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Abstract

Background: Public health agencies are actively using social media, including Twitter. In the public health and nonprofit
sectors, Twitter has been limited to one-way communication. Two-way, interactive communication on Twitter has the potential
to enhance organizational relationships with followers and help organizations achieve their goals by increasing communication
and dialog between the organization and its followers. Research shows that nonprofit organizations use Twitter for three main
functions: information sharing, community building, and action.

Objective: Itisnot known whether state health departments are using Twitter primarily for one-way information sharing or if
they are trying to engage followers to build relationships and promote action. The purpose of this research was to discover what
the primary function of Twitter useisamong state health departmentsin the United States and whether thisissimilar to or different
from nonprofit organizations.

Methods: A completelist of “tweets’ made by each state health department account was obtained using the Twitter application
programming interface. We randomly sampled 10% of each state health department’ stweets. Four research assistants hand-coded
the tweets' primary focus (organization centric or personal health information centric) and then the subcategories of information
dissemination, engagement, or action. Research assistants coded each tweet for interactivity, sophistication, and redirects to
another website. Data were analyzed using SPSS version 20.

Results: Therewere 4221 tweetsfrom 39 state health departments. There was no statistically significant differencein the number
of tweets made by a state health department and the state population density (P=.25). The mgjority of tweets focused on personal
health topics (69.37%, 2928/4221) while one-third were tweets about the organization (29.14% , 1230/4221). The main function
of organization-based tweets was engagement through conversations to build community (65.77%, 809/1236). These
engagement-related tweets were primarily recognition of other organizations' events (43.6%, 353/809) and giving thanks and
recognition (21.4%, 173/809). Nearly al of the personal hedlth information-centric tweetsinvolved general public hedlth information
(92.10%, 1399/1519) and 79.03% (3336/4221) of tweets directed followers to another link for more information.

Conclusions: Thisisthe first study to assess the purpose of public health tweets among state health departments. State health
departments are using Twitter as a one-way communication tool, with tweets focused primarily on personal health. A state health
department Twitter account may not be the primary health information source for individuals. Therefore, state health departments
should reconsider their focus on persona health tweets and envision how they can use Twitter to develop relationships with
community agencies and partners. In order to realize the potential of Twitter to establish relationships and develop connections,
more two-way communication and interaction are essential.
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Introduction

Individual and organizational use of socia media is rapidly
increasing. Researchers estimate that by 2017, the number of
individuals and corporations who have social networking
accounts will reach more than 4.8 billion [1]. In particular,
Twitter is becoming ever more popular. A total of 18% of
Internet users have a Twitter account [2]. Among Fortune 500
companies, 77% have Twitter accounts [3] and among Forbes
200 largest charities, all use at least one form of social media,
with 96% using Twitter [4]. Public health agencies are actively
using socia media, including Twitter [5-8]. Twitter has been
used to disseminate information about diabetes[9], breast cancer
[10], to communicate during a disaster [11], and to understand
health-related trends and issues such asinfluenza[12], tobacco
[13], prescription drug misuse [14], and suicide [15].

Fundamentally, organizations use social media sites to build
relationships [16-20]. Twitter research shows that an
organization’s relationship with customersisinfluenced by the
organization’s interactivity or level of communication and
contact [21]. An organization that includes social media as part
of its communication strategy has the potentia to increase the
level of communication dialog with its customers. For example,
social media can facilitate customers talking with each other,
as well as customers talking with the organization [22]. When
dialog and communication occur, relationships are built and
theserelationships are often tied to key organizational outcomes
[23]. The Twitter homepage specifically states that Twitter
allows businesses to connect in real-time to their customers to
share product information, gather market research data, and
develop relationships with both customers and partners [24].
Organizations that have relationships with customers can use
Twitter to enhance brands, increase visibility, support customers,
network, communicate internally, generate leads, and support
other online presences [25].

Though use of Twitter has the potential to increase
communication and dialog among organizations and its
followers, in the nonprofit and public health sectorsit has been
limited to one-way communication [7,26], meaning a message
is sent from one person or organization to a receiver with no
expectation of aresponse. However, the value of social media
is its ability to create two-way, interactive communication
between two or more people. Thistwo-way communication can
enhance organizational relationships with followers and help
organizations achieve their goals. On Twitter, interactive
communication isachieved, in part, by the use of the @ symbol
(which directs a message to a specific Twitter user), the user
responding to public reply messages, the user asking for
feedback in a “tweet”, and the use of personal pronouns (eg,
us, we, you) [27].

In astudy of nonprofit organizations, Lovejoy and Saxton [28]
identified three main functions for organizational Twitter use,
namely: information sharing, community building, and action.
Information sharing meant that the organization used Twitter
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to disseminateinformation including facts about the organization
and its activities. Community building was a function served
by tweets that aimed to build a community or network among
followersthrough dialog and interactivity. Finally, the function
of action was indicated by tweets that asked followers to do
something for the organization. Lovejoy and Saxton found that
nonprofit organizations primarily used Twitter as a one-way
communication tool to convey information to their followers
(58.6%); one-quarter of tweets were found to be community
building and only 16% were action based. The authors
concluded their study by calling for more research about how
governments use social media.

