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Abstract

The purpose of this case-study is to evaluate the effectiveness of messaging, using Twitter, to 

reach and engage audiences on topics related to obesity. Messages (tweets) from the Twitter 

account, @CDCObesity, were collected during the period of May 6 – May 15, 2012. We used 

federally recommended metric categories (breadth, depth and direct engagement) to organize data 

in the assessment of user engagement. Breadth was measured by community size (number of 

followers), and community growth (increase in followers). Depth was measured by a click-through 

rate (percentage of followers who click on a hyper link). Direct engagement was measured 

by the number of mentions (including @CDCObesity in tweet body), retweet rate (retweets 

to tweets sent) and a conversation ratio (total number of mentions divided by total number of 

tweets sent). In total, 189 tweets were analyzed. @CDCObesity sent 96 tweets (50.8%). For 

breadth, the community size increased from 869 to 1101 (27% community growth). For depth, 

the click-through rate was 1%. For direct engagement, @CDCObesity was mentioned in 93 

tweets (93/189 = 49.2%); retweet rate was 46.9% (45 retweets of @CDCObesity tweets/96 

@CDCObesity tweets sent); conversation ratio was 0.97:1. Based on an increase in followers, the 

number of @CDCObesity mentions, and robust retweet and click-through rates and conversation 

ratio, @CDCObesity appeared to effectively reach and engage Twitter users. Our findings suggest 

Twitter is an effective platform to reach and engage audiences in a public health setting. Public 

health organizations may use these findings to evaluate their efforts using social media.
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Introduction

Today, 90% of young adults (ages 18 – 29) and more than 65% of adults (ages 30–49) 

in the United States routinely use social media – a nearly tenfold jump in the past 

decade (Perrin, 2015; Zickuhr, 2012; Madden, 2011; Madden, 2013; Chou, 2009). Since 

its founding in 2006, Twitter, an online social networking and microblogging site, has 

significantly expanded the number of adult users and their frequency of daily use (Brenner, 

2012). Advances in social media offer new methods and, perhaps, improved opportunities 

for communication for public health outreach. However, the absence of widely accepted 

standardized performance measures limits the ability to evaluate the potential effectiveness 

of such advances across digital platforms. Social Media Metrics for Federal Agencies is one 

tool recommended by the Federal Government to systematically measure the effectiveness of 

social media outreach programs (DigitalGov, 2013).

Studies of social media as a channel for health promotion have been limited; however, 

evidence is growing as interest in and experience with new media increase. Much of current 

research focuses on social media as an effective online communication platform to improve 

knowledge and understanding of specific health topics. For example, some programs have 

successfully used social media to help individuals quit smoking, control diabetes, and 

improve their diets (Chou, 2009; Scanfeld, 2010; Harris, 2013; Guide to Community 

Preventive Services, 2010). Studies have also found that internet-based programs can 

successfully encourage health improvement and behavior changes (Webb, 2010) to treat and 

prevent overweight and obesity by enhancing social support networks as a viable component 

of weight management programs (Li, 2012; Cavallo, 2012; Finlay, 2005). Social media has 

also been used to promote virtual participation, intraconference networking, sharing of key 

messages from lectures and discussions in public health-related academic and professional 

conferences (Bert F, 2015; Vega, 2013). With the widespread use of social media, there is 

a need for standardized methodology that will accurately measure and evaluate its public 

health impact to incorporate outcomes into the design of health promotion programs.

The aim of this case-study was to assess the effectiveness of online messaging to reach 

and engage audiences on topics related to obesity by applying standardized, federally 

recommended evaluation metrics to a digital platform. We used Social Media Metrics for 
Federal Agencies to assess the ability of Twitter-based social media data to reach and 

engage audiences during the three-day obesity health conference, Weight of the Nation, and 

accompanying Home Box Office (HBO) documentary premiere, May 6 to May 15, 2012. To 

our knowledge, this article is one of the first case-studies to apply Social Media Metrics for 
Federal Agencies.
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Study Sample Background

Twitter is a real-time internet-based communication and microblogging platform that allows 

users to rapidly share ideas, opinions, and news related to their individual interest. Users 

create accounts which allow them to share and receive text messages consisting of no more 

than 140 characters called Tweets. Tweets can be posted to Twitter via text message, mobile 

websites, Twitter’s website, and other web applications. Twitter terms and abbreviations 

are defined in Table 1, such as tweet, retweet, mention and follower (Centers for Disease 

Control and Prevention, 2011; Twitter, 2015). The CDC uses Twitter as part of an integrated 

health communication strategy developed within the Health Communication Science Office 

(HCSO) to connect audiences with information on a variety of health and safety topics.

