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With over 3 billion users worldwide, social media has become a staple of daily life for people across
the globe. Social media allows virtual network members to quickly cultivate and exchange information
and ideas in the form of video, image, text, and multimedia. The success of social media is grounded
in its ability to adapt to the dynamic social contexts of its users and evolve with the sophistication of
technology. In the health promotion profession, we have recognized the power and success of social
media in achieving goals and objectives of public health, including behavioral, organizational, and
policy change [1]. However, as health promotion researchers and practitioners, we simply cannot ignore
the fact that these powerful tools also present a number of challenges (e.g., managing misinformation)
and complications (e.g., ensuring compliance with privacy protections) that may eventually hinder
our efforts and become a detriment to public health [2]. Our Special Issue includes a collection of
innovative studies to help us better understand these challenges and complications and what they
mean for the future of health promotion.

Unique to other special issues related to this topic is our focus on supplementing traditional
approaches of health promotion with principles of translational health communication. We present
11 papers that employ theories of both behavior change and social influence to understand how social
media is used by diverse audience segments in various health contexts. Strong attention is placed on
the social, physical, and geographic factors that facilitate and hinder its use as an effective behavior
change and decision-making tool. Perhaps most notable within the issue is its collective focus on
using social media as a dissemination tool and ensuring that current and emerging collaborative
technologies are appropriate for the audience(s) and message(s). In our opinion, this Special Issue
generates a breadth of new knowledge about social media in health promotion, but, most importantly,
it harnesses core principles of two interrelated fields (i.e., health promotion and translational health
communication) to demonstrate the depth of the challenges and complications we seek to understand
and overcome. In the following paragraphs, we provide a brief synopsis of each article, highlighting
its contribution to the aims of our Special Issue.

Kvardova, Machackova, and Smahel [3] used the Tripartite Influence Model, a theoretical
framework that explains eating disturbances with socio-cultural factors, to expand knowledge about
the role of health-related websites in the development of eating disorders. Among young adult women,
the drive for thinness was positively correlated with online social support, web content internalization,
as well as neuroticism. These findings confirmed what is hypothesized in the Tripartite Influence Model:
body image concerns and eating disorders are directly affected by socio-cultural factors (e.g., media
pressures, peer criticism) and indirectly through the internalization of the medialized body ideals.
The authors acknowledge the potential impact of health-oriented websites on young women and
their drive for thinness, especially in the context of the internalization of body appearance standards;
likewise, it is suggested that future research consider how social media influencers can be especially
protective or detrimental to women’s perception of body ideals.

IJERPH 2020, 17, 3323; doi:10.3390/ijerph17093323 1 www.mdpi.com/journal/ijerph
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Giorgi and colleagues [4] examined geo-located language in public tweets mentioning the term
“drunk” and correlated this language with the prevalence of self-reported excessive alcohol consumption
as reported in the United States (U.S.) Behavioral Risk Factor Surveillance System. Linguistic markers
associated with excessive drinking were subsequently identified in different regions and cultural
communities as identified by the American Community Project. The frequency with which people
tweeted the word “drunk” (as a percentage of all tweets) was moderately correlated with excess
drinking at both the county and state level. Of particular note, communities differed both in terms
of how much they tweet about drinking and how they tweet about drinking. Results showed that
tweets about being drunk were predictive of different “styles” of excessive drinking behavior across
many types of communities derived from demographic and socio-economic indicators. The particular
words, phrases, and linguistic themes associated with alcohol abuse within particular regions and
communities can provide insight into sociocultural alcohol use and may help to shape targeted public
health messages that recognize the cultural determinants of alcohol use and abuse.

Recognizing that Provincial Health Committees (PHCs) in China have started to adopt the
microvideo sharing platform, Tik Tok, to engage with local residents and communicate health-related
information, Zhu and colleagues [5] examined 31 verified PHC Tik Tok accounts. Findings suggested
that in provinces with greater economic prosperity, local health departments delivered better quality
health education to provinces with citizens more likely to have a higher level of health literacy than to
provinces with low economic prosperity. The top 100 most liked health communication microvideos
were mainly from six PHCs. With the growing number of Tik Tok users, especially among young
individuals, the authors suggest that PHCs should continue to refine use of Tik Tok to grow engagement
levels with all citizens. Most notably, the authors recommend that use of Tik Tok become part of each
PHC’s social media ecosystem that functions to communicate health information to citizens on a more
personal level.

Through Natural Language Processing methods, Zhao, Zhang, and Wu [6] investigated five
Facebook-based autism support groups. An interactive visualization method (i.e., pyLDAvis) was
employed to visualize intertopic distance maps that explored how group members shared information
and interacted with one another. In doing so, topics that autism-affected users were most concerned
with emerged, along with how these issues were addressed on Facebook. By studying these support
groups using text mining and data visualization, researchers were able to gather data on issues that
individuals living with autism were concerned about (e.g., parenting, education, and behavior traits).
Healthcare professionals can reference this social media data to enhance communication with their
patients and informal caregivers. Findings from this study showed that latent Dirichlet allocation is
feasible to use when attempting to determine important support topics posted on Facebook autism
support groups.

Using the theories of reasoned action and expectancy confirmation, Wang, Zhang, Zhou, and
Lai [7] analyzed the effects of cognitive factors on WeChat users’ health product purchase intentions.
In this study, social media services had a higher penetration rate among younger user groups. Trust
experienced by customers fully mediated the relationship between emotional price and purchase
intention among WeChat users. However, there was no evidence that trust played a mediating role
between emotional products and purchase intention. Results indicated that social media has gradually
formed an important environment conducive to health communication. However, in order for the
public to benefit from such an environment, health service providers must seek to resolve issues related
to public mistrust and misinformation on social media.

Trust in online resources also contributes to an individual’s willingness to participate in online
support groups found on social media. Through social media content analysis, Apperson and
colleagues [8] examined Chronic Obstructive Pulmonary Disease (COPD) self-management information
shared within Facebook groups dedicated to the condition. Findings suggested that the purpose of
most COPD Facebook groups was to provide support (19/26, 73.1%), while the remaining groups (7/26,
26.9%) built awareness or shared health information. The findings from this study show that members
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of these Facebook groups shared various experiences managing COPD. Medications, for example,
were the most addressed self-management topic on the COPD Facebook groups, while engagement, in
the form of “likes”, were highest for posts that demonstrated some form of social support. Overall,
the study showed that COPD Facebook group members search for information regarding specific
self-management topics and also share their disease-related experiences on the platform. Therefore,
use of the social media platform has potential for providing emotional and informational support to
users living with COPD.

Furthering this work, Paige and colleagues [9] drew from social identity theory to examine how
communal COPD illness and rural identities influence the degree that a person feels they have online
health-related support available to them, should they need it. A survey of social media and clinic-based
cohorts demonstrated that socio-demographics, specifically low income and high education, were
associated with communal COPD illness identity; however, illness-related experiences (i.e., receiving
a physician diagnosis of COPD, identifying as a current/recent smoker) and reporting more severe
respiratory symptoms explained the greatest amount of variance in shaping this identity. As expected,
a COPD diagnosis and identifying with other patients who live with the condition was associated
with a greater degree of available online social support. Interestingly, rural identity moderated the
effect of COPD illness identity (and not a COPD diagnosis) on the perceived availability of online
social support. This study demonstrates that determining whether social media is the right health
promotion tool for a person extends beyond their diagnostic status; rather, there is a need to consider
the role of social identities in determining whether social media is an acceptable health promotion and
decision-making tool for behavior change.

With the rapid increase of mobile internet and the emerging popularity of social networks,
Gu and colleagues [10] surveyed adults in East China about their use of social media-based health
management systems (SocialHMS). These health management systems have been extensively used in
patient decision making, chronic disease management, and health information inquiries. One of the
great benefits of using Social HMS is that it provides a convenient method for people to obtain health
services. The study explored factors influencing sustained health engagement of SocialHMS while
utilizing the theoretical underpinnings of the Theory of Planned Behavior, the big-five theory, and
trust theory. Results provided a holistic understanding of the sustained use of Social HMS both by
users and researchers in the context of information systems and healthcare. The authors suggest that
social media developers can improve SocialHMS based on individual openness to experience and by
matching users to tailored health content based on their respective personality characteristics.

Bopp and colleagues [11] reported on the content, exposure, engagement, and information quality
of uploaded physical literacy videos found on YouTube. Over half of the videos demonstrated the
concept of physical literacy through unstructured play, otherwise known as “free play”. However,
less than half of the videos were deemed to be of high quality according to HONCode guidelines for
trustworthy online health information. Videos focusing on physical activity and behaviors had higher
overall quality ratings, followed closely by videos addressing affective domains, such as motivation,
confidence, and self-esteem. Moreover, the authors assessed the content delivery method and quality.
Content and content delivery method were the most significant factors impacting the quality evaluation.
Videos that focused on physical activity behaviors had the strongest indication of high-quality ratings,
followed by videos covering affective domains of physical literacy. Findings support that YouTube
has the potential to enhance video resources; virtual networking opportunities; as well as the sharing,
dissemination, accumulation, and enrichment of physical literacy information, especially for youth.

Given the increased use of social media in schools, Bopp and Stellefson [12] provide a critical
commentary about challenges and opportunities for using social media to improve physical literacy
among youth. Based on the positive relationship between increased physical activity and positive
health outcomes, best practices of social media use in the healthcare industry are described for physical
educators practicing in schools. Opportunities are discussed for using the ALL-ENGAGE model as a
framework for facilitating youth engagement about physical literacy on social media. The authors
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describe how school administrators should engage with physical educators and the public to address
physical activity and misconceptions or misinformation about physical literacy on social media.
For example, educators and school systems are encouraged to locate and use social media tools to
aid them in enhancing physical literacy among students. Extending upon this recommendation, our
commentary, by Stellefson, Paige, Chaney, and Chaney [13], argues that professionals who deliver
health education, such as those in public health and school systems, need to be wary of designing and
sharing social media interventions or campaigns that are most suited to population segments that are
text-, tech- and eHealth-literate. To provide explicit guidance based on our recommendations, we
present communication and advocacy roles and responsibilities of health education specialists in the
context of social media research and practice.

The global expansion of social media has resulted in various platforms transforming into promising
avenues for the delivery of health promotion messages, self-management education, and interventions.
This Special Issue highlights the versatility and flexibility of social media, in that it can be used
effectively with a variety of health promotion topics and with many populations (i.e., adolescents,
adults, and patients living with a chronic illness). In exploring the depth of challenges and complications
related to using social media for health promotion, these studies demonstrate the value of theory- and
model-driven approaches in understanding factors that have a fundamental effect on how social media
can be used and optimized for health promotion. The factors explored in this Special Issue included
socio-cultural identity, trust in online resources, and literacy levels, among others. Of particular note,
is that the results of these studies draw our attention to considering a triad of factors associated with
health promotion on social media, including what information is exchanged, how it is communicated,
and by whom is it is delivered and received. As we consider the potential fit of social media for a
particular audience or disease context, we must weigh these factors in addition to the affordances of
various online health promotion programs.

Furthermore, these eleven papers present new opportunities for the development of future social
media interventions and analyses. While we believe that researchers and practitioners should tackle
these new opportunities head on, it is important to recognize that significant headwinds are likely to
come from individuals or entities using social media to promote alternative views on health-related
issues or unhealthy behaviors that are not backed by scientific evidence. Therefore, to prevent the
spread of health-related misinformation, health education specialists must be vigilant in monitoring
and evaluating public health advocacy and communication occurring on social media. The authors
in our Special Issue highlight innovative methodologies to efficiently and effectively tackle these
endeavors. We firmly believe that results from these studies will expand and build upon traditional
health education approaches and improve participative engagement in health promotion through
systematic online community building that supports improvements in public health outcomes.
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Abstract: Background: With the popularity of mobile Internet and social networks, an increasing
number of social media-based health management systems (SocialHMS) have emerged in recent years.
These social media-based systems have been widely used in registration, payment, decision-making,
chronic diseases management, health information and medical expenses inquiry, etc., and they
greatly facilitate the convenience for people to obtain health services. Objective: This study aimed
to investigate the factors influencing sustained health engagement of Social HMS by combining the
theory of planned behavior (TPB) with the big-five theory and the trust theory. Method: We completed
an empirical analysis based on the 494 pieces of data collected from Anhui Medical University
first affiliated hospital (AMU) in East China through structural equation modeling and SmartPLS
(statistical analysis software). Results: Openness to new experience has a significantly positive
influence on attitude (path coefficient = 0.671, t = 24.0571, R? = 0.451), perceived behavioral control
(path coefficient = 0.752, t = 32.2893, R2= 0.565), and perceived risk (path coefficient = 0.651, t = 18.5940,
R? = 0.424), respectively. Attitude, perceived behavioral control, subjective norms, and trust have a
significantly positive influence on sustained health engagement (path coefficients = 0.206, 0.305, 0.197,
0.183 respectively, t = 3.6684, 4.9158, 4.3414, and 3.3715, respectively). The explained variance of the
above factors to the sustained health engagement of Social HMS is 60.7% (R?> = 0.607). Perceived risk
has a significantly negative influence on trust (path coefficient = 0.825, t = 46.9598, R? = 0.681).
Conclusions: Attitude, perceived behavioral control, subjective norm, and trust are the determinants
that affect sustained health engagement. The users’ personality trait of openness to new experience and
perceived risk were also found to be important factors for sustained health engagement. For hospital
managers, there is the possibility to take appropriate measures based on users’ personality to further
enhance the implementation and utilization of SocialHMS. As for system suppliers, they can provide
the optimal design for SocialHMS so as to meet users’ needs.