This study expands the work of Lovejoy and Saxton by
exploring the purposes for Twitter use among public health
agencies, specifically state health departments. As reported
earlier, though public health agencies use social mediaincluding
Twitter, it is not known for what purpose they use Twitter and
more particularly, if their purposesfor using Twitter are similar
to or different from nonprofit organizations. More specifically,
it is not known whether state health departments are using
Twitter primarily for one-way information sharing or if they
aretrying to engage followersto build relationships. Therefore,
the purpose of this research was to answer the following two
research questions:; (1) What isthe main function of state health
department tweets—information, engagement, or action? and
(2) Isthe content of state health department tweets more often
about the organization or about personal health?

Methods

This study involved state heath departments in the United
States. A list of all state health departments was obtained from
the Association of State and Territoria Health Officers
(ASHTO) website[29] and from the Centersfor Disease Control
and Prevention website [30].

State health departments represent all 50 US states [31], with
55% of state health departments classified as freestanding or
independent (ie, the agency provides public health/health
services only). The other 45% are categorized as super or
umbrella agencies and provide additional services related to
Medicaid and other public assistance, mental health, substance
abuse, environmental protection, aging, child and family
services, and so forth [31].

State health departments are granted | egid ative authority through
codes and statutes to promote and protect public health and
safety. Theseresponsihilitiesare usually addressed by planning
and implementing health promotion programs, enacting and
enforcing laws and regulations, and providing accessto primary
care health services. State health departments also provide
technical assistance to local health departments and
nongovernmental agencies[31].

The existence of each state health department Twitter account
was verified by three means: (1) visiting the state health
department home page to ascertain the presence of a Twitter
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icon, (2) searching on Twitter for the name of the state health
department, and (3) performing a Google search for the state
health department Twitter account. A complete list of tweets
made by each state health department account was obtained
using the Twitter application programming interface (API)
during July 2012. Because the Twitter API limitsthe maximum
number of tweets that can be retrieved to the most recent 3200
per account, this limit was considered a complete tweet list for
any state health department account that exceeded 3200 tweets.
Because the intent of this study was to analyze state health
departments collectively, not individually, we randomly sampled
10% of each state health department’s tweets.

We created a coding instrument based on L ovejoy and Saxton’s
original classifications[28]. Their coding classificationsrelated
exclusively to organization-focused tweets [28]. We expanded
the classification by adding a second category that included a
personal health information focus. This decision was made
based on two factors. First, an initial analysis of the tweets
showed there were several public health information-only
tweets, and second, resultsfrom arelated study showed personal
health information tweets were common among public health
agencies [8]. We recognize that at a basic level al tweets are
focused on the organi zation and fulfilling its mission. However,
for the purpose of this study, we identified organization-centric
tweets as those with the purpose of building and strengthening
the organization. In contrast, personal health information-centric
tweets were focused on one-way information dissemination
about health information.

Four research assistants hand-coded all tweets. Research
assistants compared coding results and resolved any
discrepancies. Discrepancies were resolved by discussing the
issue and coming to a consensus. Discrepancies most often
occurred because of a simple error related to data entry or a
misinterpretation of the tweet.

The first step was to code each tweet according to its primary
focus, whether it was an organi zation-centric tweet or apersonal
health information-centric tweet. Next, research assistants coded
each organization-centric tweet to determine whether the
primary function was information dissemination, engagement,
or action. Information dissemination was defined as one-way
sharing of information about the organization and its activities
[28], and included events or services, news, facts, reports, or
job announcements. Engagement tweetswere posts that focused
on building relationships and networks with followers [28].
These tweets included giving thanks and recognition for doing
something for the organization; acknowledging another
organization’s events; responding to public reply messages;
asking for a response or feedback; and asking for a follow, to
become afan, or to spread the word by retweeting the message.
Action-based tweets represented those that encouraged the
follower to do something for the organization [28], such as
inviting followers to attend events or meetings, complete a
survey, donate goods or money, volunteer time, or to participate
in lobbying or advocacy.

Research assistants then coded each persona heath
information-centric tweet as one of two subcategories:
information or action. Information-based tweets were one of
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threetypes: general public health information (eg, flooding can
introduce impurities to both public and private drinking water
sources), risk communication (eg, disease outbreaks or natural
or man-made disasters), or public health reports (eg, Injury
Prevention Policy Report Shows Arkansas Making Progress,
More Work Needed). Action-based tweets encouraged
individuals to participate in preventive health screenings (eg,
Ask your health care provider for agroup B strep test when you
are 35-37 weeks pregnant), modifying one's lifestyle (eg,
Portion control is a must, so keep a serving cup in your purse
or briefcase for healthy meals throughout the work day), or
encouraged individuals to learn more and increase their
knowledge (eg, Doesyour child walk to school ? Learn how you
can help ensure safe walking routes in your community). Each
classification category was mutually exclusive.

In addition, research assistants coded each tweet for the degree
towhich it was considered interactive, itslevel of sophistication,
and if it redirected the follower to another site for more
information. Interactivity was determined by the presence of
(1)) an @ reply symbol, signifying that the state health
department was responding to a post made by another Twitter
follower, (2) an @username, indicating that the state health
department was directing its post to a specific user, and (3) the
use of personal pronouns. Tweet sophistication was noted by
whether or not it (1) was a truncated tweet, meaning that the
state health department had posted the information on one
platform (eg, Facebook) and it was automatically posted to the
Twitter account as well, (2) was a retweet, and (3) included
hashtags. Truncated tweets and retweets denote that the state
health department was not developing content specifically for
Twitter but was sharing other Twitter users' content. Hashtags,
which are used to categorize tweets so users can easily follow
topics posted to Twitter, are also reflective of amore advanced
Twitter user. Finally, tweetsthat redirected followersto another
source for more information signified that the state health
department was using Twitter asaone-way communication tool
to spread the word and link people to more information. Data
were analyzed using SPSS version 20 [32].