The CDC’s Division of Nutrition, Physical Activity, and Obesity (DNPAO) created a Twitter 

account, @CDCObesity, in April 2012. The first tweet was shared on May 1, 2012 to 

promote the upcoming 2012 Weight of the Nation (WON) conference and The Weight of the 
Nation HBO Documentary Films and Institute of Medicine four-part series premiere. The 

2012 WON conference (May 6, 2012 - May 9, 2012) brought together experts engaged 

in obesity prevention and control initiatives. HBO’s The Weight of the Nation films, 

which premiered on May 14, 2012 – May 15, 2012, focused on issues pertaining to the 

“nation’s obesity crisis” to educate viewers and increase awareness (Carmona, 2007). The 

documentary series was broadcast on HBO and streamed free of charge on HBO.com, and 

featured case studies, interviews with experts, and individuals and families struggling with 

obesity (Weight of the Nation, 2012). Conference participants, as well as HBO’s The Weight 
of the Nation viewers, were encouraged to engage in conference sessions and discussions 

via Twitter throughout the duration of both events. The study’s goal was to measure the 

effectiveness of DNPAO’s Twitter-based social media outreach program to reach and engage 

users during this time.

Study Sample

The study sample is comprised of all messages (tweets) shared via DNPAO’s Twitter 

account, @CDCObesity, during the WON conference and The Weight of the Nation 
documentary premiere, May 6, 2012 – May 15, 2012. These include DNPAO tweets, 

tweets that use hashtags that DNPAO has established or is following, retweets from a 

list of pre-approved Federal and partner feeds, and tweets that mention @CDCObesity. 

Tweets were archived by CDC’s Office of Policy, Partnerships and Communications and 

sorted by searching for the keyword, @CDCObesity, in the body of the message and then 

imported into an Excel database. Only tweets that contained @CDCObesity in the body 

of the message were included in this analysis. Messages were sorted by message content, 

time and date shared, and user demographic information (username, gender, location, Klout 

Score (Klout, 2015) and Twitter join year). Message content terms were categorized into 

nutrition, obesity, and physical activity messages through searches based on key words 

within messages meeting definition criteria.

Measures

Social Media Metrics for Federal Agencies was designed as a tool to organize social media 

data into standardized categories (DigitalGov, 2013). We applied three of these categories: 

Goodell et al. Page 3

Int J Commun Health. Author manuscript; available in PMC 2024 October 23.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



breadth, depth, and direct engagement, to evaluate DNPAO’s effectiveness in reaching and 

engaging Twitter users (Table 2). These categories are briefly defined in the text. A more 

in-depth description of the associated metrics is shown in Table2.

Breadth—Breadth refers to a group of user characteristics (Table 2). Breadth comprised 

three metrics, community size, community growth, and, in our analysis, traits unique to 

individual users such as gender, age and location.

Depth—Depth refers to individual user activity and the time duration of a visit to a social 

media application (Table 2). We used click-throughs, the action of clicking on a hypertext 

link when included in a tweet, to measure this metric (DigitalGov, 2013).

Direct Engagement—Direct engagement is related to user action directly associated with 

social media and can vary according to volume of interaction (Table 2). We measured 

direct engagement by the most tweeted message content terms, the number of mentions, 

and in our analysis, a retweet rate and conversation ratio. A retweet rate indicates what 

message content was most frequently shared by users across networks. The retweet rate 

was compared to all messages created by users that included topics related to the categories 

of Nutrition-Obesity-Physical Activity. The conversation ratio is a surrogate for measuring 

exchange, interaction, and participation among users and determines whether there is a 

dialogue or a monologue occurring between these users.

Statistical Analysis

Messages were prepared for analysis by removing all non-standard characters or special 

characters that would hinder the use of content-mining tools, such as Excel and R, a 

statistical computing and graphics open-source program. Excel was used to organize the 

WON database, to analyze the social data, and calculate the retweet rate and conversation 

ratio. R (version 2.15.1) was used for sorting, data mining, and to test for statistical 

significance (P-value). Data sorting and mining techniques included descriptive statistics 

(frequency counts, pivot tables), categorization, and message content term clustering as 

described previously (Yoon, 2013).

Breadth—Breadth analyses measured @CDCObesity’s community size and community 

growth. Community size was measured by the total number of @CDCObesity followers 

over the case-study period. Community growth was measured by change in the number of 

@CDCObesity followers between the beginning and the end of the case-study (DigitalGov, 

2013). We used Twitter Analytics tools for user demographic analysis, such as foller.me 

and Klout.com. Foller.me compiles user profile information and tweets to analyze message 

content and describe topic usage to indicate what areas are most popular. A Klout score 

measures an individual user’s influential standing within a social media community (Klout, 

2015). Klout.com’s algorithm system automatically generates an individual user score from 

1 to 100 as a measure of user influence. According to the creators of this algorithm, the total 

population of social media users has an average Klout score of 40 (Klout, 2015).
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Depth—To calculate depth, all tweets that contained a hypertext link were analyzed to 

approximate a click-through rate (CTR) as measured by the percentage of Twitter users who 

clicked on links within a tweet. Click-through data to the CDC – Weight of the Nation 

website was tracked and collected using Adobe Marketing Cloud Software. R was used to 

sort messages that contained a hypertext link and to then calculate the click-through rate.