Keywords: social media-based health management systems; theory of planned behavior; openness to
new experience; sustained health engagement

1. Introduction

With the rapidly increasing development of mobile Internet and the popularity of social networks,
an increasing number of social media-based health management systems (SocialHMS) have emerged in
recent years [1]. These social media-based systems have been widely used in registration [2], payment,
decision making, chronic diseases management, health information and medical expenses inquiry [3],

IJERPH 2019, 16, 1495; doi:10.3390/ijerph16091495 7 www.mdpi.com/journal/ijerph
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etc., and they greatly facilitate the convenience for people to obtain health services [4,5]. WeChat is one
of the most popular social media platforms in China. In the medical field, the application of WeChat can
provide patients with functions such as inquiry, appointment, number taking, payment, etc. As long as
they pay attention to the public account of the hospital, they can realize more convenient services in
WeChat. For example, in terms of Anhui Provincial Hospital, patients can pay attention to the WeChat
public number of the hospital, so that they can not only view the relevant information of doctors and
experts in the department but also select an appropriate doctor to make an appointment according
to their own symptoms and conditions. What is more, they can make use of other advantages of
the public number, such as checking the hospital address and ride information, visiting the waiting
team information, checking test results, paying online, and checking medical expenses. By using
WeChat as a social media platform to develop a health management system, it is possible for patients
to shorten the waiting time, appointment arrangement, registration, and examination in the treatment
process, so that they can reasonably arrange the waiting and treatment time. When patients know their
waiting time for medical treatment, they can arrange their daily affairs flexibly. With the continuous
improvement of social media, the application development of social media-based health management
system is constantly changing. In addition, the functions of such systems are getting closer and closer
to becoming perfect, and the process is more convenient, and meanwhile, the service is more and more
optimized. First, a social media-based health management system can realize the connection between
patient information and hospital system data, so that data analysis can provide better personalized
medical services for patients. For example, the patient can pay attention to the WeChat public number
of the hospital and seek medical treatment through the public number before they come to the hospital.
Second, information such as charges is transparent, and patients can obtain more information, which is
conducive to reducing information asymmetry and improving the relationship between doctors and
patients. Third, through a social media-based health management system, patients can actively
participate in the system, increasing sustained health engagement [6]. Fourth, after collecting data
through a social media-based health management system, analysis can be performed to rationally
allocate medical resources and change the state of imbalance of existing medical resources. In short,
the benefits of the application of social media-based health management systems are numerous, such as
that: (1) They bring convenience to patients’ medical services; (2) they accelerates the transformation
of the medical industry; and (3) they make medical services develop in the direction of intelligence,
personalization, and autonomy. For instance, Le Zhang et al. proposed the implementation process and
significance of developing a medical information service system based on the WeChat public platform.
The system is mainly composed of micro-sites and micro-medical networks, which can provide
static and dynamic information inquiry services, as well as appointment registration and consulting
services. Through this system, patients can receive medical services on the mobile phone in real time,
hence simplifying medical procedures and improving patient satisfaction [7]. Further, Haolin studied
the performance of social media-based conversation agents in the quit smoking program. The results
showed that the presence of social media-based health management systems significantly increased
participants” engagement and smoking cessation effectiveness [8]. What is more, Velasco et al. found
that the social media-based mobile Internet health information exchange is regarded as an opportunity
to improve public health supervision. On the basis of the traditional systems in which doctors and
laboratories report infectious diseases to government agencies, infectious disease cases can be identified
more quickly with the help of social media innovation. Social media-based health management systems
could allow surveillance epidemiologists to identify potential public health threats, such as rare new
diseases and early warning of epidemics [9]. Medical cyber-physical systems (MCPS), which present a
new level of integrated intelligence that is characterized by interaction and coordination of computing
processes with physical processes, can provide pregnant women with advanced medical care to achieve
eugenics [10]. However, one problem of concern is that some patients lose interest in using it and
cease using it. Several studies have indicated that users of hospital information systems (HIS) stop
using a system after the system has been implemented and adopted by the healthcare organization [11].
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Discontinuance wastes a large amount of quality improvement money spent on implementing the
system [12]. More importantly, regarding social media-based health management systems (Social HMS)
as a continuous application is important because continuity is the prerequisite for the success of
SocialHMS implementations. The significance of behavior continuity in achieving goals has been
recognized for a long time in different contexts, including quality improvement [13] and organization
success [14]. Thus, it becomes necessary to study factors influencing sustained health engagement and
to understand how to use them to enhance the system use and benefits [15].

At present, most of the exiting studies in the area of SocialHMS are focused on the acceptance,
development, and application of these systems [16]. In addition, most of the studies about information
system (IS) continuance are focused on business-oriented IS such as corporate IS [17-19] and
e-commerce [20]. Generalizing the outcomes of these studies to the HIS domain is not possible,
given the dependence of factors influencing continuance on the context of IS use [21]. Under these
circumstances, researchers have called for the study of continuance in the HIS context [22].

Theory of planned behavior (TPB) has been widely accepted as an effective model, which can
explain the behavior intention. Further, it is the expansion of theory of reasoned action (TRA),
which holds the opinion that any factor could indirectly influence use behavior through attitude and
subjective norms [23]. However, the results of many studies show that user’s behavior intention
does not always lead to actual behavior. Thus, TPB extends TRA by adding a new component,
“perceived behavioral control” to cover nonvolitional behaviors for predicting behavioral intention
and actual behavior [24]. According to TPB, individual behaviors can be explained by the behavioral
intention which is influenced by attitude, subjective norms, and perceived behavioral control.
Attitude towards behavior can reflect likes and dislikes, as well as affective feedbacks, such as
whether an experience is pleasant or not [25]. Subjective norm refers to an individual’s perception of
social pressure when taking some actions [26]. Perceived behavioral control could be further subdivided
into external and internal control factors. Internal control factors refer to an individual’s ability, skill,
emotion, the impulse of certain behaviors, etc. External control factors refer to the intervening degree
of that environment and facilities for some certain behavior occurring [27]. However, TPB has been
criticized for focusing on cognitive factors but ignoring the affect and identity [28].

In the area of social personality psychology, the big five personality types, which are also
known as the five-factor model (FFM), have received wide interest and approval [29,30]. This model
possesses a high degree of stability in examining cross-cultural phenomena like language benefited
from its unique dimensions and levels. Two core issues have been settled in FEM: (1) Distinguishing
individual difference and describing order; and (2) structure existing in the individual difference
construct [31]. Five relatively stable factors of FFM have been discovered after evaluating and
analyzing the experimental results and factors. They are: (1) Extrovert (voluble, confident,
and energetic); (2) easy-going (kind, good-natured, cooperative); (3) reliable (cautious, responsible,
organized); (4) emotionally stability (calm, non-jittery, good-tempered); and (5) elegant (wise, educated,
independent-thinking). All these five factors are highly regarded as the big five, in which the latter has
been confirmed by other social-personality psychologists in their strict inspections and studies [32].
From the factors of FFM, openness to experience may be associated with an individual’s behavior
intention. The greater the openness of a user, the more willing and confident they are to try new
things [33], which reflects an individual’s way of receiving information and processing tendencies.

Perceived risk originates from psychology and has been introduced to the marketing field [34].
It refers to an individual’s perceptions and cognition concerning various objective risks in one’s
environment and emphasizes an individual’s experience obtained from intuitive judgment and
subjective feeling, as these affect cognitions. Research has found that in certain scenarios, as a result
of decision-making variables, behavior intention is related to the level of risk perception of decision
makers [35,36].

To sum up, this study is to investigate the factors influencing continuous use of SocialHMS via
the integrated research model which combines TPB with openness experience and perceived risk.
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The research model is presented in Figure 1. By taking account of numerous literature and actual
conditions, we propose eight research hypotheses broken into three categories: (1) Openness to new
experience; (2) theory of planned behavior; and (3) perceived risk and trust.

H1 :@ H4

Perceived Sustained

Openness to

new H2- behavioral H5 health
experience control engagement
A
Hi
Subjective
H3 norms
Perceived risk H7- Trust HS

Figure 1. Research model.
1.1. Openness to Experience

Openness to experience, which is from the NEO Personality Inventory (NEO-PI-R) scale defining
FFM, is correlated with curiosity, broad-ranging interests, and open-mindedness [37]. Among the
factors of FFM, openness to experience may be associated with an individual’s behavior intention
because it is a reflection of the characteristics of those individuals who are more open to new ideas and
experiences, and more willing and confident to try new things, which reflects an individual’s way
of receiving information and processing tendencies. Further, it is a very important variable that can
influence the individual’s behavior. Firstly, Lim and Lee found that openness of medical staff and
active communication are important for nursing students in order to have a positive attitude toward
complementary and alternative therapies [38]. Secondly, Bandura proposed his ternary interaction
model that human motivation is generated by one’s behavior, cognitive style, and environment [39].
An individual will not only respond to the external environment, but also adopt some strategies to
change the environment they are in. Hascher and Hagenauer examined that openness to experience
can positively predict a teacher’s self-efficacy [40]. Hull and Booker’s model also consistently identified
openness to experience as a significant contributor to teacher self-efficacy [41]. This research employs
the self-efficacy model to evaluate patient performance and feedback on their effectiveness of the
SocialHMS. In addition, some research found that the perceived behavioral control based on personal
experience and expected blocks will also affect behavior [42]. Thirdly, in the process of using SocialHMS,
the user may be confronted with various risks, some of which could be sensed while some could
not; some could be exaggerated while some could be diminished. Existing research has shown that
perceived risks of consumers from different groups have different impacts on purchase intention [43].
Based on the openness to experience, it is certain that a user with a high degree of openness is good at
absorbing new experiences, being brave to take the challenge, and effectively using various strategies
to cope with the changes when facing unknowns. Meanwhile, the user of this kind would actively
search for innovation when tackling problems, and therefore, can adjust to new changes quickly. In this
study, Social HMS can be viewed as a kind of new experience. These social media-based systems are
used in registration, payment, decision-making, chronic diseases management, health information and
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medical expenses inquiry, etc. A user with a high degree of openness is more willing and confident to
accept and use SocialHMS, and they can adjust to the new changes quickly.
Thus, the following are three hypotheses related to openness to experience:

Hypothesis 1 (H1): Openness to new experience has a significant positive relationship with attitudes towards
using the Social HMS system.

Hypothesis 2 (H2): Openness to new experience has a significant positive relationship with perceived behavioral
control over use of the Social HMS system.

Hypothesis 3 (H3): Openness to new experience has a significant positive relationship with perceived risk of
using the SocialHMS system.

1.2. Theory of Planned Behavior

Perceived behavioral control has been defined as the perceived difficulty of performing a behavior
and points out that an individual’s behavior is restricted by his or her own ability to perform the
behavior along with influences from the external environment. This reflects one’s cognition about the
factors that can either promote or impede the action, thus affecting the possibility to conduct this action.
Ajzen cited numerous studies supporting the correlation between the behavior intention and perceived
behavior control [42]. He believed that a stronger perceived behavior control led to a stronger behavior
intention. Lots of studies showed that perceived behavior control could predict the behavior intention,
such as predicting the user’s intention of using the new software [44]. Perceived behavior control
could coordinate the relationship between behavior intention and using behavior, thus exerting a direct
influence on the behavior intention. Users’ confidence concerning the difficulty of using SocialHMS
could influence the capability of controlling the information system, hence affecting their intention to
use SocialHMS.

Attitude refers to an individual’s evaluation of personal behaviors. Attitude towards behavior is
determined by the product function sum of belief and outcome evaluation. The attitude examined in
this research is about the patients” adaptation to Social HMS and whether they gained pleasure from
it. Healthcare researchers consider attitude as an important factor in determining the user behavior
in adopting guidelines or in SocialHMS use. This is evident in influential models created to explain
the user’s adoption of guidelines [45] and in attitude being the main predictor and guideline the
use in healthcare studies [46,47]. Subjective norm refers to the individual’s perception of what he or
she believed about others’ likelihood to sustain use of the Social HMS [48]. Subjective norms could
come from both internal and external avenues. Internal influence mainly refers to an influence that
comes from friends, family, colleagues, leadership, etc., while external influence refers to mass media
reports, the opinions of the experts but not individual information [49]. Venkatesh and Davis believed
that when a social role wants an individual to perform a behavior, and when the social role can
provide a corresponding reward or punishment, individuals tend to follow the social impact [50].
Research concerning this influence of social norms comes from examining users who are participating
in virtual communities [51]. Bock and Zmud found that organizational climate forms subjective norms
and strongly influences knowledge-sharing intentions among workers [52]. Further, the influence
of this factor can be used to study the continuous use of IT systems. The use of SocialHMS can be
regarded as a kind of social activity, and the users’ behavior toward using SocialHMS can be observed
by a range of the group. What is more, behavior toward using SocialHMS may affect the public’s
perception and evaluation of users. When both of the two points were perceived by users, it is likely
that sustained health engagement will be affected.

11
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Therefore, we proposed the following hypotheses:
Hypothesis 4 (H4): Attitude has a significant positive relationship with sustained health engagement.
Hypothesis 5 (H5): Subjective norms have a significant positive relationship with sustained health engagement.

Hypothesis 6 (H6): Perceived behavioral control has a significant positive relationship with sustained
health engagement.

1.3. Perceived Risk and Trust

Perceived risk theory believes that as long as the output and outcome are uncertain, risk will be
generated [53]. There are two uncertainties of every consequence in the decision to use SocialHMS.
One is an uncertainty about the results (Whether the results will satisfy their purpose), and the other
is uncertainty about the failure of using the system. These uncertainties, when perceived by users,
may create situations of risk. For example, some studies have shown that users will give up using the
system if they perceive it as a threat to their professionalism [54]. Further, sense of privacy is the aspect
of the form of perceived risk on the Internet environment, representing the worries and concerns over
one’s exposure of privacy [55]. According to the special use environment of SocialHMS, the patient’s
personal privacy information is sometimes recorded. Thus, the protection of privacy information will
greatly affect patients’ perceived risk level of SocialHMS. This may then affect patients” continuous use
of the system.