Results

The final sample included 4221 tweets from 39 state health
departments with a Twitter account. State health departments
had amean of 2033.2 (SD 1974.9) followersand werefollowing
amean of 414.6 (SD 725.3) other Twitter users (Table 1).

Harris and colleagues found that local health departments that
serve larger populations tweet more often than those serving
smaller populations[9]. Therefore, wetested to seeif therewas
asimilar differencein the frequency of state health department
tweeting based on a state’s population density, which was
defined as population per square mile of land area asidentified
in the 2010 census [33]. States were divided into three strata:
low (less than 100 persons/square mile), medium (100-200
persons/square mile), and high (more than 200 persons per
square mile). Therewere 16 states with low popul ation density,
10 with medium, and 13 with high. The final number of tweets
by population density included 1656 |ow (39.23%, 1656/4221),
860 medium (20.37%, 860/4221), and 1705 high (40.39%,
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1705/4221). There was no statistically significant differencein
the number of tweets made by a state health department and the
state population density (P=.25). Therefore, we did no further
analysis by population density.

Three-quarters (76.14%, 3214/4221) of tweets were original,
meaning the state health department created and posted the
content on Twitter. Only 4.45% (192/4221) of tweets were
posted from another platform such as Facebook and 79.03%
(3336/4221) of tweets directed followers to another link for
more information. Roughly one-third (36.88%, 1557/4221) of
tweets used personal pronouns. Hashtags wereincluded 31.15%
(1315/4221) of the time, while the @ symbol was used
infrequently (6.99%, 295/4221).

The primary results of the study are presented in Table 2. The
majority of tweets focused on personal health topics, while
one-third were tweets about the organization. The main function
of state health department organization-based tweets was
engagement through conversations to build community. These
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engagement-related tweets were primarily recognition of other
organization’s events and giving thanks and recognition. Rarely
wasthe state health department using Twitter to ask for feedback
or suggestions, respond to public reply messages, ask for a
response to a tweet, ask for a relationship such as becoming a
follower, or to disseminate information by retweeting a post.

Just over one-quarter of organization-based tweets focused on
sharing one-way information about the organization. These
organization information-based tweets centered on events or
services, job announcements, and facts. Only 6.67% (82/1230)
of organization-based tweetsrelated to asking followersto take
action for the organization.

Personal health information-centric tweets were split nearly in
half between information and action. Nearly all of the
information-related tweets involved general public health
information. Action-based tweets predominately encouraged
followers to take action to learn more, followed by
encouragement to take action to modify their lifestyle.
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Table 1. Characteristics of state health department Twitter accounts.
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State Total tweets Following Followers Date created
Alabama 1422 30 292 6/24/2011
Alaska 2029 130 2597 1/31/2009
Arizona 3199 162 4753 10/24/2008
Arkansas 677 338 1079 2/5/2010
California 2003 185 6612 4/21/2009
Colorado 348 530 812 7/7/2011
Connecticut 3199 4295 4361 4/27/2009
Delaware 2953 585 2070 6/15/2009
Florida 1164 830 1293 5/11/2011
Georgia 1544 684 710 6/27/2011
Hawaii 1604 928 1969 9/29/2009
Idaho 372 143 134 6/16/2011
Ilinois 1707 526 591 9/4/2009
Indiana 143 71 87 5/18/2012
lowa 1148 16 4535 4/30/2009
Kansas 1547 262 1370 9/1/2009
Kentucky 84 3 1643 4/28/2009
Louisiana 1030 1607 1915 8/10/2010
Maryland 983 437 1058 6/5/2009
Massachusetts 882 368 9546 3/11/2009
Michigan 823 1091 3820 7/16/2009
Minnesota 714 252 3830 3/18/2009
Mississippi 565 25 2719 9/2/2008
Missouri 1378 338 1440 9/23/2009
Nebraska 1819 664 1289 8/14/2009
New Hampshire 272 36 441 3/23/2009
New Jersey 198 18 546 2/14/2011
New Mexico 80 0 35 7/30/2010
New York 731 151 1064 3/17/2010
Ohio 668 331 1941 11/16/2009
Oklahoma 100 26 121 1/3/2012
Rhode Island 711 111 3128 4/25/2009
South Carolina 227 7 956 10/29/2010
Tennessee 2657 94 1822 10/23/2009
Utah 359 239 2853 4/28/2009
Vermont 795 99 1315 4/27/2009
Virginia 257 224 511 9/8/2010
Washington 1391 128 3692 7/23/2009
Wisconsin 436 209 347 5/4/2011
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Table 2. State health departments’ use of Twitter.