Direct Engagement—To calculate direct engagement, we measured the most tweeted 

message content terms, the number of mentions, a retweet rate, and a conversation ratio. The 

most tweeted message content terms were assessed by a frequency count of the number of 

times a message was shared that included a key message content term, such as “exercise” 

for physical activity. The number of mentions was assessed by the number of times 

@CDCObesity was mentioned in a shared message. A retweet rate is calculated by dividing 

the number of retweets of @CDCObesity messages by the number of @CDCObesity 

messages sent (Allen-Greil, 2010). A conversation ratio was calculated by comparing the 

total number of mentions to tweets sent during the case-study (Allen-Griel, 2010). Message 

content terms were organized by single message content terms (e.g. Physical Activity) and 

by mixed message content terms for when a combination of terms were being analyzed, (e.g. 

Physical Activity and Obesity). To calculate a retweet rate or conversation ratio for single 

message content terms or mixed message content terms, the denominator equaled the total 

number of tweets that included key words for each message content terms definition criteria.

Results

Demographics (Breadth)

The community size of @CDCObesity increased over the ten days from 869 followers 

on May 6, 2012 to 1,101 followers on May 15, 2012 for community growth of 27%. 

The @CDCObesity community included Twitter users following @CDCObesity during the 

study time period. Of these followers, 72 users engaged in conversation with @CDCObesity 

through a tweet, retweet, hashtag or mention; 33% were located in the Southern region of 

the United States; 51.4% represented public health organizations engaged in issues related to 

obesity (the majority of whom are unaffiliated with the CDC (97%)); 45.8% joined Twitter 

between the years of 2009–2010; and 40.3% had a Klout score between the ranges of 41–60. 

At the time of the study period, @CDCObesity’s Klout score was 56.

Activity (Depth)

Among DNPAO’s community of followers, 1,042 tweets were archived during the 

WON conference and documentary premiere. One hundred eighty nine tweets included 

“@CDCObesity” in the body of the message and were therefore included in this analysis. Of 

these, 96 (50.8%) were generated by @CDCObesity, and 93 tweets (49.2%) were generated 

by @CDCObesity’s community of Twitter users (Table 3). A total of 49 messages shared 

by @CDCObesity contained a hypertext link, which led to an average of 11.42 individual 

user click-throughs per message shared. The click through rate for each message shared by 

@CDCObesity was 1 out of 82 Twitter users (1%).
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Engagement (Direct Engagement)

Seventy-two unique Twitter users shared and or mentioned @CDCObesity in their tweets. 

The single message content terms most frequently shared were “Obesity” (27.5%) followed 

by “General WON Documentary” (21.7%) and “General WON Conference Logistics” 

(19.0%). The single message content terms least frequently shared were “Nutrition” (3.2%) 

followed by “Physical Activity” (3.7%) and “General WON Conference” (7.9%). The mixed 

message content term most frequently shared was “Nutrition-Obesity-Physical Activity” 

(6.9%). The mixed message content terms least frequently shared were “Nutrition-Obesity” 

(0%) followed by “Obesity-Physical Activity” (0.5%).

The retweet rate for all general @CDCObesity messages was 46.9% (Table 3). The single 

message content term with the highest retweet rate was “Obesity” (62.5%) and the lowest 

was “Nutrition” (0%). The mixed message content term with the highest retweet rate was 

“Nutrition-Obesity–Physical Activity” (116.7%) and the lowest was “Obesity – Physical 

Activity” (0%). The conversation ratio for all general @CDCObesity messages was 0.97:1. 

There were several single message content terms with a more than one to one conversation 

ratio. Of those, the highest were “Nutrition” (2:1), “General WON Conference” (2:1) and 

“Other” (3:1). The single message content terms with a ratio further from one were “General 

WON Documentary” (0.4:1) and “Conference Logistics” (0.71:1). Of mixed message 

content terms, all had a conversation ratio of at least 1:1, except “Nutrition – Obesity” (0:0). 

Overall, “Nutrition – Obesity” was the only message content term without a conversation 

ratio.