Trust in our study refers to patients” trust that SocialHMS could provide the service they needed.
McKnight had shown that trust has an impact on the intention for continuous use [56]. Based on the
earlier research results, trust has the following characteristic, risk. That is to say, trust itself represents
the intention to take risks; therefore, our study sought to explore the indirect impact of trust on
sustained health engagement through perceived risk.

Thus, we proposed the following hypotheses:

Hypothesis 7 (H7): Perceived risk has a significant negative relationship with the user trust in Social HMS.

Hypothesis 8 (H8): The user trust in SocialHMS has a significant positive relationship with sustained
health engagement.

2. Methodology

2.1. Toolkits

The structural equation model (SEM) matured in the 1980s and is a better method in social science
research, remedying the shortcomings of traditional statistical methods [57]. Several advantages of
SEM are listed as follows: (1) It can process multiple dependent variables at the same time; (2) it allows
independent variables and dependent variables to contain measurement errors; (3) it simultaneously
estimates factor structure and factor relationship. The measurement of the structural equation model
mainly includes two major evaluations. The first is the evaluation of the measurement model,
including the relationship between the observed variables and the latent variables (data reliability
and validity analysis). The strength of the model’s interpretation of the latent variable is the R,
value. The second is the evaluation of the structural model. That is, the relationship between latent
variables supports whether the model hypothesis is supported. The structural equation model is
established by partial least squares (PLS), and the measurement quality (measurement model) and
mutual relationship (structural model) are evaluated. Though the ordinary least squares method as the
estimation technique, PLS performs an iterative factor analysis set and applies a bootstrap method to
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estimate the significance of the path (t value). It is a powerful method for analyzing complex models
using smaller samples. SmartPLS is developed in Java and can run on any platform. It provides three
choices of internal weight modes: Centroid weight, factor weight, and path weight. It can set the
number of iterations, iteration precision, and missing value processing. Thus, in this study, we used
SmartPLS to evaluate the measurement properties and tested the hypotheses. Note that SmartPLS
is a statistical analysis software designed by the development team of Ring, Wende, and Will of the
University of Hamburg, Germany in 2005.

The rationality and reliability of the questionnaire are reflected in the form of the scale.
The rationality of the scale determines the reliability and availability of data collection. Therefore,
before statistical analysis of the results of the questionnaire, the credibility of the data should be
analyzed to ensure the availability of the data and the credibility of the interpretation of the model.
Only when the credibility of the data is within the acceptable range are the data collection results of
the questionnaire reasonable and reliable, and the value of further analysis and statistics available.
Cronbach’s alpha reliability coefficient is used to measure the reliability analysis of the data. The higher
the value, the higher the reliability of the table. It is generally accepted that a reliability coefficient
above 0.7 is acceptable, and less than 0.7 indicates that the item of the scale needs to be adjusted [58].
Therefore, the threshold used herein is that the Cronbach’s alpha coefficient be greater than 0.7.

Validity analysis, also known as effectiveness analysis, is mainly to detect whether
each measurement question accurately expresses the meaning of each research variable [59].
Accurate expression means high degree of agreement, and high degree of data validity. Regarding the
analysis of data validity, this study conducted two aspects of analysis, one being the analysis of
convergence validity and the other the analysis of differential validity. For convergence validity,
this paper measured two aspects: (1) Composite reliability (CR); and (2) average variance extracted
(AVE). In general, composite reliability is greater than 0.6, indicating that the inherent consistency of all
measurement questions is higher. Average variance extracted (AVE) is greater than 0.5, indicating that
the measurement questions can better reflect the characteristics of each research variable in the
model [60]. For differential validity, the analysis can be performed by the square root of the AVE value.
The data for the diagonal position are the square root of the mean variance extraction rate (AVE value)
for each study variable. When the square root of the mean variance extraction rate (AVE value) of each
measurement question is greater than the correlation coefficient between the variables [61], it indicates
that there is a strong discriminant coefficient between the variables, that is, the difference between
each measurement variable is better. In general, the larger the R? value, the stronger the model’s
interpretation of each latent variable.

2.2. Sample and Data Collection

Considering the large number of existing studies that have adopted online survey research methods
to collect data, we followed a similar data collection method by designing a survey questionnaire to
collect data. Measures for the seven variables in our research model were adapted from previous
studies. We referred to the relevant research and looked at the variables as well as the relationships
among them. Then, by consulting the item of each variable in literature and combining the characteristic
of this study, we increased and modified the related question appropriately. Finally, we designed the
questionnaire of this study. Our questionnaire adopts a Likert 7-grade scale ranging from 1 (Highly
Disagree) to 7 (Highly Agree).

The data collection of this study was carried out in Anhui Medical University first affiliated hospital
(AMU), which is a 3A hospital in East China. 3A represents the highest level of hospital in China.
The hospital has implemented SocialHMS for 3 years and already has many users. All respondents
had 2-3 years of experience using SocialHMS. Firstly, in order to ensure the structural integrity of
the questionnaire [62], the English reference scale in the questionnaire was translated into Chinese
by a professional translator. After the preliminary design of the questionnaire, in order to ensure
the validity and reliability of the questionnaire, we implemented a pilot survey and collected 100
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questionnaires in AMU Hospital in June 2014. According to the collected data from the preliminary
survey and the advice of the respondents, we adjusted the questions that were difficult to understand.
Then, we analyzed the reliability and validity of the data using SmartPLS52.0 and confirmed the good
reliability and validity of the questionnaire. The effort to determine reliability is described further
along in the data analysis section. Finally, we conducted a survey in the hospital from October 2014 to
March 2015. In order to achieve a reasonable response rate, we granted small gifts such as pre-paid
phone cards, brush pots, and a creative small fan to each respondent. Each item was valued at about
¥30, about $5. A total of 550 questionnaires were handed out, and we received 532 questionnaires,
of which 494 were valid. The return rate was 96.7%, and the valid response rate was 92.9%.

3. Results

3.1. Analysis of Measurement Model

The acceptability of the measurement model was assessed by the reliability of individual items,
internal consistency between items, the model’s convergent, and discriminant validity. Table 1 provides
the descriptive statistics generated from the initial data, including the mean, standard deviation, and factor
loading for each variable. Table 2 shows the Cronbach’s alpha, composite reliability, average variance
extracted (AVE), and square root of the AVE, as well as the correlations between the constructs. It is
generally accepted that a reliability coefficient above 0.7 is acceptable. Therefore, the threshold used here
is that Cronbach’s alpha coefficient be greater than 0.7 [59]. As shown in Table 2, Cronbach’s alpha of
the seven constructs are all above the recommended criterion of 0.70, ranging from 0.7188 (Subjective
norm) to 0.8571 (trust), which shows that the measures are reliable and internally consistent. Further,
convergent validity and discriminant validity tests can be conducted by using SmartPLS2.0.

Convergent validity is generally assessed by the loadings of all the items; composite reliability
(CR), average extracted variance (AVE), and discriminant validity should be evaluated by examining
whether AVEs are higher than the interconstruct correlations. As shown in Table 1, the loadings
of all the items are above the threshold of 0.75, indicating that the observed variables have high
convergent validity. Furthermore, there is a high correlation between the observed variables and their
belonging structure variables. Composite reliability that achieved 0.70 or above means the scale has
good reliability. In general, composite reliability is greater than 0.6 and average variance extracted
(AVE) is greater than 0.5, indicating that the reliability of this model is good [60]. Table 2 shows
composite reliability is above 0.70 for all the variables in this study. Moreover, Table 2 shows AVE in
this study is above 0.50 throughout, which denotes that the latent variables have a convergence ability
that is quite ideal. When the square root of the mean variance extraction rate (AVE value) of each
measurement question is greater than the correlation coefficient between the variables, it indicates
that the difference between each measurement variable is better [58]. Further, the square root of the
latent variables AVE value is greater than the absolute value of the correlation coefficient among latent
variables. Thus, the discriminant validity of latent variables has been readjusted to meet standard.
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Table 1. Reliability analysis of variables.

Item Statistics

Construct
Construct Items Mean Std. Deviation Loading
OtE1 * 5.44 135 0.856783
Openness to New Experience OtE2 * 5.64 1.28 0.905741
OtE3 * 5.26 1.44 0.837521
Attitudel 6.07 1.1 0.826909
Attitud Attitude2 6.02 1.1 0.827472
ttude Attitude3 6.02 1.05 0.848277
Attituded 5.93 1.16 0.822302
PBCI * 5.77 12 0.829332
Perceived Behavioral Control PBC2 * 5.86 1.19 0.862304
PBC3 * 5.65 1.28 0.820957
SN1 4.96 1.71 0.756089
Subjective Norms SN2 5.62 1.35 0.819427
SN3 5.55 1.31 0.822804
) . PR1 5.75 1.26 0.891781
Perceived Risk PR2 5.63 1.24 0.917101
Trustl 5.6 1.23 0.804032
Trust Trust2 5.44 1.24 0.824332
rus Trust3 5,61 1.23 0.847866
Trust4 5.78 1.19 0.869369
. su1 5.69 12 0.888886
tained Health E t
Sustained Health Engagemen su2 5.62 1.29 0.889958

* The construct items are used to explain the construct. For example, OtE1, OtE2, and OtE3 are scales of the openness
to new experience. PBC1, PBC2, and PBC3 are scales of the perceived vehavioral control.

Therefore, the reliability of this study is good.

3.2. Analysis of Structural Model

Model fitting results are shown in Figure 2 and Table 3: The hypothesis of the impact of openness
to experience personality trait on the attitude of use toward the SocialHMS (H1) is verified. In general,
the t value is greater than 1.64, indicating that the hypothesis is supported [61]. Its path coefficient was
0.671 (t = 24.0571). Obviously, it reaches the significant level of 0.01, and the explained variance is 45.1%.
The results show that the independence of the user’s personality has a positive, significant influence
on perceived usefulness. The path coefficient of openness to experience to perceived behavioral
control is 0.752 (t = 32.2893), and this also reaches the significant level of 0.01, with an explained
variance of 56.5%. Therefore, openness to experience has a positive significant influence on perceived
behavioral control, and (H2) is verified. The path coefficient of openness to experience to perceived
risk is 0.651 (t = 18.5940), and this also reaches the significant level of 0.01. Because the path coefficient
is negative, the negative correlation of openness to experience to perceived risk can be verified. Thus,
hypothesis H3 was supported. H7, the hypothesis of perceived risk to trust has been verified, too.
Its path coefficient is 0.825 (t = 46.9598), reaching the significant level of 0.01, and the explained variance
is 68.1%. The path coefficient of attitude (H4), perceived behavioral control (H5), subjective norms
(H6), and trust (H8) in the intention of sustained use of the SocialHMS were 0.206 (t = 3.6684), 0.305
(t =4.9158), 0.197 (t = 4.3414) and 0.183 (t = 3.3715), respectively. Therefore, H4, H5, H6, and H8 are
verified. H4, H5, H6, and H8 reach the significant level of 0.01. Hence, we drew a conclusion that the
perceived risk has a significant influence on the sustained intention to use SocialHMS. The explained
variance of the above factors to the sustained health engagement of SocialHMS is 60.7%.
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Perceived risk

£ =0.424 0.183*(3.3715)
Figure 2. Model results. ** represents p < 0.01.
Table 3. Hypothesis testing results of the model.

Hypothesized Path. Standardized Path Coefficients t-Value Results
H1: OtE -> Attitude 0.671 24.0571 Yes
H2: OtE -> PBC 0.752 32.2893 Yes
H3: OtE -> PR 0.651 18.594 Yes
H4: Attitude -> SU 0.206 3.6684 Yes
H5: PBC -> SU 0.305 4.9158 Yes
Hé6: SN -> SU 0.197 4.3414 Yes
H7: PR -> Trust 0.825 46.9598 Yes
H8: Trust -> SU 0.183 3.3715 Yes

4. Discussion

This paper studied the continuous use behavior of SocialHMS. As the experimental analysis
results have shown, the 8 hypotheses proposed in the model have all been supported.

The analysis of H1, H2, and H3 showed that the openness to new experience personality trait
has a significant positive impact on the attitude, perceived behavioral control, and perceived risk,
thus improving sustained health engagement. The verified H4 and H5 show that the attitude and
perceived behavioral control have a direct effect on sustained health engagement. The personality trait
of openness to experience was a case in point. The greater the openness of a user, the more willing
and confident they are to accept and use SocialHMS. Developers can improve SocialHMS based on
the openness to experience and match the users through big data and cloud computing with each
respective personality characteristic. System designers can improve the operation and function of
SocialHMS. Then, system designers can design more humanized and more acceptable SocialHMS to
enhance the user’s sustained health engagement. Over time, web designers should seek to improve
user attitudes towards, and perceived behavioral control by the use of the SocialHMS, which is likely
to increase user engagement.

The empirical results of H6 indicated that subjective norms have a positive effect on the user’s
sustained health engagement. By enhancing the user’s subjective norms, through official promotion,
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advertising, word of mouth, and system promoters can improve patients’ positive cognition of the
system [63], as well as effectively enhance the doctors’ sustained health engagement.

The supported H7 indicated that perceived risk has a significant negative relationship with user
trust in SocialHMS. The supported H8 shows that user trust in SocialHMS has a significant positive
relationship with sustained health engagement. The support for these two hypotheses indicates that
the lower the risk in the Social HMS users perceive, the more trust they place in the system, and the
more sustained health engagement will result. From this perspective, hospitals could improve patients’
trust and strengthen their sustained health engagement through improving the Social HMS safety
features and strengthening patients’ privacy safeguards [64].