Tweet category Tweet subcategory n (%)
Organization-centric 1230/4221 (29.14%)
Engagement to build community 809/1236 (65.77%)
Recognition of other organization's events 353/809 (43.63%)
Giving thanks and recognition 173/809 (21.38%)
Ask for feedback or suggestions 28/809 (3.46%)
Respond to public reply messages 67/809 (8.28%)
Ask for response to a tweet 32/809 (3.96%)
Ask for arelationship 29/809 (3.58%)
Retweet a post 27/809 (3.34%)
Other 100/809 (12.36%)
Information about the organization 338/1230 (27.48%)
Events or services 141/338 (41.72%)
Job announcements 77/338 (22.78%)
Facts 50/338 (14.79%)
News 26/338 (7.69%)
Reports 1/338 (0.30%)
Other 44/338 (13.02%)
82/1230 (6.67%)
Attend events 29/82 (35.37%)
Attend meetings to provide input 6/82 (7.32%)
Complete a survey 5/82 (6.10%)
Donate goods or money 2/82 (2.44%)
Volunteer time 13/82 (15.85%)
Participate in lobbying and/or advocacy 20/82 (24.39%)
Other 7/82 (8.54%)
Per sonal health infor mation-centric 2928/4221 (69.37%)
Information 1519/2928 (52.05%)
Public health information 1399/1519 (92.10%)
Risk communication 63/1519 (4.15%)
Reports 27/1519 (1.78%)
Other 30/1519 (1.97%)
Action 1409/2926 (48.12%)
Learn more 640/1409 (45.42%0
Modify lifestyle 523/1409 (37.12%)
Preventive health screenings 124/14009 (8.80%)
Other 122/1409 (8.66%)
News 51/4221 (1.21%)
Miscellaneous 12/4221 (0.28%)
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(page number not for citation purposes)

RenderX


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Discussion

Principal Findings

This study examined state health departments’ Twitter posts to
determine the main function of related tweets. Results show
that the majority of tweets were about personal health and a
limited number were about the state health department as an
organization. Theseresults are similar to those found in a study
about local health departments’ use of Twitter [8]. State health
departments and other public health agencies may be unique,
unlike other nonprofit organizations [28], when it comes to the
main function for their social media use. State health
departments do not appear to be using Twitter to build their
organization and devel op relationshipswith followers, but rather
to disseminate health information.

Personal health information-centric tweets contained general
public health information. This is similar to what was found
among local headth departments [8]. These results are
comparableto astudy in Australiathat found government tweets
were dominated by public health advice and nonspecific health
conditions [34]. The predominant use of Twitter to share
personal health information raises two primary questions: (1)
Who ae the sate heath departments  Twitter
followers—individuals or other organizations? and (2) If
followers are individuals, do they consider the state health
department to be a primary source of health information?
Although people do go online seeking health information [35],
this health-seeking behavior is different from being a Twitter
follower of a state health department, meaning one has opted
into receiveregular updates. In a study among US adults about
the perceived credibility of specific health information,
physicians were rated as the most credible, followed by the
Internet [36]. Asfar as credibility of online health information,
one study found that perceived credibility was generally higher
when the source was a specific website[37]. Therefore, general
health information on a state health department Twitter account
may not be perceived as highly credible.

In using Twitter, state health departments must understand the
composition of their current followers and identify who it is
they are trying to reach. If the state health departments aimis
to build a community of health-related organizations, their
messages and strategy will be different than if they are aiming
to attract individuals in their corresponding communities.
Specifically, individual Twitter users tend to be younger, of
Black or Hispanic background, have a college education, and
have incomes over US$75,000 a year [2]. These may or may
not be the individuals with whom the state health department
is trying to cultivate relationships. Rather, state health
departments may be moreinterested in using Twitter to develop
relationships with community-based organizations and other
agencies. Fostering online relationships with these agencies
may result in offline collaborations. However, devel oping these
onlinerelationshipswill require concerted effort between Twitter
users, as they do not appear to evolve naturally. For instance,
in studying Twitter connections between state health
departments, Harris and colleagues found that state health
departments on Twitter tend to follow other state health
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departments in their region who are also on Twitter. However,
the follow is not reciprocal, meaning they are not following
each other back [38]. Reciprocal following builds the users
network. It also alows followers to receive tweets from the
other user, which are then more likely to be retweeted [39].
Additionally, social network analysis states that reciprocity
indicates stronger ties among people [40]. Also, among
individuals, the number of Twitter followers is linked to
increased social capital [41]. There may also be a similar
increase in strength of connections and socia capital among
connected state health departments and their followers.

The rate of tweeting information about the organization is
substantially less than what was found by Lovejoy and Saxton
[28] and among local health departments [8]. State health
departments may be less concerned with promoting themselves
as an agency and more focused on fulfilling one of public
health’s ten essential services: inform, educate, and empower
[42]. However, state health departments may want to reconsider
how they use Twitter and create ways to convey information
about the organization in order to increase the community’s
awareness of the state health department, its purpose, priorities,
and contribution to the state.

State health departments should continue to post
engagement-related tweets that focus on recognizing other
organizations' eventsor giving thanksand recognition. Therate
of engagement-related tweets among state health departments
was more than that found by L ovejoy and Saxton for nonprofit
organizations[28] and among local health departments[8]. This
indicates that state health departments are making an effort to
reach out to other community organizations, whichisapositive
step toward building relationships with current or potential
partners. Both information sharing and engagement with other
organizations and partners can be particularly beneficial for a
state health department when engaging in advocacy-related
efforts, which have long been a core public health strategy and
an essential public health service [42]. In fact, use of social
media has been identified as critical to influencing advocacy
and social movements [43-45].

Interestingly, although state health departments were posting
engagement-related tweets to foster and build relationships,
very few state health departments were asking followersto take
action to benefit the organization. Researchers have proposed
an engagement hierarchy between organizations and followers
that progresses from low to medium to high with high
engagement characterized by followers becoming involved with
the organization as either partnersin fulfilling the organization’s
goalsor asdirect recipients of the organization’s programs and
services [46]. The hierarchy positsthat high engagement isthe
culminating and defining purpose of social media use in public
health settings. This suggeststhat state health departments may
want to consider using Twitter to recruit followers and foster
relationships that will benefit organizational causes and
programs.