Discussion

Our findings support the use of Twitter in public health as a tool to reach and engage 

audiences. Followers of @CDCObesity effectively engaged users in conversations as 

reported through engagement metrics of mentions, retweet rate of 46.9% and a nearly 1:1 

conversation ratio (Table 3). The results of our analysis suggest that users were interested 

in the content and were also engaged in discussions within the digital platform. Direct 

engagement outcomes were highest for mixed-message content terms (e.g. Nutrition – 

Obesity - Physical Activity). For example, Twitter users retweeted more and created more 

dialogue when a message discussed not only school nutrition standards, but also physical 

activity requirements for children. In addition, we found an increase of 27% in the number 

of followers of our Twitter account over the duration of the observed time period and a 1% 

click-through rate, as compared to an average CTR of 1.46% on Twitter (Bennet, 2014), 

suggesting a user interest in the shared message topics. Social Media Metrics for Federal 
Agencies is a tool to analyze social media data using a standardized method. Its key criteria 

to evaluate social media efforts may be used for further analysis in an effort to create 

common terminology recognize trends and set benchmarks across Federal Agencies in social 

media.

A proposed advantage of Social Media Metrics for Federal Agencies is the use of 

standardized terminology to simplify evaluation of health messages and engagement of users 

of social media across studies. We did, however, find it necessary to integrate additional 

metrics suggested in previous literature such as the retweet rate and the conversation ratio. 
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As a consequence, we found no studies whose results can be directly compared to our study. 

It is important, however, that prior to creating social media accounts for their agencies, 

public health professionals have appropriate evaluation metrics to interpret the success of 

social media outreach programs in the achievement of their goals. Our hope is that the 

methods used in our case study may provide assistance for future application of these 

metrics to analyze, measure and report on social media programs.

Many of our followers were partners and researchers engaged in policy related obesity 

prevention and control initiatives. As expected, social media users are generally more 

receptive to messages from sources they deem credible and trustworthy (Cowdery, 2013). 

Ultimately, some Federal Agencies may intend to use social media platforms to establish 

or leverage relationships to address public health issues among their followers. Use of 

standardized evaluation metrics as proposed in Social Media Metrics for Federal Agencies, 
may benefit the field. For example, evaluators will have standardized measures of social 

media criteria to compare across studies as well as common terminology and methods for 

data organization.

The retweet rate and conversation ratio were two metrics used to specifically measure 

user engagement. User engagement has been consistently described as a key component 

to maximize social media’s potential impact on public health (Allen-Griel, 2010; Neiger, 

2012). The retweet rate and conversation ratio for @CDCObesity were notably higher for 

messages that included mixed message content terms (Table 3). For example, the retweet 

rate for the single message content term “Obesity” was 62.5%, while the mixed content 

term “Nutrition-Obesity-Physical Activity” was 116.7%. This indicates that users are more 

engaged in content that spans more than one topic. One should consider the baseline 

number of messages shared per content term when analyzing these metrics. For example, 

messages related to “Physical Activity” had a lower retweet rate and conversation ratio; 

however, this term had the lowest number of shared messages (Table 3). Comparatively, 

although “Nutrition” had a very low number of messages shared; its 2:1 conversation ratio 

indicates that there was strong interest in dialogue among followers surrounding this topic. 

“Nutrition” generated the highest conversation ratio, second to the category of “Other” and 

equal to “General WON conference”. In general, for every message that was shared by 

@CDCObesity, a dialogue was initiated with followers surrounding that message content 

as indicated by nearly half of all messages shared were retweeted as well as a close 1:1 

conversation ratio existed for a majority of content terms.

The limitations of our case-study include our small sample size, which limited the 

ability to look across all available metrics in the framework, such as loyalty, customer 

service campaign, and strategic outcomes. Still, our sample size allowed for a focused 

application of metrics for evaluation through the Social Media Metrics for Federal Agencies 
recommendations. Additionally, to our knowledge, this article is one of the first case-studies 

to apply these social media metrics to a digital platform. Due to this literature gap, 

researchers may benefit from use of this case-study or Social Media Metrics for Federal 
Agencies independently, for the common terminology, data organization methods, and 

baseline social media metric findings to compare across studies.
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Increased access to the Internet and mobile communication combined with strategic uses of 

social media can bring timely, accessible, and credible health information to more people 

than before and, in turn, may positively impact public health outcomes. However, there 

is a need for standardized methodology that will accurately measure and evaluate social 

media’s public health impact to incorporate outcomes into the design of health promotion 

programs. The aim of this case-study was to assess the effectiveness of online messaging to 

reach and engage audiences on topics related to obesity during the 2012 WON conference 

and The Weight of the Nation documentary premiere by applying standardized, federally 

recommended evaluation metrics to a digital platform. Our findings suggest that Twitter was 

an effective platform to reach and engage audiences in conversations about topics related to 

obesity by analyzing and reporting upon specific metrics as recommended in Social Media 
Metrics for Federal Agencies. Researchers and public health professionals concerned in 

measuring the value and impact of social media in addressing their agency mission and 

program goals may consider using Social Media Metrics for Federal Agencies along with 

the additional metrics outlined in this case-study (DigitalGov, 2013). As more researchers 

use a consistent framework, organizations will be able to set social media benchmarks based 

on evidence-based practice.
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