5. Conclusions

Three theories including TPB, the big-five trait theory, and risk and trust theory were introduced
in this study so as to, on the one hand, examine the relationship between openness experience and
sustained health engagement and, on the other hand, examine how perceived risk affects sustained
health engagement in the context of social media-based health management systems (Social HMS).
Our results revealed that attitude, perceived behavioral control, subjective norm, and trust are the
determinants that affect sustained health engagement. The users’ personality trait of openness to
new experience and perceived risk were also found to be important factors for sustained health
engagement. The results of this study integrate two research streams, IS and healthcare, to provide a
holistic understanding of the sustained use of SocialHMS both by users and researchers. The research
model is quite novel and combines the classic TPB model with both the big-five theory and risk and
trust theory. This can be seen as an endeavor to extend the TPB model. In essence, the paper has
provided a new perspective to the study of sustained health engagement, demonstrating the effect of
personality (openness to new experience) on use of hospital systems [65]. It can also provide designers
with a reference for system optimization [66], as well as for decision-making support for medical
institutions [67], thus further improving the implementation of various intelligent technologies in
hospitals. Designers can improve SocialHMS based on this personality perspective, and they can design
more humanized and more acceptable hospital information systems to enhance the user’s sustained
health engagement. Through official promotion, advertising, and word of mouth, hospitals can
improve patients’ positive cognition of the system and effectively enhance doctors’ sustained health
engagement by enhancing the user’s subjective norms. Hospitals could also improve patients’ trust
and strengthen their sustained health engagement through improving the Social HMS safety features
and strengthening patients’ privacy safeguards.
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Abstract: The Internet, and particularly YouTube, has been found to be and continues to develop
as a resourceful educational space for health-related information. Understanding physical literacy
as a lifelong health-related outcome and facilitator of an active lifestyle, we sought to assess the
content, exposure, engagement, and information quality of uploaded physical literacy videos on
YouTube. Two researchers collected 300 YouTube videos on physical literacy and independently
coded each video’s: title, media source of upload, content topics related to physical literacy, content
delivery style, and adherence to adapted Health on the Net Foundation Code of Conduct (HONcode)
principles of information quality. Physical literacy videos that focused on physical activity and
behaviors were the strongest predictor of high quality ratings, followed closely by videos covering
affective domains (motivation, confidence, and self-esteem) of physical literacy. The content delivery
method was also important, with videos utilizing presentations and testimonials containing high
quality information about physical activity. Thus, providers of physical literacy and health-related
online video content should be aware of and adhere to the expected quality standards. As health
information expectations and ethical standards increase, the Internet, and specifically YouTube, has
the potential to enhance video resources, virtual networking opportunities, as well as the sharing,
dissemination, accumulation, and enrichment of physical literacy information for all.

Keywords: physical literacy; activity; social media; online resource; Internet; HONcode; YouTube

1. Introduction

Regular physical activity is a critical component of healthy living, particularly as it pertains to
weight management, preventing chronic disease, and promoting psychological well-being [1,2]. Itis
especially important for youth to become physically active so as to mitigate health risk factors that can
accumulate and negatively impact health outcomes over life course trajectories [3,4]. For example,
obesity affects nearly 1 in 5 American children and adolescents [5]. Struggles with obesity and weight
status present youth with challenges to performing basic movement skills [6], which subsequently
impacts their self-confidence, and in turn, deters their participation in activities that are likely to
develop fine motor skills necessary for physical activity [4]. Physical literacy is a foundational and
enduring concept regarding one’s “motivation, confidence, physical competence, knowledge, and
understanding to value and take responsibility for engagement in physical activities for life [7]”. Given
its conceptualization as the basis for a life course trajectory of healthy living, physical literacy has
evolved into a relevant lifelong learning outcome for all individuals, of all ages and ability levels.

According to Whitehead [8], the affective domain of physical literacy refers to the relationship
among an individual’s confidence, motivation, and self-esteem in relation to their level(s) of physical
activity. Additionally, physical literacy is contingent upon the cognitive accrual and maintenance of,
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“knowledge and understanding to value and take responsibility” for engaging in physical activity across
the life course [7]. Knowing how to live an active lifestyle establishes the cognitive foundation for an
individual to become aware of and attach value to participation in physical activity [9]. Thus, physical
literacy should influence attitudes toward physical activity, wherein “attention to understanding the
importance of physical activity, health and wellbeing throughout the life course [10] (p. 120)” becomes
of prime importance.

At present, scholarly conversations continue as to how to best implement, endorse, and teach
physical literacy in educational settings and sport/physical activity programs [11,12]. For instance, the
Society of Health and Physical Educators (SHAPE) provides resources and professional development
opportunities to help youth develop into physically literate individuals, yet still faces challenges when
attempting to “describe and demonstrate what physical literacy informed practice is and looks like
without being overly perspective and restrictive [11] (p. 270)”. A number of international organizations
(e.g., Aspen, Canadian Sport for Life [CS4L], International Physical Literacy Association [IPLA]) also
offer online platforms that provide informational resources, scholarly publications, strategies for
promoting and implementing physical literacy curriculum and standards, and instructor training
workshops on physical literacy. Despite the wealth of information made available online by these
organizations physical educators, teachers, and those with a general interest in learning remain at a
loss when searching for online physical literacy resources [13].

When considering physical literacy from a health perspective, both as an outcome and antecedent
to an active and healthy lifestyle, it becomes a worthwhile endeavor to examine and understand how
physical literacy information is shared and disseminated on the Internet, and in particular, among
social media users. Social media has been found to be a popular and increasingly-accessible resource
for health-related information [14]. YouTube is a public platform and people from wide ranging
disciplines and contexts access it for information on broad range of topics and issues. As a continually
developing online resource for health information, communication, and promotion, health education
researchers have examined the use and effectiveness of specific popular social media sites such as
YouTube [15-18], Pinterest [19,20], Instagram [21], and Facebook [22]. Given the popularity, reach,
accessibility and unregulated governance of social media, it is critical that users seek and post/upload
information from reputable, qualified and trusted health and medical sources. Therefore, the following
section further details social media as a health-related information platform, with particular attention
paid to YouTube.

Social Media and YouTube as Information Resources

As the Internet and social media allow for asynchronous and synchronous transmission and
dissemination of information, it is critical for proponents of physical literacy (e.g., teachers, parents,
students, etc.) to be aware of how physical literacy is portrayed online, especially through popular
social media which is a common learning forum for youth health and wellness [23]. Given that youth
have been found to place a relatively high value on the accessibility of information made available
on social media [24], extent research has demonstrated that youth are not only pivoting to social
media platforms for health-based information at increasing rates [14], but in doing so, are reporting
benefits such as higher levels of socialization, knowledge procurement, and even socio-psychological
support [25,26]. Likewise, it is in this vein that many individuals of adult-age may hold an unawareness
of the potential opportunities that social media embodies as an emerging medium for health promotion
amongst youth, much of which can be attributed to the complex nature behind how social media
operates to influence youth [24]. For example, given the breadth of social media platforms (e.g.,
Facebook, Instagram, Snapchat, Twitter, YouTube), interactive applications and features made available
to engage with said platforms, and “who” and “what” is accessing and/or creating content, each
operates in conjunction to offer a contextually dynamic space that diverges from what is considered to
be more traditional forms of public health pedagogies [27,28].
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Nevertheless, as posited by Dudley et al. [29], “developing health literacy in young people is
an important construct that should be considered in the context of engagement with social media,”
such that it can offer adolescents, “greater availability of information and with the potential for shared
dialogue and positive normative beliefs that enhance healthy behaviors” (p. 157). Although in
agreement with the aforementioned sentiments, Cale [30] cautioned that because health and physical
education teachers and practitioners alike remain focused on instrumental outcomes rather than health
benefits, the use of social media in physical education pedagogy may very well serve as yet another
platform that replicates and reinforces the same static approaches already in practice. Furthermore,
there is a lack of sourcing of health information from digital technologies on behalf of teachers and
practitioners [31-33], thus prompting growing recommendations in the research literature for an
intentional, “focus on adults’ critical pedagogical response both to health and health-related social
media,” as means “to develop critically aware pedagogues who can support and develop critically
aware youngsters” [30] (p. 216).

Moreover, as noted by Casey, Goodyear, and Armour [33], among the practitioners in their study,
digital technologies were merely used to reinforce traditionally-held physical education pedagogical
practices, the likes of which could be extrapolated to include the interrelationship(s) between social
media technologies, health, and physical education [30]. It is no wonder that recent scholarship has
placed an intentioned focus on the use of social media [34] and related emergent technologies [35]
in the promotion of health-related and physical education information, as well as the bridging of
physical education and digital technology through pedagogical (re)development [36,37]. For instance,
and more narrowly, extant literature has deemed platforms such as Facebook, for example, to be
an effective information resource in diverse contexts, such as through pedagogical design [38-40])
and more pointedly, for the purposes of sharing health information, both at the individual [41] and
organizational [42] levels. As a result, understanding the dynamic functionality and interactivity
of social media platforms, particularly concerning their influence on the health-related behavior(s)
and knowledge of youth, becomes imperative. Thus, we are in alignment with Shaw, Mitchell,
Welch, and Williamson's [43] assertion that all future inquiry on social media as a health intervention
and information resource for youth must consider “the newness of using social media as a health
intervention, the importance of the use of rigorous methodological processes when using social media
as a health intervention, and the need to develop further knowledge on adolescents’ use of social
media (p. 8)”.

While the aforementioned discussion demonstrates the recent (and yet, ongoing) investigation
of social media platforms as health-related, information resources, little attention has been directed
towards evaluating physical literacy videos on YouTube. For instance, although YouTube has been
investigated as a source of information for a number of health-related topics [15-18,44,45], as well as
a teaching aid in physical education [46], physical literacy has been absent from this line of inquiry.
YouTube (www.youtube.com), with 1.8 billion registered users [47], is the largest and most utilized
video-based social media platform globally [48]. The platform allows users to view, upload and rank
video content as well as connect and communicate will fellow users. It is the second most popular
search engine behind Google [48] and is used by 73% of U.S. adults, 94% of U.S. 18- to 24-year-olds, and
85% of U.S. teens ages 13-17 [49,50]. YouTube has been identified as a valuable learning resource that,
when properly integrated into school settings, assists in the daily delivery of curriculum. Its broad
reach and engagement capacity makes it the ideal technology for serving as a supplemental learning
channel that extends the classroom environment beyond the school walls and into natural physical
activity settings [51]. Furthermore, YouTube is one social media platform notably utilized for the
sharing of patient education materials and healthcare information [15,16,18]. Thus, the purpose of this
study was to assess the content, exposure, engagement, and information quality of uploaded YouTube
videos on physical literacy. To this end, we address the following research questions regarding physical
literacy videos posted on YouTube:

1.  Istheinformation quality of YouTube videos on physical literacy associated with viewer attitudes?
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2. Does the quality of physical literacy information in the YouTube videos vary based on
media source?

3. Do the content properties in the physical literacy YouTube videos influence the (a) quality of
information and (b) viewer attitudes?

4. Does the content delivery style of the physical literacy YouTube videos influence the (a) quality of
information and (b) viewer attitudes?

2. Materials and Methods

According to Petrescu [52], on average, 71% of organic desktop searches in Google result in web
users clicking on results from the first page, whereas a click-through rate of just under 6% exists for
page two and three results. Moreover, on the first page alone, 68% of web users will click on results
within the first five listings, as opposed to results 6 through 10, which account for only 4% of all
clicks. As such, to account for user behavior and ensure that a screening method devoid of arbitrary
page and/or video count limits was employed, we utilized the “playlist” feature on YouTube. This
feature allows an account user to curate a playlist of up to a maximum of 150 selected videos. While
no methodology can provide truly objective data collection, we believed the utilization of YouTube
playlists to be an appropriate standard from which to conduct this study. Thus, on September 11,
2018, two members of the research team independently conducted an initial video search, whereby the
keyword “physical literacy” was input into the YouTube search engine.

For each video, we wanted to know which properties of physical literacy were addressed and in
which context, athletic or educational; as well as the media source that uploaded the YouTube videos
and for which target audience they were intended. To address these questions, the following details
were recorded for each retrieved video: title, media source of upload, date of upload (measured in
number of days since initial posting), duration (measured in minutes, seconds), content topics related
to physical literacy (e.g., affective, cognitive, physical), the style of content delivery (e.g., animation,
presentation, demonstration), and adherence to adapted Health On the Net Foundation (HONcode)
principles of video quality (measured in frequency of principles followed).

As it concerned the media source of upload, we assigned each video to one of seven
total categories: (a) educational institution (e.g., university, research institute, primary/secondary
school); (b) government agency/organization (e.g., local sport council, parks and recreation
department, government-sponsored); (c) news media outlet; (d) non-profit organization; (e) physical
education-based/development program (e.g., for-profit organization offering physical education-based
services); (f) professional organization (e.g., teachers association, professional development/learning);
and (g) user-generated content (UGC).

We were also interested in the quality of physical literacy information in the YouTube videos. Efforts
to best determine and measure the quality of information via ethical guidelines for internet-derived
health information, such as self-regulatory codes of ethics, rating tools, third-party reviewers, and both
accreditation and certification systems, have been numerous and diverse in their approaches [53,54].
Yet, one of the more popular and industry accepted tools, HONcode, was selected for this study.
HONCcode is a code of ethics for web site managers to follow as it concerns the presentation of objective
and verifiable medical and health-related information. Extant research reveals that the HONcode has
been well accepted by health-related web sites on account of its comprehensive set of principles that
assess the ethics, quality, transparency, and trustworthiness of online-derived health information [55,56].
Additionally, due to the relative lack of assessment tools for the evaluation of online platforms such
as YouTube [57], Stellefson et al. [18] demonstrated the utility of the HONcode as such a tool, using
an adaptation of the instrument to measure information quality of Chronic Obstructive Pulmonary
Disease (COPD) patient education videos posted to YouTube.