The majority of the tweets were original, meaning the state
health departments are investing effort in creating unique
content. These results are similar to local health departments
use of Twitter [8]. Thisimpliesthat the state health departments
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have identified specific content they want to convey to their
followersand are not re-posting random tweets. Original content
may also be more likely to draw the interest and attention of
followersasit suggeststhat the organization istailoring its posts
to the interests and needs of its followers.

Twitter isbeing used as aone-way communication tool. Though
state health departments are trying to engage in conversation,
most of these tweets were about recognition of other agencies
events and giving thanks. Rarely did state health departments
attempt to engage followersin dialog by asking for aresponse,
a retweet, and so forth. Furthermore, three-quarters of tweets
included a link for where to go for more information. These
resultsare similar to other research that showed a preponderance
of hyperlinks included with tweets [26,47]. The emphasis on
one-way communication is further evidenced by the lack of
inclusion of the @ symbol in tweets, which would direct a
message to a specific Twitter follower.

Limitations

The results should be interpreted with the following limitations
in mind. First, we were able to sample only public tweets. It is
possible that state health departments are responding to
individualsthrough direct messages, which are private, but there
is no way to assess that without having access to individual
accounts. Second, we observed only one side of the potential
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dialogue between state health departments and their followers.
That is, we were able to study posts that the state health
department made, but were not able to analyze Twitter posts
that were directed to the state health department from other
Twitter users. Third, this study is about a specific social media
application, Twitter, and it could be that some state health
departments behave very differently on other applications. For
example, on social networking sites such as Facebook, there
may be more two-way communication or the purposesfor posts
may be different from Twitter. Last, although there were four
research assistants coding the data, there is still the possibility
of coder subjectivity in interpreting the main purpose of the
tweet.

Conclusions

State health departments are using Twitter as a one-way
communication tool, with tweetsfocused primarily on personal
health. When tweeting about the organization, state health
departments are trying to engage audiences through posts that
focus on recognition of community and organizational events.
Thereis potential for state health departments to use Twitter to
develop relationships with other community agencies. To do
so, state health departments should reconsider their focus on
personal health tweets. To realize the potential of Twitter to
establish relationships and devel op connectionswith followers,
more two-way communication and interaction are essential.

The authors acknowledge Victoria Doucette, Emily Christensen, and Jennifer Reese for assistance with coding the data; Dr
Christophe G Giraud-Carrier for conceptua and technical assistance; and Mark and Christine Cronquist for financial assistance
to hire research assistants.

Authors Contributions

RT conceived of the study, participated its design and coordination, performed the statistical analysis, and drafted the manuscript.
BN conceived of the study, participated the study design and coordination, and assisted with drafting the manuscript. SHB
collected data and assisted with drafting the manuscript. CRT participated in the study design and coordination, coded the data,
and assisted with drafting the manuscript.

Conflictsof Interest
None declared.

References

1. Radicati S, Levenstein J. Email statistics report-2013. URL: http://www.radicati.com/?=9659 [accessed 2013-10-01]
[WebCite Cache ID 6K3BX 1L 8C]

2. Brenner J, Smith A. 72% of online adults are socia networking site users. 2013. URL : http://pewinternet.org/Reports/2013/
social -networking-sites/Findings/ Twitter.aspx [accessed 2013-10-01] [WebCite Cache ID 6K3BaDIUb]

3. BarnesNG, Lescault AM, Wright S. Fortune 500 are bullish on social media: big companies get excited about Google+,
Instagram, Foursgquare and Pinterest. 2013. URL: http://www.umassd.edu/media/umassdartmouth/cmr/studi esandresearch/
2013 Fortune 500.pdf [accessed 2013-11-01] [WebCite Cache ID 6KoQrwIKX]

4.  BarnesNG. Socia mediausage now ubiquitous among UStop charities, ahead of all other sectors. 2011. URL : http://www.
umassd.edu/media/umassdartmouth/cmr/studiesandresearch/charity2010.pdf [accessed 2013-10-01] [WebCite Cache ID
6K 3Dwhjyp]

5. Centersfor Disease Control and Prevention. CDC eHealth metrics dashboard. 2012. URL: http://www.cdc.gov/metrics/
sociamedial/index.html [accessed 2013-10-01] [WebCite Cache ID 6K 3D6JPjt]

6. HarrisJK, Mueller NL, Snider D. Social media adoption in local health departments nationwide. Am J Public Health 2013
Sep;103(9):1700-1707. [doi: 10.2105/AJPH.2012.301166] [Medline: 23865660]

7.  Thackeray R, Neiger BL, Smith AK, Van Wagenen SB. Adoption and use of social mediaamong public health departments.
BMC Public Health 2012;12:242 [FREE Full text] [doi: 10.1186/1471-2458-12-242] [Medline: 22449137]

http://www.jmir.org/2013/11/e255/ JMed Internet Res 2013 | vol. 15| iss. 11| €255 | p. 8

(page number not for citation purposes)


http://www.radicati.com/?=9659
http://www.webcitation.org/

                                                6K3BX1L8C
http://pewinternet.org/Reports/2013/social-networking-sites/Findings/Twitter.aspx
http://pewinternet.org/Reports/2013/social-networking-sites/Findings/Twitter.aspx
http://www.webcitation.org/

                                                6K3BaDIUb
http://www.umassd.edu/media/umassdartmouth/cmr/studiesandresearch/2013_Fortune_500.pdf
http://www.umassd.edu/media/umassdartmouth/cmr/studiesandresearch/2013_Fortune_500.pdf
http://www.webcitation.org/

