who 
may possess influence both on the social media site and in a campaign’s topic area more 
generally (such as a larger public health organization), could lead to a marked increase in 
resources and impact. Followers have already indicated an interest in a campaign by 
following its Twitter account, conceivably making reaching out to these potential 
collaborators easier than through more formalized, traditional channels of communication. 
 

6. ENGAGEMENT 
 
Social media is, by definition, meant to foster engagement. A campaign’s Facebook fans and 
Twitter followers are important only as they relate to the potential reach of campaign content, 
with reach enabling engagement. 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. Simply reporting the number of a campaign’s 
Facebook fans or Twitter followers reveals little about that campaign’s actual performance.  
Many fans of a Facebook page may never see its content in their News Feed (only a fraction 
of content posted by pages Facebook users have liked will organically appear in their News 
Feed) [11]; all public posts by accounts a Twitter user follows will appear in their feed, but 
this may matter little if the user is not re-tweeting or mentioning such posts (which indicates 
the user has actually seen the content). There are many metrics which can be used to 
measure engagement; the two KPI's included in this study represent one approach to 
quantifying a two-way flow of communication. 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 reach and/or popularity of the 
page over time. 
 

7. LIMITATIONS 
 
Demographic data reported in this study are self-reported, and thus as 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 was not 
included.  This was not believed to have substantially impacted the performance metrics for 
Facebook and Twitter.  
 
The use of impressions for social media evaluation has limitations similar to the use of Gross 
Rating Points (GRP’s) in traditional marketing and advertising. There is no way to ensure a 
social media user saw and processed the content on the screen of their computer or mobile 
device, just as there is no way to ensure an individual sitting in their home actually viewed an 
advertisement on their television.  
 

8. OPPORTUNITIES FOR FUTURE STUDY 
 
Many companies offer software programs with monthly subscription fees to monitor the 
performance of a campaign’s social media profiles, but public health researchers need 
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examples of how these measurements can directly inform either the day-to-day operation of 
a campaign, its evaluation, or the evaluation of online health interventions. Given both the 
myriad online environments within social media and the purposes for which organizations 
and researchers employ social media interventions, KPI’s may differ in order to reflect 
particulargoals and objectives. For best practices in health interventions to emerge there 
must be significantly more work done to quantify engagement, the resonance of particular 
content (such as video, images, links to news stories, open-ended questions, etc.) and other 
such measures and to relate these to outputs and outcomes of social media health 
campaigns. For instance, an outcome could be the number of fans or followers of a 
campaign, while an outcome could be the overall engagement of those fans and followers 
with the campaign. Studies on the return-on-investment (ROI) of social media use by public 
health communication campaigns would further assist in showcasing the utility of these sites, 
allowing for comparisons between campaigns using traditional and new media and placing 
the metrics reported here within a broader context.  Lastly, the “Toxic Butts” campaign was 
designed to appeal, broadly, to individuals and organizations interested in environmental 
stewardship, tobacco control, or both.  Despite the same content being shared on both sites, 
young individuals comprised the bulk of the campaign’s fans on Facebook, whereas most 
Twitter followers were health or environmental organizations. There are numerous possible 
explanations for this difference, for instance perhaps health organizations are not fully 
utilizing Facebook for partnership building.  Deciphering differences in receptivity to content 
by audience, topic, and social media sites employed, is recommended as an important area 
for further study. 
 

CONSENT  
 
Not applicable. 
 

ETHICAL APPROVAL 
 
Sprout Social is 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. 
 

COMPETING INTERESTS 
 
Authors have declared that no competing interests exist. 
 

REFERENCES 
 
1. United States Centers for Disease Control and Prevention.The health communicator's 

social media toolkit (pdf).July 2010. Accessed 1 April 2014. 
Available:http://www.cdc.gov/socialmedia/tools/guidelines/pdf/socialmediatoolkit_bm.p
df. Archived at: http://www.webcitation.org/6Nnl5qWOJ. 

2. Robert Wood Johnson Foundation. Proceedings of: Social media measurement 
meeting; April 25, 2013; Princeton, New Jersey. Accessed 1 April 2014. 
Available:http://www.rwjf.org/en/research-publications/research-
features/measurement.html. Archived at: http://www.webcitation.org/6NnlOxYxH. 



 
 
 
 

British Journal of Medicine & Medical Research, 4(25): 4341-4351, 2014 
 
 

4351 
 

3. Neiger BL, Thackeray R, Van Wagenen SA, Hanson CL, West JH, Barnes MD, Fagen 
MC. Use of social media in health promotion: Purposes, key performance indicators, 
and evaluation metrics. Health Promotion Practice. 2012;13(2):159-64.                             
Doi: 10.1177/1524839911433467. 

4. Neiger BL, Thackeray R, Burton SH, Giraud-Carrier CG, Fagen MC. Evaluating social 
media's capacity to develop engaged audiences in health promotion settings: Use of 
twitter metrics as a case study. Health Promotion Practice. 2012;14(2):157-62.                 
Doi: 10.1177/1524839912469378. 

5. Barnes NA, Lescault AM. 2012 Inc. 500 social media settles in. The University of 
Massachusetts Dartmouth, Center for Marketing Research.2012. Accessed 1 April 
2014. Available: http://www.umassd.edu/cmr/socialmediaresearch/2012inc500/. 
Archived at: http://www.webcitation.org/6Nnlts808. 

6. Moorhead SA, Hazlett DE, Harrison L, Carroll JK, Irwin A, Hoving C. A new dimension 
of health care: Systematic review of the uses, benefits, and limitations of social media 
for health communication. Journal of Medical Internet Research. 2013;15(4):85. Doi: 
10.2196/jmir.1933. 

7. Slaughter E, Gersberg RM, Watanabe K, Rudolph J, Stransky C, Novotny TE. Toxicity 
of cigarette butts, and their chemical components, to marine and freshwater fish. 
Tobacco Control. 2011;20(Suppl 1): i25-i29. Doi: 10.1136/tc.2010.040170. 

8. United States Department of Agriculture.Tobacco Outlook Report. Washington D.C..24 
April 2007. Accessed 1 April 2014. 
Available:http://usda.mannlib.cornell.edu/usda/ers/TBS/2000s/2007/TBS-04-24-
2007.pdf. Archived at: http://www.webcitation.org/6NnmEgMii. 

9. Ocean Conservancy. Tracking Trash: 25 Years of Action for the Ocean. Washington, 
D.C.. 2011. Accessed 1 April 2014.  
Available: http://act.oceanconservancy.org/pdf/Marine_Debris_2011_Report_OC .pdf. 
Archived at: http://www.webcitation.org/6NnrOnFQ3. 

10. Duggan M, Brenner J. The demographics of social media users–2012. Pew Research 
Center. February 14, 2013. Accessed 1 April 2014.  
Available at: http://pewinternet.org/Reports/2013/Social-media-users.aspx. Archived 
at: http://www.webcitation.org/6PKdkWEY4. 

11. Van Grove, Jennifer .Facebook to marketers: Expect drop in News Feed distribution. 
CNET.19 March 2014. Accessed 1 April 2014. 
Available: http://www.cnet.com/news/facebook-to-marketers-expect-drop-in-news-
feed-distribution/. Archived at: http://www.webcitation.org/6OVjphiKZ). 

 

© 2014 Smyser et al.; This is an Open Access article distributed under the terms of the Creative Commons 
Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use, distribution, and 
reproduction in any medium, provided the original work is properly cited. 
 
 

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://www.sciencedomain.org/review-history.php?iid=549&id=12&aid=4855 
 