In accordance with each of the eight HONcode principles and subsequent adaptations [18], we
used six adapted principles to evaluate the quality of selected YouTube videos. Although HONcode
was developed as a code of ethics for web site content, we followed the similar efforts of Stellefson et
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al. in adjusting the principles in a manner that would render applicability to video content, which
included thematic alignment with physical literacy and the collapsing of certain principles deemed to
be unsuitable for this particular study. For each video, the coder indicated on a binary scale (0 = No;
1 = Yes) whether or not each of the six principles was followed, at which point a summated score was
computed to measure total adherence to the adapted HONcode principles. Again, given the respective
aims of this study, one of which is to assess the relative quality of information in videos shared on
YouTube, we believe the merits of the HONcode principles and our subsequent adaptation to be best
suited to carry out our data collection.

Additional metrics collected included total video view counts, viewer engagement (e.g., the
number of “likes” and “dislikes”), and number of posted viewer comments. As per YouTube’s “Creator
Academy” platform, a total of 18 example categories (e.g., education, entertainment, people & blogs,
sports) are listed for content creators to organize and optimize the viewer reach of their videos.
Thus, coders screened the listed category for each video (according to YouTube guidelines, only one
category can be selected per video) and evaluated the relevance of the selected category per the video’s
content topic.

As it concerns the categorical organization of both content topics and the delivery of said content,
the authors collaborated to devise a definitive list for each set of categories. In drawing upon
Edwards et al. [10] systematic review of the physical literacy construct, we developed a set of adapted
content subthemes and core categories (noted in parentheses), which included: affective (confidence,
motivation, self-esteem); cognitive (knowledge and understanding, value and responsibility); physical
capabilities (FMS/capacity to move, competence); target audience(s) (youth, adults, none); behavioral
characteristics (health behaviors, physical activity); psychological, social, and attitudinal (academic
performance, enjoyment, support); contextual (structural or unstructured sport, physical education);
and additionally, the subthemes of pathway, environment, holistic/ontological, and pedagogical.
Several categories were first utilized when assessing the style of content delivery, however, after
discussing the perceived intentions and outcomes of each delivery style category, we collapsed them
into four primary classifications: animation (e.g., picture, script); presentation (i.e., academic, in
classroom, conference); demonstration (i.e., visual observation, instructional); and testimonial (e.g.,
organizational, individual).

In order to satisfy the inclusion criteria of this study, video content had to be audible in the English
language and pertinent to physical literacy content topic. Both coders were informed of the respective
criteria for locating and henceforth evaluating each video. For each video that satisfied our inclusion
criteria, both coders saved the video to a YouTube playlist. As previously indicated, a maximum of 150
videos can be saved on a single playlist, which allowed the coders to save a total of 300 videos. Of
those selected, all videos with content that did not relate to the aims and scope of this study (1 = 22),
were not in English (1 = 37), and duplicate videos (1 = 91) were subsequently excluded. Whenever
disagreement arose between both coders as to whether a particular saved video did not meet the
inclusion criteria, resolution was met by either common consensus through discussion or by way of a
third member of the research team. In all, a total of 150 unique videos were saved and utilized for
data analysis.

2.1. Data Reliability

Interrater reliability of codes was established to confirm an appropriate level of consensus between
the two coders. To determine interrater reliability via Cohen’s Kappa (k), or coefficient of agreement,
40 videos were randomly selected and coded by two independent researchers. A subsample size of 40
was deemed appropriate for conducting reliability analyses [58] and the k coefficient cutoff was set at
the moderately acceptable value of 0.60 [59]. Using IBM SPSS software version 25 [60], coefficients of
agreement were computed for coding the properties of physical literacy (k = 0.82), target audiences
(k =0.90), contexts (k = 0.77), and delivery style (k = 0.83). For a further breakdown of the reliability
analyses see Table 1. Additionally, reliability of the adapted physical literacy HONCode principles
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was established using Lin’s concordance correlation coefficient [61] and was determined to be almost
perfect, p. = 0.90. This metric was selected as it can serve as a robust measure between two coders
when observing continuous variables [18,62].

Table 1. Interrater reliability scores for coding content and other focus areas in sample (n = 40) of
physical literacy videos on YouTube.

Content & Focus Areas Cohen’s k
Properties of Physical Literacy 0.82
Affective 0.86
Confidence 0.94
Motivation 0.74
Self-Esteem 0.80
Cognitive 0.62
Knowledge/Understanding 0.71
Value/Responsibility 0.46
Physical 0.82
Fundamental Movement Skills 0.73
Competence 0.85
Behavioral 0.86
Health 0.80
Physical Activity 0.92
Psychosocial and Attitudinal 0.85
Academic Performance 0.91
Enjoyment 0.82
Support 0.74
Target Audiences 0.90
Youth 0.84
Adults 0.84
None N/A
Contexts 0.77
Physical Education 0.75
Structured Sport 0.80
Unstructured Sport 0.71
Style of Content Delivery 0.83
Animation 0.88
Demonstration 0.85
Presentation 0.86
Testimonial 0.65

2.2. Data Analysis

IBM SPSS software version 25 [60] was utilized to run basic frequency and descriptive statistics
to understand more about the affective, cognitive, behavioral, physical, psychological, social and
attitudinal properties of physical literacy covered in the YouTube videos. Likewise, the target
audiences, athletic/educational contexts, and media source of the YouTube videos were also examined
via frequency and descriptive statistics. The quality of each video was determined by the adding
together the number of adapted HONcode principles that each of the physical literacy YouTube
videos met; adherence to 0-3 principles indicated low quality, while 4-6 principles suggested high
quality [18]. Due to the non-normal distribution of data, the Mann-Whitney U test was conducted
to determine associations between video quality of information and viewers’ attitudes, via “likes”
(Research Question 1). Similarly, Fisher’s exact test was conducted to determine associations between
media source of the YouTube videos and adherence to the adapted HONCode principles (Research
Question 2). Binary logistic regression analyses were run to examine the influence of physical literacy
YouTube video content properties on the quality of information (Research Question 3a) and viewer
attitudes (Research Question 3b). Likewise, binary logistic regression analyses were run to determine
the potential influence of the content delivery style of the physical literacy YouTube videos on the
quality of information (Research Question 4a) and viewer attitudes (Research Question 4b).
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2.3. Results

Demographic data and frequencies can be found in Table 2. However, prior to sharing the results
of the research questions, we wanted to highlight several of the more critical aspects of the YouTube
videos on physical literacy. The most prominent physical literacy properties covered in the YouTube
videos were those centered on physical constructs (n = 122; 81.3%), followed closely by psychosocial
and attitudinal concepts (1 = 117; 78.0%), and behavioral aspects (n = 111; 74.0%). Affective components
of physical literacy were present in the majority of the YouTube videos (n = 91; 60.7%), while the
cognitive constructs were discussed in less than half of the videos (n = 67; 44.7%). Over half of the
videos addressed these physical literacy domains in the context of unstructured play and physical
activity (n = 84; 56.0%) with only 28 (18.7%) considering physical literacy in the context of structured
sport and physical activity. The physical education space was the predominant context for 43.3%
(n = 65) of the videos. Of the remaining 85 YouTube videos in which the information was presented
outside the context of physical education, 38 (44.7%) were solely within the space of unstructured
play, while one (1.2%) video focused only on structured sport. Thirty (35.3%) of these videos did
not communicate information within the context of structured or unstructured play, while 16 (18.8%)
videos considered both contexts.

Table 2. Frequencies of physical literacy content, topics, focus, and intent observed in sample of
reviewed YouTube videos (n = 150).

Content & Focus Areas n Percentage
Properties of Physical Literacy

Affective 91 60.7%
Confidence 87 58.0%
Motivation 68 45.3%
Self-Esteem 17 11.3%
Cognitive 67 44.7%
Knowledge/Understanding 64 42.7%
Value/Responsibility 37 24.7%
Physical 122 81.3%
Fundamental Movement Skills 112 74.7%
Competence 74 49.3%
Behavioral 111 74.0%
Health 57 38.0%
Physical Activity 109 72.7%
Psychosocial & Attitudinal 117 78.0%
Academic Performance 27 18.0%
Enjoyment 95 63.3%
Support 78 52.0%

Target Audiences
Youth 133 88.7%
Adults 96 64.0%
None 5 3.3%

Contexts
Physical Education 65 43.3%
Structured Sport 28 18.7%
Unstructured Sport 84 56.0%
Style of Content Delivery

Animation 12 8.0%
Demonstration 74 49.3%
Presentation 56 37.3%
Testimonial 97 64.7%

The summation of content areas might add up to more than the number of videos in each properties because videos
could contain more than one topic.
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The media sources uploading these physical literacy videos to YouTube were diverse. The two
largest media sources of content comprised almost two-thirds of the videos: user-generated (1 = 47;
31.3%) and non-profit organizations (1 = 46; 30.7%). Nearly one-third of the YouTube videos were
uploaded by a government agency/organization (1 = 18; 12.0%), while educational institutions posted
only eight videos (5.3%). Regarding the audiences of the YouTube videos, over half (n = 84; 56%)
portrayed physical literacy as a lifelong journey and were inclusive of both youth and adults. Forty
nine (32.7%) videos specifically addressed physical literacy in youth, while only 12 (8%) were directed
solely towards an adult population. Only five (3.3%) of the YouTube videos were judged to not have
an intended audience.

2.3.1. Research Question 1: Is the Information Quality of YouTube Videos on Physical Literacy
Associated with Viewer Attitudes?

Less than half of the YouTube videos were rated as being of high quality (1 = 64; 42.7%), leaving the
remaining 86 videos (57.3%) to be rated low quality. Principle #2, which requires videos to be clear in
their mission to supplement and not replace information from certified/qualified educators and sources,
was achieved by the most videos (1 = 106; 70.7%). Principle #3, requiring videos to provide information
and instruction in line with the most commonly accepted and understood conceptualizations of
physical literacy, was the second most achieved (n = 91; 60.7%), while Principles #1 and #4, which
required source information (1 = 80; 53.3%) and credentials (1 = 74; 49.3%), were each followed by
nearly half of the videos. For further detail on the HONCode principles see Table A1. Results from
the Mann-Whitney U test revealed a significant difference in the number of viewer likes given to low
versus high quality YouTube videos, U = 3,377.50, z = 2.424, p = 0.015, r = 0.20, such that high quality
videos, or those adhering to 4 or more adapted HONCode principles (Md = 3.00, n = 64), received
more “likes” than low quality videos (Md = 1.00, n = 86).

2.3.2. Research Question 2: Does the Quality of Physical Literacy Information in the YouTube Videos
Vary Based on Media Source?

Due to 4 of the 14 cells (28.6%) containing less than the expected count of 5, Fisher’s exact
test was conducted. The analysis revealed a statistically significant difference in adherence to the
adapted HONCode principles based on the media source, Fisher’s exact test = 39.36, p < 0.001.
The greatest number of high quality videos, per adapted HONCode principles, were posted by
non-profit organizations with 26 (56.5%). While this was just above half of the videos posted by
such social media accounts, the largest proportion of high-quality videos were posted by professional
associations (n = 12; 85.7%;). The vast majority of user-generated YouTube videos on physical literacy
were of low-quality (n = 41; 87.2%).

2.3.3. Research Question 3a: Do the Content Properties in the YouTube Videos on Physical Literacy
Influence the Quality of Information?

Binary logistic regression revealed that the physical literacy properties of the YouTube videos had
a significant association with the quality of the videos, x? (5, N = 150) = 49.73, p < 0.001. The full model
explained between 28.2% (Cox & Snell R square) and 37.9% (Nagelkerke R square) of the variance
in quality, per the HONcode principles, correctly classified 72.7% of the videos. Table A2 shows that
videos focused on physical activity behaviors were the strongest predictor of high quality ratings
(Wald =4.75, df =1, 95% CI: 1.17-18.29, p = 0.029), with an odds ratio (OR) of 4.62. Videos containing
affective content were also found to be a significant predictor (OR = 3.6) of a video being rated as high
quality (Wald = 4.90, df = 1,95% CI: 1.16-11.18, p = 0.027).
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2.3.4. Research Question 3b: Do the Content Properties in the YouTube Videos on Physical Literacy
Influence Viewer Attitudes?

Binary logistic regression revealed no significant findings regarding the influence of the physical
literacy content properties and viewer attitudes.

2.3.5. Research Question 4a: Does the Content Delivery Style of the Physical Literacy YouTube Videos
Influence the Quality of Information?

Binary logistic regression revealed that the delivery style on the YouTube videos” content had
a significant impact on the quality of the videos, x* (4, N = 150) = 42.56, p < 0.001. The full model
explained between 24.7% (Cox & Snell R square) and 33.2% (Nagelkerke R square) of the variance in
quality, per the HONcode principles, correctly classifying 73.3% of the videos. Table A2 shows that
videos delivering content using a presentation style were the strongest predictor (OR = 13.7) of a video
achieving high quality status (Wald = 27.30, df =1, 95% CI: 5.13-36.5, p < 0.001). Delivering content via
testimonial style was also a significant predictor of a high quality video (Wald = 10.01, df =1, 95% CI:
1.77-11.22, p = 0.002), with an OR of 4.5.

2.3.6. Research Question 4b: Does the Content Delivery Style of the Physical Literacy YouTube Videos
Influence Viewer Attitudes?

The full model did not significantly explain any influence of the content delivery style of the
physical literacy YouTube videos on viewer attitudes. However, videos delivering content through
demonstration were found to be the strongest predictor, with an OR of 2.5, of viewers attitudes to “like”
a video (Wald = 4.44, df = 1, 95% CI: 1.07-5.87, p = 0.035).