                                                6KoQrw9KX
http://www.umassd.edu/media/umassdartmouth/cmr/studiesandresearch/charity2010.pdf
http://www.umassd.edu/media/umassdartmouth/cmr/studiesandresearch/charity2010.pdf
http://www.webcitation.org/

                                                6K3Dwhjyp
http://www.webcitation.org/

                                                6K3Dwhjyp
http://www.cdc.gov/metrics/socialmedia/index.html
http://www.cdc.gov/metrics/socialmedia/index.html
http://www.webcitation.org/

                                                6K3D6JPjt
http://dx.doi.org/10.2105/AJPH.2012.301166
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23865660&dopt=Abstract
http://www.biomedcentral.com/1471-2458/12/242
http://dx.doi.org/10.1186/1471-2458-12-242
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22449137&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Thackeray et a

8.  Neiger BL, Thackeray R, Burton SH, Thackeray CR, Reese JH. Use of twitter among local health departments: an analysis
of information sharing, engagement, and action. JMed Internet Res 2013;15(8):e177 [FREE Full text] [doi:
10.2196/jmir.2775] [Medline: 23958635]

9. HarrisJK, Muéller NL, Snider D, Haire-Joshu D. Local health department use of twitter to disseminate diabetesinformation,
United States. Prev Chronic Dis 2013;10:E70 [FREE Full text] [doi: 10.5888/pcd10.120215] [Medline: 23639765]

10. Thackeray R, Burton SH, Giraud-Carrier C, Rollins S, Draper CR. Using Twitter for breast cancer prevention: an analysis
of breast cancer awareness month. BM C Cancer 2013 Oct 29;13(1):508 [FREE Full text] [doi: 10.1186/1471-2407-13-508]
[Medline: 24168075]

11. Chew C, Eysenbach G. Pandemicsin the age of Twitter: content analysis of Tweets during the 2009 H1IN1 outbreak. PLoS
One 2010;5(11):€14118 [FREE Full text] [doi: 10.1371/journal.pone.0014118] [Medline: 21124761]

12.  Aramaki E, Maskawa S, Morita M. Twitter catches the flu: detecting influenza epidemics using Twitter. : Association for
Computational Linguistics; 2011 Presented at: Conference on Empirical Methodsin Natural Language Processing; 27-31
July 2011; Edinburgh, Scotland p. 1568-1576.

13. Mysdlin M, Zhu SH, Chapman W, Conway M. Using Twitter to examine smoking behavior and perceptions of emerging
tobacco products. JMed Internet Res 2013;15(8):e174 [FREE Full text] [doi: 10.2196/jmir.2534] [Medline: 23989137]

14. Hanson CL, Burton SH, Giraud-Carrier C, West JH, Barnes MD, Hansen B. Tweaking and tweeting: exploring Twitter for
nonmedical use of a psychostimulant drug (Adderall) among college students. J Med Internet Res 2013;15(4):e62 [FREE
Full text] [doi: 10.2196/jmir.2503] [Medline: 23594933]

15. Jashinsky J, Burton SH, Hanson CL, West J, Giraud-Carrier C, Barnes MD, et al. Tracking suicide risk factors through
Twitter in the US. Crisis 2013 Oct 11:1-9 [FREE Full text] [doi: 10.1027/0227-5910/a000234] [Medline: 24121153]

16. Phethean C, Tiropanis T, Harris L. Rethinking measurements of social media use by charities: a mixed methods approach.
2013 Presented at: Web Science; 2013 May 02 - 04; Paris, France p. 02-04.

17. McCorkindale T, DiStaso MW, Sisco HF. How millennials are engaging and building rel ationships with organizations on
Facebook. The Journal of Social Mediain Society 2013;2(1):66-87.

18. MenLR, Tsai WS. How companies cultivate relationships with publics on social network sites: Evidence from China and
the United States. Public Relations Review 2012 Dec;38(5):723-730. [doi: 10.1016/j.pubrev.2011.10.006]

19. BortreeDS, Seltzer T. Diaogic strategies and outcomes: An analysis of environmental advocacy groups Facebook profiles.
Public Relations Review 2009 Sep;35(3):317-319. [doi: 10.1016/j.pubrev.2009.05.002]

20. LapointeL, Ramaprasad J, Vedel |. Collaborating through social mediato create health awareness. 2013 Presented at: 2013
46th Hawaii International Conference on System Sciences (HICSS): |EEE; January 7-10, 2013; Wailea, Maui. [doi:
10.1109/HICSS.2013.135]

21. Soffer AJ, Sommerfeldt EJ, Taylor M. The effects of organizational Twitter interactivity on organization—public relationships.
Public Relations Review 2013 Sep;39(3):213-215. [doi: 10.1016/j.pubrev.2013.02.005]

22. Mangold WG, Faulds DJ. Social media: The new hybrid element of the promotion mix. Business Horizons 2009;52:357-365.
23. Bruning SD, Dials M, Shirka A. Using dialogue to build organization—public relationships, engage publics, and positively
affect organizational outcomes. Public Relations Review 2008 Mar;34(1):25-31. [doi: 10.1016/j.pubrev.2007.08.004]

24. Twitter. About Twitter. 2013. URL: https://twitter.com/about [accessed 2013-10-01] [WebCite Cache ID 6K 3BmF8Jf]

25. Dugan L. 7 ways businesses can use Twitter. 2012 URL : http://www.mediabistro.com/alltwitter/
7-ways-busi nesses-can-use-twitter b3994 [accessed 2013-10-01] [WebCite Cache ID 6K3Bnani 4]

26. WatersRD, Jamal JY. Tweet, tweet, tweet: A content analysis of nonprofit organizations’ Twitter updates. Public Relations
Review 2011 Sep;37(3):321-324. [doi: 10.1016/j.pubrev.2011.03.002]

27. KwonES, Sung Y. Follow Me! Global Marketers’ Twitter Use. Journal of Interactive Advertising 2011 Sep;12(1):4-16.
[doi: 10.1080/15252019.2011.10722187)

28. Lovegoy K, Saxton GD. Information, community, and action: how nonprofit organizations use social media. Journal of
Computer Mediated Communication 2012;17:337-353. [doi: 10.1111/j.1083-6101.2012.01576.X]

29. Association of State and Territorial Health Officials. About ASTHO. 2013 URL : http://www.astho.org/about/ [accessed
2013-10-01] [WebCite Cache ID 6K3BqGtab]

30. Centersfor Disease Control and Prevention. 2011. Public health resources: state health departments URL : http://www.
cdc.gov/mmwr/international/relres.html [accessed 2013-10-01] [WebCite Cache ID 6K3BsPDC2?]

31. Association of State and Territorial Health Officials: 2011. ASTHO profile of state public health URL : http://www.astho.org/
uploadedFiles/_Publications/Files/Survey Research/ASTHO_State Profiles Single%5B1%5D%2010%20res.pdf [accessed
2013-10-01] [WebCite Cache ID 6K3Bugr2E]

32. IBM. SPSS Statistics Version 20. 2013. URL: http://www-01.ibm.com/software/anal yti cs/spss/products/statistics/ [accessed
2013-10-01] [WebCite Cache ID 6K3By7X8d]

33. USDepartment of Commerce. US Census. 2012. URL: http://www.census.gov/compendia/statab/2012/tabl es/12s0014. pdf
[accessed 2013-10-01] [WebCite Cache ID 6K 3C04Wijr]

34. Dumbrell D, Steele R. Twitter and health in the Australian context: What types of information are health-rel ated organi zations
tweeting? 2013 Presented at: 2013 46th Hawaii International Conference on System Sciences (HICSS); January 7-10, 2013;
Wailea, Maui, HI.

http://wwwjmir.org/2013/11/e255/ JMed Internet Res 2013 | vol. 15 | iss. 11| €255 | p. 9

(page number not for citation purposes)


http://www.jmir.org/2013/8/e177/
http://dx.doi.org/10.2196/jmir.2775
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23958635&dopt=Abstract
http://www.cdc.gov/pcd/issues/2013/12_0215.htm
http://dx.doi.org/10.5888/pcd10.120215
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23639765&dopt=Abstract
http://www.biomedcentral.com/1471-2407/13/508
http://dx.doi.org/10.1186/1471-2407-13-508
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24168075&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0014118
http://dx.doi.org/10.1371/journal.pone.0014118
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21124761&dopt=Abstract
http://www.jmir.org/2013/8/e174/
http://dx.doi.org/10.2196/jmir.2534
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23989137&dopt=Abstract
http://www.jmir.org/2013/4/e62/
http://www.jmir.org/2013/4/e62/
http://dx.doi.org/10.2196/jmir.2503
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23594933&dopt=Abstract
http://psycontent.metapress.com/openurl.asp?genre=article&id=doi:10.1027/0227-5910/a000234
http://dx.doi.org/10.1027/0227-5910/a000234
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24121153&dopt=Abstract
http://dx.doi.org/10.1016/j.pubrev.2011.10.006
http://dx.doi.org/10.1016/j.pubrev.2009.05.002
http://dx.doi.org/10.1109/HICSS.2013.135
http://dx.doi.org/10.1016/j.pubrev.2013.02.005
http://dx.doi.org/10.1016/j.pubrev.2007.08.004
https://twitter.com/about
http://www.webcitation.org/

                                                6K3BmF8Jf
http://www.mediabistro.com/alltwitter/7-ways-businesses-can-use-twitter_b3994
http://www.mediabistro.com/alltwitter/7-ways-businesses-can-use-twitter_b3994
http://www.webcitation.org/

                                                6K3BnanI4
http://dx.doi.org/10.1016/j.pubrev.2011.03.002
http://dx.doi.org/10.1080/15252019.2011.10722187
http://dx.doi.org/10.1111/j.1083-6101.2012.01576.x
http://www.astho.org/about/
http://www.webcitation.org/

                                                6K3BqGtab
http://www.cdc.gov/mmwr/international/relres.html
http://www.cdc.gov/mmwr/international/relres.html
http://www.webcitation.org/

                                                6K3BsPDC2
http://www.astho.org/uploadedFiles/_Publications/Files/Survey_Research/ASTHO_State_Profiles_Single%5B1%5D%20lo%20res.pdf
http://www.astho.org/uploadedFiles/_Publications/Files/Survey_Research/ASTHO_State_Profiles_Single%5B1%5D%20lo%20res.pdf
http://www.webcitation.org/

                                                6K3Bugr2E
http://www-01.ibm.com/software/analytics/spss/products/statistics/
http://www.webcitation.org/

                                                6K3By7X8d
http://www.census.gov/compendia/statab/2012/tables/12s0014.pdf
http://www.webcitation.org/