3. Discussion

The purpose of this study was to assess the content, exposure, engagement, and information quality
of videos uploaded to YouTube, one of the most popular social media websites on the Internet [48].
More specifically, we sought to determine the qualities of videos as they relate to introducing, educating
and serving the public as a shared resource(s) on physical literacy. What follows is a discussion of the
results and implications of the data analysis.

3.1. Content and Delivery

When considering the value of physical literacy videos uploaded to YouTube, it is important
to consider the content of said videos as well as the audience to whom the videos are directed.
An overwhelming number of videos, 133, addressed physical literacy with consideration to youth
while 96 targeted adults. This was an encouraging finding given that enhancing physical literacy
should be a lifelong learning opportunity [63,64] that positively contributes to an enduring lifestyle of
physical activity [56,65]. While physical literacy education and training seem inherently entangled
in a pedagogical focus among physical educators [11,12], self-examination of one’s movements and
interaction with the environment and developing into a physically literate individual can take place in
a variety of spaces, as evidenced by the diverse contexts in which the videos were recorded. Therefore,
it is important for health and activity educators and practitioners, as well as individuals, to consider,
communicate, and embrace physical literacy in the context of fluctuating environments during and
well beyond youth.

Over half of the videos demonstrated the concept of physical literacy through unstructured play or
free play. Unstructured play and/or activities typically occur as time permits, during which participants
determine the rules, (dis)organization, as well as goals and intentions of their activities, play, and
movement without the restrictions of developmental plans that may inhibit their expression and
enjoyment [66]. The value of free or unstructured play is critical in the development of athletic skills,
movement, health and physical activity [67,68] and can positively impact one’s, particularly youth,
progression toward becoming physically literate. Unfortunately, as evidenced by nearly one-third of
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the videos, physical literacy is often considered in the context of structured sport and physical activities
or physical education sites. However, given that more videos placed physical literacy in the context of
unstructured environments advocates for physical literacy as an individual lifelong journey. Thus,
physical literacy instruction should reflect this journey by addressing physical pursuits and activities
throughout the lifecourse, from early stages of physicality to adulthood [9]. As witnessed prior, the
physical literacy videos posted on YouTube demonstrate this life course perspective of physical literacy,
appropriately articulating and disseminating information to viewers as lifelong learners.

Given the breadth of one’s lifelong progression towards physical literacy, a number of topics were
presented in the YouTube videos on physical literacy. Being a construct largely focused on movement
and one’s ability to engage with the physical environment through a variety of movement forms,
competencies and patterns [11,69], it was not surprising that most videos sought to educate viewers
on elements of movement in the development of physical literacy. However, far too many videos
failed to account for the wide array of physical skills and abilities that youth sport participants must
masters. For physical literacy to advance towards becoming a universal health consideration for youth,
one’s subjective understanding of physical capacity to move must be considered. It is of likewise
importance for physical educators and organizations to consider the factors that may hinder youth
from becoming physically active. Thus, it becomes critical that physical literacy is understood as an
individualized journey across one’s life course as dictated by not only embodied interactions and
potential, but also, institutional and structural constraints [8,70], many of which are not addressed
when promoting physical literacy to youth.

The least focused on elements of physical literacy, although still present in over half of the videos,
were those of affect and cognition. While not as salient as psychosocial and health-related behaviors,
it is critical that video content focus more on the development of one’s confidence, motivation, and
especially self-esteem, as a lack any or all of these constructs may hinder one’s disposition towards
lifelong physical activity [8]. Likewise, when videos promote the continuing accumulation (or lack
thereof) of physical literacy’s affective and behavioral components, they begin to cultivate a foundation
from which youth, in particular, can value and take personal responsibility for the lifetime and
long-term positive impacts on a healthy lifestyle [9]. However, this is not to underscore our prior points
concerning the relative power of embodied potential and structural constraints to the subsequent
maintenance of physical literacy. Rather, to cultivate this foundation whereby individuals, especially
youth, are provided the agency to lead physically active lives and henceforth internalize the value
of such a lifestyle, is to stay vigilant. Along these same lines, the positive social aspects of physical
literacy were evidenced in the videos. Content reinforced the development and strengthening of social
networks and support systems through interactions with others, particularly in the formative years of
children and adolescents, which is of vital importance [10].

3.2. Quality

Intended as a code of ethics, the comprehensive set of principles put forth by the HONcode
benefits both users and managers of online content regarding objective, verifiable, ethical, transparent
and trustworthy medical and health-related information. However, not even half of the videos were
deemed to be of high quality, as providers of information may not have shared their health and
education qualifications for providing such information or share the source from which they collected
their information. Yet, the intended mission of many videos was simply to educate viewers, and as
such, it was made clear that physical literacy information was being communicated in accordance with
commonly accepted definitions or understandings and as a supplement, not a replacement, to the
advice of a qualified physical education or health source. Regardless, as a result of these findings, it is
suggested that developers and uploaders of YouTube videos on physical literacy better source their
information and be more transparent with their credentials via disclaimers espousing the adherence to
the HONcode.
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Regarding the quality of information, it was discovered that the greatest proportion (85%) of
high-quality videos belonged to professional associations, despite the largest number of high quality
videos being posted by non-profit organizations. Further, the lowest number of high-quality videos
were of the user-generated variety, who conversely, were also responsible for the highest number and
greatest proportion of low-quality videos. This suggests not only the value that viewers place on
reputable sources of information, but also the preference and trust they may have towards reputable
professional and non-profit organizations. Given the scarcity of high-quality and excess of low-quality
videos posted by individual YouTube users, it was promising to see the potential apprehension viewers
might have towards sources of information coming from individuals and non-credentialed groups
or organizations. Thus, when users are being instructed or advised to use YouTube for additional
information, it is recommended that they be directed to physical literacy videos from reputable sources
that post high quality videos.

Surprisingly, educational institutions posted only eight (5.3%) videos. This is troubling given the
knowledge and research capabilities of people and working groups within such spaces. Furthermore,
as a legitimate health outcome and antecedent, physical literacy serves as a cross-disciplinary interest
in a number of related areas of study. However, it is rebranded so as to better fit the purpose and
understanding within each discipline [71], adding further confusion to understanding and application
within and among multiple fields of study [72]. Additionally, there exists an extensive number of
characteristics said to be associated with physical literacy [73], which may be too numerous for a
single educational entity to assume definitive expertise. To this point, institutions in Canada have
combined efforts of multiple institutions to arrive at a consensus definition and develop curriculum
and programming accordingly [73]. Educational institutions may also feel hesitant to create and upload
physical literacy videos to YouTube due to the lack of academic curriculum that can appropriately
teach physical literacy, per educational standards and expectations, to students and knowledge seekers
that range in age, abilities, interest and learning styles [74,75]. Yet, as knowledge purveyors, it is
incumbent upon academicians within these types of programs to share their information to a more
diverse population of races, genders, age, and socioeconomic status. These efforts will ensure a more
inclusive, physically literate society. For instance, Pew Research data suggests that Black youth are
not only more frequent users of Internet and social media platforms, but also more likely to use
smartphones for Internet access as compared to White youth [76]. However, while social media
usage provides some benefits to teenagers, such as opportunities for interpersonal and individualized
learning, increased social awareness, and greater digital literacy, Black youth continue to be subject
to lower levels of digital literacy and technological skill development [77]. Taken together, physical
literacy educators and researchers should view this disparity between digital media use and digital
fluency as an opportunity to engage with and educate diverse viewers of online content and youth.

As it concerns the availability of online teaching and learning opportunities, as well as the sharing
of knowledge and resources, there are several findings that speak to best practices for content and
delivery of physical literacy videos on YouTube. Regarding the quality of videos, providing content in
either a formal or informal presentation has the greatest association with adherence to the HONcode
principles. As such, health-related information disseminated in this format is judged to be the most
trustworthy and in accord with, yet not disparately impacted by, common physical literacy knowledge
and trends. Similarly, physical literacy videos with personal testimonies could reach viewers in a more
open and honest way, such that they are more likely to be deemed high quality than other content
delivery methods. However, YouTube viewers were more than twice as likely to “like” videos in which
the information was delivered as a demonstration or instruction. This is understandable given the
large focus (122 videos) on physical abilities and FMS in this study’s sample; as it is likely easier to
understand and learn movement skills through visualizations including role models.

Lastly, videos that focused on the affective and behavioral components of physical literacy were
judged as having the highest quality. Perhaps this has to do with the expertise warranted to speak
appropriately and applicably on these components. This is not meant as a value judgment on the
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remaining core themes [10], but rather, these findings speak to the importance of understanding one’s
confidence, motivation, and self-esteem in relation to their level(s) of and behavior towards physical
activity. One’s mental health and physical well-being are not to be taken lightly, and speaking on the
subject(s) requires a level of professionalism, knowledge and (possibly) credentials. The Internet is
seemingly aware of this as uploaders of such content made sure they and their content were of high
quality (e.g., ethical, trustworthy, transparent), affording them opportunities to speak to the affective
and behavioral components that develop and facilitate a healthy and active lifestyle.

3.3. Study Limitations

Having to utilize YouTube’s integrated search engine, there is a chance that relevant videos on
the website were not included in this study. Likewise, not being privy to the procedures by which
engagement and evaluative metrics are determined and measured, we had to rely on YouTube’s
controlled information in our assessment of physical literacy videos. Additionally, the information
shared by uploaders of the videos was not always readily available or indicative of intentions leading
to the creation and sharing of the physical literacy videos. Some of this limitation can be mitigated
by collecting data on more videos and for a longer period of time. Other user metrics could also
be collected to provide a more holistic view of user perceptions and quality of the uploaded videos.
A longitudinal study in which viewer metrics are analyzed over a period of time could provide
researchers and practitioners with better understandings of how and why videos trend, are sustained,
and/or not viewed. Further, while this study was not limited to YouTube videos uploaded or viewed
by users in a particular country, the use of the English language as inclusion criteria likely served to
keep relevant, non-English speaking videos from being accounted for and coded.

From a design standpoint, several of the content and delivery coding procedures could serve
to limit the interpretation of results. First, the coding of the content delivery style was not mutually
exclusive. For instance, developers of a video could utilize both animation and presentation styles
to send their message. Similarly, when considering the context of the videos (athletic or education,
structured vs unstructured), both styles of play could be present in the videos, which could also be set
in both environments. Thus, it is important to delve further into the role of structured vs unstructured
play in both athletic and education contexts. Additionally, simply coding data collected from uploaded
YouTube videos provides a limited perspective on site as an information resource for physical literacy.
Future studies would benefit from taking a behavioral approach and collect self-reported data from
watchers of the uploaded videos and users of YouTube to gain a stronger sense of their perceptions of
the video website as an information resource.

Although well accepted by many organizations, the instrument is not without its shortcomings.
As a self-regulatory tool that relies on codes of ethics, the HONcode may be limited in the sense
that “self-regulation does not deter the unscrupulous, those who mostly need to have their ethical
standards raised [78] (p. 236)”. Specifically, it has been noted that studies utilizing HONcode reported
incorrect data as it concerned criteria adherence and assessment [79-81]. Nevertheless, we submit said
limitations of the HONcode principles, for instance, to be less a reflection of the instrument as an unfit
measure of ensuring high ethical standards and more so the result of either limited accountability
or a lack thereof on the part of web sites engaged in distributing health-related content. While the
purview of the present study is narrower in that it is centered on content distribution by way of video,
we believe the merits of the HONcode principles, as opposed to similarly constructed instruments,
to be in alignment with the purposes of this study.

4. Conclusions

As researchers and practitioners alike, we must continue to concern ourselves with the quality
of health-related information available on the Internet, particularly YouTube, and other social media
outlets. As it relates to online information resources and videos for physical literacy, it is critical to
keep in mind who is watching these videos, how the information is being conveyed, in what context is
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it delivered, if is it influenced by a particular type of curricula (i.e., educational), and whether or not
consideration was made towards certain socio-demographic factors and inclusivity. Lastly, what are
the social determinants of physical literacy for youth? While the aforementioned list of considerations
is by no means an exhaustive list, it challenges us to be mindful of the many intersecting factors that
may not only be impacting one’s ability to become physically literate, but also the content, delivery,
and quality of the resources intended to foster physical literacy in the first place. This study revealed
that the content and content delivery method were most important in quality evaluations. Physical
literacy videos that focused on physical activity and behaviors were the strongest predictor of high
quality ratings, followed closely by videos covering affective domains (motivation, confidence, and
self-esteem) of physical, literacy. The content delivery method was also important, with videos utilizing
presentations and testimonials containing high quality information about physical literacy. Thus,
providers of physical literacy and health-related online video content should be aware of and adhere
to the expected quality standards.

The Internet is a resourceful educational space for health-related information and content [82,83].
Understanding physical literacy as a lifelong health-related outcome and facilitator of an active
lifestyle, we sought to assess the content, exposure, engagement, and information quality of uploaded
physical literacy video discussions, presentations, demonstrations and tutorials made available through
YouTube. Our findings were encouraging in that they suggest the online physical literacy community
has a desire for quality physical literacy information and content. Likewise, our findings speak to the
quality standards expected of providers of health-related online video content. As expectations and
ethical standards increase, the Internet, and specifically YouTube, has the potential to enhance video
resources, virtual networking opportunities, as well as the sharing, dissemination, accumulation, and
enrichment of physical literacy information for all.
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Appendix A

Table Al. Adapted HONcode principles rating information quality in sample of reviewed YouTube
videos (n = 150).

Video Adherence

Number Description of Criteria
n Percentage
The video provides physical education or health-related information and/or advice
1 given by professionals or organizations whose qualifications/training are displayed. 20 53.3%
.3%

A disclaimer must be made whenever physical education or health-related
information and/or advice is offered by a non-qualified source.

The intended mission of the video is to provide information that supports the
development and/or self-management of the physically literate individual. If/when
2 applicable, a disclaimer must be made indicating that any information presented 106 70.7%
within the video is not meant to complement or replace the advice of a qualified
physical education or health source.

The notion of physical literacy must be found in accordance with commonly
accepted definitions, as per qualified health and physical education professionals
and organizations. For instance, SHAPE America accepts the following definition of

3 physical literacy as “the ability to move with competence and confidence in a wide o1 60.7%
variety of physical activities in multiple environments that benefit the healthy
development of the whole person.”
For information presented in the video, a HTML link or bibliographic reference to
4 external source data is provided. Additionally, the video makes readily accessible 74 49.3%
.3%

external source data, contact information, and/or an external link to a web site for
further inquiry.
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Table A1. Cont.

Number Description of Criteria Video Adherence
n Percentage
Information provided in the video respects the privacy and confidentiality of all o
5 L Lo 16 10.7%
featured presenters, participants, and other individuals.
For commercial or non-commercial organizations, as well as personal or private web
6 sites, the source of either funds or materials presented in the video are clearly 63 42.0%

disclosed.

Table A2. Associations between Video Quality, Likes, Style of Delivery, and Physical Literacy Properties
(N = 150).

Style of Delivery &  High Quality = Low Quality OR

Liked Not Liked OR

Content Properties n (%) 1 (%) (95% CI) p Value n (%) 1 (%) (95% CI) p Value
Animation
Yes 427) 8(5.3) 212 0.327 8 (5.3) 427) 1.52 0.564
No 60 (40) 78 (52) (047, 9.49) 96 (64) 42 (28) (0.37, 6.32)
Demonstration
Yes 26 (17.3) 48 (32) 143 0.424 57 (38) 17 (11.3) 25 0.035 *
No 38(25.3) 38(25.3) (0.60, 3.40) 47 (31.3) 29 (19.3) (1.07,5.87)
Presentation
Yes 40 (26.7) 16 (10.7) 13.68 0.000 % 41 (27.3) 15 (10) 178 0.194
No 24 (16) 70 (46.7) (5.13,36.5) 63 (42) 31(20.7) (0.75, 4.26)
Testimonial
Yes 47 (31.3) 50 (33.3) 446 0.002* 62 (41.3) 35 (23.3) 0.59 0.212
No 17 (11.3) 36 (24) (1.77,11.22) 42 (28) 11 (7.3) (0.26,1.35)
Affective Properties
Addressed 56 (37.3) 35(23.3) 3.60 0.027 * 65 (43.3) 26 (17.3) 0.48 0.198
Not Addressed 8(5.3) 51 (34) (1.16,11.18) 39 (26) 20 (13.3) (0.16, 1.46)
Cognitive Properties
Addressed 43 (28.7) 24 (16) 142 0.465 50 (33.3) 17 (11.3) 145 0.454
Not Addressed 21 (14) 62 (41.3) (0.55,3.66) 54 (36) 29 (19.3) (0.55,3.80)
Physical Properties
Addressed 62 (41.3) 60 (40) 291 0.213 90 (60) 32(21.3) 243 0.103
Not Addressed 2(1.3) 26 (17.3) (0.54, 15.65) 14 (9.3) 14 (9.3) (0.84, 7.08)
Behavioral Properties
Addressed 61 (40.7) 50 (33.3) 4.62 0.029 * 82 (54.7) 29 (19.3) 1.66 0.328
Not Addressed 3(2) 36 (24) (1.17,18.29) 22 (147) 17 (11.3) (0.60, 4.56)
Psychosocial & Attitudinal Properties
Addressed 57 (38) 60 (40) 158 0415 84 (56) 33 (22) 151 0.372
Not Addressed 7(47) 26 (17.3) (0.53, 4.75) 20 (13.3) 13 (8.7) (0.61,3.73)

Notes: * p < 0.05,** p <0.01, *** p < 0.002.
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Abstract: With the aging of the population and the upgrading of the consumption structure of
national health demand in China, it has become a new trend for the public to actively seek health
products and services on social networks. Based on the theory of reasoned behavior and the theory
of expectancy confirmation, this study aims to analyze the cognitive factors and their effects on
WeChat users’ purchase intention in the process of health product consumption. Considering that
safety is a key feature of health products that distinguishes them from other consumer products,
the “satisfaction” concept in the expectancy confirmation model is replaced by “trust” in this study.
Two hundred and two (202) valid samples were collected by a questionnaire survey to analyze
their intentions to buy health products on WeChat. Theoretical models and corresponding research
hypotheses were verified by structural equation modeling. The research results show that emotional
price and emotional experience are positively correlated with trust and purchase intention. There
is an obvious negative correlation between privacy invasion and trust. Expectation confirmation is
positively associated with trust. Moreover, the intermediary test shows that trust has completely
mediated between emotional price and purchase intention, and trust also has a full intermediary
effect on expectation confirmation and purchase intention.

Keywords: healthy consumption; purchase intention; trust; emotional support; expectation confirmation;
privacy concern

1. Introduction

With the growth of urbanization and industrialization in China, the impacts on residents’ lifestyle,
ecological environment and food safety on health are gradually becoming apparent. Adolescent
sub-health aging and chronic diseases have become urgent public health problems which could
hinder the improvement of the health level of Chinese residents. Meanwhile, with the increase of
disposable income of Chinese residents, the public’s health awareness is also increasing, and the
consumption and demand for health services are also gradually improving. How to meet the
needs of public healthcare management and promote the development of the health industry has
become an inevitable requirement for the sustainable and healthy development of the economy
and society. According to the implementation of the “Healthy China Strategy”, China’s health care
industry has been further promoted. In the new situation, the “Chinese-style health industry system”
has been restructured, and the health care industry is the whole healthy chain guided by the new
objective of improving people’s health literacy, accepting scientific health guidance and reasonable

IJERPH 2019, 16, 3861; doi:10.3390/ijerph16203861 41 www.mdpi.com/journal/ijerph



IJERPH 2019, 16, 3861

health consumption. The health care industry involves many productions and service fields closely
related to human health, and it has become an emerging industry with huge market opportunities.
Consumption of health-related has become the mainstream consumption trend in China and the world.
Conventional health products include medical products, health care products, nutrition products,
healthcare management. A broader range of health products also includes functional food and
nutritional food. The Chinese public is actively developing a healthy lifestyle and actively seeking
health-related products and medical services through the Internet. With the development of mobile
commerce, health products have been sold on the WeChat platform since 2014.

The combination of the Internet and the health care industry is an inevitable trend of today’s
development. Online health consumption could increase consumers’ medical knowledge and more
access to medical information, meanwhile, it also promotes health care quality [1,2]. Through network
information technology, healthcare management services can be better provided for the public. Mobile
commerce technology based on Web 2.0 plays a key role in the field of mobile health(m-health) and
promotes the mobile socialization of healthcare management [3,4]. Digital media can provide users to
find health information and potentially improve the chances of finding health content [5]. Users can
obtain health information and purchase health products on the WeChat platform. According to the
39th report on China’s Internet Network Information Center (CNNIC), as of December 2016, the scale
of internet medical users was 195 million, accounting for 26.6% of online users, with an annual growth
rate of 28.0% in China. Online counseling and online purchasing of health products and services
account for about 6 percent of internet users [6].

The application of Internet and mobile application technology in healthcare management will
have a great impact on consumers” health cognition and behavior. Consumers’ health needs will affect
their purchase intentions, emotional responses, and preferences of health products. Health-conscious
consumers are more concerned about their healthy diet, so they actively change their health behaviors,
for example, by being more willing to buy organic food [7]. Nowadays, social networks play an important
role in health care. The web-based social health system can provide opportunities to expand medical
knowledge and increase participation in individual healthcare management [8]. Health behaviors based
on the social network are mainly health information seeking and health-related social support [9].
Health behaviors on social networks are related to emotional support and health self-efficacy, emotional
support is the most common dimension in the Facebook environment [10]. Social relationships
established in cyberspace can readily provide the public with self-managed medical staff, disease
information and emotional support [11,12]. Emotional support is an emotional response to the
experience of using products and services [13]. Customers’ perception of service quality and service
environment will have an impact on their emotional satisfaction, which will also change their beliefs
and attitudes, and then affect their decisions [14,15]. Consumers’ trust tendency, personal privacy
concerns, website information quality, and brand reputation may all affect consumers’ purchase
intention of mobile commerce [16,17]. Health products such as nutritional supplement have a good
reputation for corporate social responsibility, consumers will generate positive emotions and increase
their willingness to buy healthy products [18,19].

The studies have clearly indicated that there is a relationship between the intention of buying
health products and cognition of emotion. The process of changing consumers’ attitudes towards
products or brands also reflects their emotional reactions [20]. It is found that adding emotional
attributes to brand marketing can increase consumers’ participation and perceived differentiation,
thus enhancing the stability of consumers’ choice. Emotions in shopping online process of consumers
include happiness, awakening, and domination, these emotions will have an impact on consumers’
purchasing behavior before cognition [21]. If consumers can choose the product conveniently through
the website functionality and have fun in the process of use and achieve the expected effect, these
experience will stimulate their positive emotions, otherwise, it will cause negative effects [14,22].
Emotional design of products mainly starts from consumers’ experience level and emotional needs.
Emotional design is an important aspect of new product development, and it is also important to
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improve customer satisfaction with new products [23]. In the context of online consumption, sensory
information generated by emotional design will have a significant impact on consumers’ attitudes and
preferences [24].

Trust seems to be a more critical factor of any high involvement in online consumption [25].
The online health community has become a valuable platform for patients to communicate and find
support. However, health products of the network context cannot be tested online, so it would have a
negative impact on trust in their purchasing decision [26]. Online consumers’ perceived trust or risk
can have a significant impact on their purchasing decisions, moreover, online consumers’ perceived
risks of products and web vendors have almost the same effect on trust [27]. Moreover, it is found
that trust plays a fully mediating role in the relationship between perceived corporate reputation and
purchase intention [28].

Many companies use information technology to process and mine consumer information to
improve customer satisfaction, but sometimes these interventions can cause privacy concerns [29,30].
With the development of online healthcare management, social media could collect and store more
information about users, the potential privacy threat brought by system insecurity is considered to
be the invasion of users’ privacy [31,32]. In recent years, a variety of mobile health apps have been
installed on smartphones for users to use. Previous studies have found that users worry about apps
collecting personal health and activity information [33,34]. People rarely share health information with
their friends, they don’t want health information to be accessed by third parties [35]. Moreover, privacy
concerns can reduce trust and enhance risk awareness, thus indirectly affecting users’ willingness to
use information system [35,36].

Users will have initial expectations on products and services before a purchase. If perceived
value and satisfaction increase, consumers’ purchase intention will also increase [37]. Based on the
expectation-confirmation theory, the positive expectation is positively correlated with satisfaction,
and positive expectation will also increase the post-usage benefits [38]. Expectation confirmation
could affect the willingness to use information system continuously through perceived availability
and system satisfaction [39]. Perceived usefulness and perceived value will have an impact on mobile
app stickiness and purchase intention, [40,41]. In the process of network business, if the perception of
product experience or product usefulness is far lower than the expectation, then the satisfaction of
consumers will be reduced [42,43].

WeChat has become the central hub of China’s mobile network. WeChat is a network of strong
emotional relationships, which could establish various relationships, such as classmates, colleagues,
and friends. WeChat has become an emerging business platform for Chinese medical and health
industry and even overseas purchasing and marketing of health products. Due to the strong relationship
between users in social networks, the emotional and cognitive involvement of users in social networks
will raise the purchase intention of recommended products in the circle of friends [44]. This shows
that how to consider the emotional needs of consumers, increase the sense of trust, and promote the
consumption of health products is a new problem worth studying in the WeChat strong relationship
circle. In the pages that follow. This study will analyze how the cognitive behavior of Chinese users
using WeChat affects their intention of healthy consumption. In this paper, health products on WeChat
Commerce system studied in this article refer to the broad definition of the term, such as traditional
Chinese and Western medicines (over the counter medicines), health therapy, health care underwear
and weight loss, nutritional products, functional foods and so on. The emotional support involved
in this paper is mainly the emotional response generated by users when they use WeChat social
media service. Considering that the safety of health products is more important than other products,
the trust might better express consumers’ emotional cognition than satisfaction. Based on the Theory
of Reasoned Action (TRA) and the Theory of Expectancy Confirmation (ECT), this paper establishes a
cognition-trust-intention theoretical model. Data from the study were collected from WeChat users
who had purchased health products. The theoretical model and corresponding research hypothesis are
tested by structural equation modeling to explore the cognitive factors and influencing mechanism of
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users’ purchase intention. It is hoped that this research will make a contribution to a deeper insight
into the purchasing behavior of health products in social networks through empirical and theoretical
research. It could improve the competitiveness of pharmaceutical enterprises to some extent and bring
new impetus to the promotion of public healthcare management.

2. Research Hypothesis and Theoretical Model

2.1. Emotional Support and Purchase Intention

Rational and emotional factors for products or services play an important role in purchasing
decision [45]. Emotional support in a social commerce environment allows consumers to actively
overcome difficulties and seek answers to their inner perceptions of sellers, products or services,
therefore, consumers may have a desire to purchase [46]. If consumers form emotional cognition in
the social and business environment, it may have an impact on consumers’ purchasing decisions [47].
Some studies found that the sensory design of products and brand experience will affect consumers’
perception and will trigger participation in purchasing in decision-making [48,49]. In the online
process of pharmaceutical sales, the main reasons for users to buy medicines online are price and
convenience [50]. Moreover, consumers’ pre-sale and after-sales service experience have a significant
positive correlation with satisfaction and repurchase intention [51]. Emotional support can also
influence the willingness to buy health products of WeChat. Based on the research reviewed, the study
will attempt to verify this fact by the following hypotheses:

Hypotheses 1 a (H 1a.) Emotion price is positively associated with purchase intention.
Hypotheses 1 b (H 1b.) Emotion product is positively associated with purchase intention.