                                                6K3C04Wjr
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Thackeray et a

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

Atkinson NL, Saperstein SL, Pleis J. Using the internet for health-related activities: findings from a national probability
sample. JMed Internet Res 2009;11(1):e4 [FREE Full text] [doi: 10.2196/jmir.1035] [Medline: 19275980]

Hesse BW, Nelson DE, Kreps GL, Croyle RT, AroraNK, Rimer BK, et al. Trust and sources of health information: the
impact of the Internet and its implications for health care providers: findings from the first Health Information National
Trends Survey. Arch Intern Med 2005;165(22):2618-2624. [doi: 10.1001/archinte.165.22.2618] [Medline: 16344419]
Hu'Y, Shyam Sundar S. Effects of online health sources on credibility and behavioral intentions. Communication Research
2009 Nov 25;37(1):105-132. [doi: 10.1177/0093650209351512]

Harris K. The network of web 2.0 connections among state health departments: new pathways for dissemination. JPublic
Health Manag Pract 2013;19(3):E20-E24. [doi: 10.1097/PHH.0b013e318268ae36] [Medline: 23392206]

Hopcroft J, Lou T, Tang J. Who will follow you back? Reciprocal relationship prediction. New York: ACM; 2011 Presented
at: 20th ACM International Conference on Information and Knowledge M anagement; 24-28 October 2011; United Kingdom.
[doi: 10.1145/2063576.2063740]

Valente TW. Social Networks and Health: Models, Methods, and Applications. New York: Oxford University Press; 2010.
Hofer M, Aubert V. Perceived bridging and bonding social capital on Twitter: Differentiating between followers and
followees. Computers in Human Behavior 2013 Nov;29(6):2134-2142. [doi: 10.1016/j.chb.2013.04.038]

Centers for Disease Control and Prevention. Public health system and the 10 essential public health services. 2013 URL :
http://www.cdc.gov/nphpsp/essential services.html [accessed 2013-10-01] [WebCite Cache ID 6K 3C2L 8Ar]

Vicari S. Public reasoning around social contention: A case study of Twitter use in the Italian mobilization for global
change. Current Sociology 2013 Apr 17;61(4):474-490. [doi: 10.1177/0011392113479747]

Gleason B. #Occupy Wall Street: Exploring informal learning about a social movement on Twitter. American Behavioral
Scientist 2013 Mar 15;57(7):966-982. [doi: 10.1177/0002764213479372]

Guo C, Saxton GD. Tweeting social change: How social media are changing nonprofit advocacy. Nonprofit and Voluntary
Sector Quarterly 2013 Jan 08:1. [doi: 10.1177/0899764012471585]

Neiger BL, Thackeray R, Burton SH, Giraud-Carrier CG, Fagen MC. Evaluating social media's capacity to devel op engaged
audiencesin health promotion settings: use of Twitter metrics asacase study. Health Promot Pract 2013 Mar;14(2):157-162.
[doi: 10.1177/1524839912469378] [Medline: 23271716]

Lovejoy K, Waters RD, Saxton GD. Engaging stakeholders through Twitter: How nonprofit organizations are getting more
out of 140 characters or less. Public Relations Review 2012 Jun;38(2):313-318. [doi: 10.1016/j.pubrev.2012.01.005]

Abbreviations

API: application programming interface
ASHTO: Association of State and Territorial Health Officers

Edited by G Eysenbach; submitted 02.10.13; peer-reviewed by G Saxton, K Lovejoy; comments to author 23.10.13; revised version
received 01.11.13; accepted 01.11.13; published 11.11.13

Please cite as:

Thackeray R, Neiger BL, Burton SH, Thackeray CR

Analysis of the Purpose of Sate Health Departments’ Tweets. Information Sharing, Engagement, and Action
J Med Internet Res 2013;15(11): 255

URL: http://www.jmir.org/2013/11/e255/

doi: 10.2196/jmir.3002
PMID: 24217361

©Rosemary Thackeray, Brad L Neiger, Scott H Burton, Callie R Thackeray. Originally published in the Journal of Medical
Internet Research (http://www.jmir.org), 11.11.2013. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/2.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work, first published in the Journal of Medical Internet Research, is properly
cited. The complete bibliographic information, alink to the original publication on http://www.jmir.org/, aswell asthis copyright
and license information must be included.

http://www.jmir.org/2013/11/e255/ JMed Internet Res 2013 | vol. 15 | iss. 11| €255 | p. 10

(page number not for citation purposes)


http://www.jmir.org/2009/1/e4/
http://dx.doi.org/10.2196/jmir.1035
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19275980&dopt=Abstract
http://dx.doi.org/10.1001/archinte.165.22.2618
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16344419&dopt=Abstract
http://dx.doi.org/10.1177/0093650209351512
http://dx.doi.org/10.1097/PHH.0b013e318268ae36
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23392206&dopt=Abstract
http://dx.doi.org/10.1145/2063576.2063740
http://dx.doi.org/10.1016/j.chb.2013.04.038
http://www.cdc.gov/nphpsp/essentialservices.html
http://www.webcitation.org/

                                                6K3C2L8Ar
http://dx.doi.org/10.1177/0011392113479747
http://dx.doi.org/10.1177/0002764213479372
http://dx.doi.org/10.1177/0899764012471585
http://dx.doi.org/10.1177/1524839912469378
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23271716&dopt=Abstract
http://dx.doi.org/10.1016/j.pubrev.2012.01.005
http://www.jmir.org/2013/11/e255/
http://dx.doi.org/10.2196/jmir.3002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24217361&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