Hypotheses 1 ¢ (H 1c.) Emotion experience is positively associated with purchase intention.

2.2. Emotional Support and Trust

Emotional support affects the formation of trust in social commerce [52,53]. Moreover, emotional
support may significantly affect relationship satisfaction and trust [54]. The packaging design of
products will affect consumers’ health perception and judgment of product function and value [55,56].
Consumers’ perception of the effectiveness and good experience in business systems will affect
their attitudes and willingness to actively seek for disease information and accomplish healthcare
management on the Internet [57,58]. Moreover, the response time, service content and interaction
depth on the online medical platform will affect the trust and satisfaction of consumers on the online
medical treatment [59]. Therefore, this study proposes the following hypotheses:

Hypotheses 2 a (H 2a.) Emotion price is positively associated with trust.
Hypotheses 2 b (H 2b.) Emotion product is positively associated with trust.

Hypotheses 2 ¢ (H 2c.) Emotion experience is positively associated with trust.

2.3. Privacy Concern and Trust

Privacy is an important factor for users to accept using the information system for healthcare
management services. Consumers regard disclosure of privacy without consent will decrease trust
and make them no longer anonymous [60,61]. In particular, medical information is considered to be
very sensitive personal information. Once private information is disclosed, it will threaten the data
integrity and security of users, which may lead to malicious attacks on users [62]. Network users have
certain expectations for network privacy, especially for the protection of information from unknown
third parties [63,64]. In social networks, disclosure of private information will affect the trust of users,
therefore, people will develop an attitude of resistance when they perceive that their privacy and
freedom are controlled by others [65,66].
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Consumer acceptance of mobile shopping applications can be affected by location sensitivity
and risk [67]. Scholars have not conducted in-depth studies on the privacy factors of the WeChat.
But “LBS+” opened a new model of WeChat marketing. The function of “find peoples nearby” may also
be used by businesses to advertise for free, which may generate the disclosure of personal information
at the same time. Based on previous research and the characteristics of privacy concern between the
WeChat platform, this study defines that the privacy concern in the marketing process of WeChat health
products is mainly affected by three factors: (1) Perceived monitoring refers to personal concerns that
the WeChat system may monitor private information such as location or mobile phone; (2) Perceived
intrusion refers to the concern of users that their privacy is received by too many business applications
or illegally acquired by third-party platforms in the business process; (3) Information disclosure refers
to user’s concern that their privacy may be used for other business purposes without permission. Thus,
the following three hypotheses were developed:

Hypotheses 3 a (H 3a.) Perceived monitoring is negatively associated with trust.
Hypotheses 3 b (H 3b.) Perceived intrusion is negatively associated with trust.

Hypotheses 3 ¢ (H 3c.) Perceived information disclosure is negatively associated with trust.

2.4. Expectation Confirmation and Trust

Some studies show that when a trusted party demonstrates a level of reliability consistent with
consumer expectations, consumers’ trust will increase, moreover, consumers’ willingness to buy
products is mainly driven by perceived value, trust, and satisfaction [68,69]. Consumer trust is a
prerequisite for establishing an online market for healthy products such as green products and nutrition,
which have an important influence on purchasing decisions [70,71]. Consumers’ perceived trust and
expectation confirmation have an important impact on consumers’ purchase intention, and a significant
positive correlation is found between consumers’ trust and expectation [72,73]. Based on the above
discussions, hypothesis 4 is stated as:

Hypotheses 4 (H 4.) Expectation confirmation is positively associated with trust.

2.5. Trust and Purchase Intention

Based on the theory of organizational trust, the establishment of organizational trust in the
context of e-commerce will affect purchase intention [74]. Organizational trust is meaningful to the
establishment of economic relations between unfamiliar parties, which will maintain a significant
supportive impact on consumers’ purchase intention [75]. Trust in social networking sites (SNS) would
increase the need for information seeking, which in turn increases the familiarity and social presence of
the platform [76]. When consumers decide to provide private information on social media platforms,
their trust mainly depends on the credibility of merchants [77]. Accordingly, this paper proposes that:

Hypotheses 5 (H 5.) Trust in the process of consumers’ purchase intention is positively associated with
consumers’ purchase intention.

2.6. The Mediating Role of Trust Between Emotional Support and Purchase Intention

Network trust in e-commerce has a significant relationship with perceived privacy, perceived
service quality and repurchase intention [78]. The enterprises could strengthen users’ trust in their
brands through emotional input, which had a positive impact on users’ purchase intention [79].
In order to meet a higher level of consumer demand, emotional experience and product packaging
play an increasingly effect on purchasing decisions [24]. At the same time, website content and website
sex will have an impact on network user trust, and trust in the effectiveness of network marketing
shows an intermediary function [80]. Product information, quality, and price in product attributes
have a supportive effect on purchase intention [81]. So, the paper will verify the facts with the
following hypotheses:
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Hypotheses 6 a (H 6a.) An intermediary effect of trust is shown between emotion price and its purchase intention.
Hypotheses 6 b (H 6b.) An intermediary effect of trust is shown between emotion product and its purchase intention.

Hypotheses 6 ¢ (H 6¢.) An intermediary effect of trust is shown between emotion experience and its purchase intention.

2.7. Expectation Confirmation and Purchase Intention

Expectation confirmation plays important roles in purchasing behavior. Expectation confirmation
and perceived value will significantly affect consumers’ purchasing decisions [82]. When consumers buy
a product for the first time, their purchase decision is based on the expectation created by the brand and
packaging design of the product, or the previous experience of the relevant product [83,84]. By actively
assuming social responsibilities, enterprises will improve consumers’ expectation identification of
enterprises and enhance their willingness to buy relevant products [85]. Accordingly, we propose that:

Hypotheses 7 (H 7.) Expectation confirmation is positively corrected with consumers’ purchase intention.

2.8. The Mediating Role of Trust Between Expectation Confirmation and Purchase Intention

To improve online transactions, online retailers need to focus on measures to build and maintain
consumer trust. The role of expectation shows a positive correlation with consumer trust [86,87]. In the
electronic market, consumers make purchasing decisions based on trust and expectation of products or
enterprises [70,88]. The quality of products and purchasing experience of online retailers will gain
confidence in products and generate a sense of trust [89].

Referring to the preceding research, the following hypothesis is proposed for this study:

Hypotheses 8 (H 8.) An intermediary effect of trust is shown between expectation confirmation and
purchase intention.

2.9. Proposed Model

The model of this study is proposed by referring to the theory of reasoned action and the theory
of expectancy confirmation, which combines with previous studies and the definition of the above
hypotheses. In this study, emotional support, privacy concern, expectation confirmation are taken as an
independent variable, consumer trust is taken as an intermediary variable, and consumers’ purchase
intention is chosen as a dependent variable (Figure 1).
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Figure 1. Theoretical model and hypotheses.

Purchase
HS Intention

Information
Disclosure

H8(mediation effect test)—

46



IJERPH 2019, 16, 3861

3. Method

3.1. Questionnaire Design and Analysis Method

This paper uses a 5-point Likert scale. In the design of the questionnaire survey. The verification of each
variable should be measured using a minimum of three items to ensure the rationality of the questions [90].
Moreover, when factor analysis and structural equation model are carried out, the measurement items
corresponding to each variable are less than 3, which may lead to unsatisfactory structural validity.
The specific measurement questions about the questionnaire variables are summarized in Table 1.
In the following research, variable names are abbreviated for ease of expression and calculation as

shown in Table 1.

Table 1. Summary of specific measurement questions of questionnaire variables.

Variable/Abbreviation

Descriptive

Adapted From:

QI(EP1)- The product price is in line with my psychological price in online shopping.

Emotional Emo.hon Q2(EP1)- I will pay attention to promotions and discounts information in Lee (2017) [81]
Support Price online shopping. Brijnath (2015) [50]
(ES) (EP1)
QB(EP1)- 1 can discuss the product price with the seller in online shopping.
QI(EP2)- The packaging and design of online products have a strong sensory impact
]E)m(étlox: on customers. Pentus (2014) [24]
EEP;)C Q2(EP2)- The packaging and design of online products deliver the value of the brand. Lee (2018) [49]
QB(EP2)- Packaging and design of online products make me feel healthy.
QI(EE)-The navigation of the application in the WeChat interface is clear and easy
EEmoflon to understand. Park (2012) [51]
XPL;;;MC Q2(EE)-The function of the WeChat enables me to accomplish a shopping task more Hwang (2010) [47]
(EE) quickly than other ways of shopping.
QB(EE)- Customer services on WeChat are friendly and can solve my doubts.
Perceived Q1(PM)- This system could monitor my location through my purchasing behavior.
Monitoring Q2(PM)- The system could collect too much personal information from transactions. Dienlin (2015) [91]
M) Henke (2018) [92]
Privacy ( Q3(PM)- This system could monitor the usage of my mobile phone. through my
Concern purchasing behavior.
1 - L am afraid that others get more my privacy through this system than the;
) Q1(PI1)- I am afraid that others g y privacy through this system than they
. are allowed.
Perceived 017) [93]
Intrusion Q2(P11)- I would be concerned that the information transmitted through online D] ames 201)8 2
(PI1) transactions could be intercepted by third parties. emmers ( ) 129
Q3(PI1)- I would be worried about the security of the system by hackers login access
to my personal data.
QI(ID)- I could be concerned that the system may use private information for other
Information purposes without authorization. Kim (2008) [17]
Disclosure Q2(ID)- I could be concerned about the system selling private information to others Yoonhyuk (2018) [61]
(ID) without permission. Hallikainen (2018) [78]
Q3(ID)- I could be worried that the system will share my private information with
others without my authorization.
QI(EC)- My experience in using this system was better than what I had expected.
C}S;(r?;:x:?:t(i):n Q2(EQ)- The product and service provided by this system were better than whatI ~ Bhattacherjee (2001) [94]
had expected.
(EC)
QB(EC)- Overall, most of my expectations from using this system were confirmed.
QI1(T)- The interface design of the system is clear, professional and distinct, which
will give customers a real feeling.
Trust Q2(T)- Sellers actively maintain communication with customers, which reflects the Kim (2012) [73]
(T importance of customers. Oghuma (2016) [95]
Q3(T)- WeChat system can share the information of buyers’ feedback on products,
which makes me feel credible.
Purch QI(PI)- I am likely to purchase the products on this business system.
Irtlte;t?si Q2(PT)- T am likely to recommend this bustiness system to my friends Lankton (2014) [43]
s : Fang (2014) [74]

Q3(PI)-I am likely to make repurchase from this system.

Structural equation modeling can estimate the relationships between multiple and interrelated

variables. This method has the ability to deal with unobservable assumptions in the model, such
as trust, expectation and other variables that cannot be directly measured. It can also analyze the
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structural relationships between potential factors. In this study, the method was used to examine the
relationship between emotional support (ES), privacy concern (PC), expectation confirmation (EC),
trust (T), and purchase intention (PI).

3.2. Profiling of the Sample

The main purpose of this study is to analyze the influence of individual purchase behaviors of
health products on purchase intention in social networks. This study analyzes consumers with WeChat
mobile network-shopping experience. A total of 212 questionnaires were collected in the form of paper
and online questionnaires. There were 202 valid questionnaires, and the effective rate of questionnaires
was 95.3%. A total of 89 male samples (44.1%) was collected from the survey and female samples
were 113 (55.9%). From the age of the interviewed groups, users aged 20-31 accounted for 76.7% of
the total number of surveyed users, and social media services have a higher penetration rate among
the young user groups. In terms of education level, 96.5% of the respondents have a bachelor degree
or above. The age distribution, education level and economic status of the population in this study
can significantly reduce the number of variables introduced in the model, which is conducive to the
establishment of a simplified analysis model.

4. Results

4.1. Reliability and Validity Test of the Questionnaire

According to the results of Table 2, the square root of AVE of the latent variables is higher than the
correlation coefficient between various factors, which proves that the questionnaire about WeChat
users’ intention to buy health products has a good discriminant [96].

Table 2. Discriminant validity test.

Item EP1 EP2 EE PM P11 IL EC T PI
EP1 0.742
EP2 0.609 0.801
EE 0.647 0.732 0.777
PM 0.137 0.210 0.192 0.767
PI1 0.019 0.090 0.141 0.568 0.805
1L 0.165 0.219 0.243 0.621 0.735 0.871
EC 0.616 0.632 0.584 0.024 -0.580 0.019 0.843
T 0.705 0.626 0.584 -0.019 -0.019 -0.110 0.717 0.794
PI 0.674 0.579 0.579 -0.027 -0.151 0.008 0.670 0.709 0.769

Note: Off-diagonal: correlation estimated between the factors. Diagonal (bold): square root of AVE. The abbreviations
for variables are defined in Table 1.

Cronbach alpha coefficient was used to test the reliability of the questionnaire. According to the
calculation, the Cronbach alpha coefficients of all variables were greater than 0.7, indicating that the
reliability of the questionnaire was good (see the results in Table 3).

In terms of validity, we conducted an exploratory factor analysis on the questionnaire and found
that KMO = 0.897 and sig = 0.000, which is suitable for factor analysis. We used AMOS25 for
confirmatory factor analysis and found that the factor loads of all variables were greater than 0.5,
CR > 0.7, and AVE > 0.5 indicating good validity of the questionnaire (see the results in Table 3).
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Table 3. Reliability and validity test.

Variable Cronbach Factor Loading C.R. AVE

0.699
EP1 0.781 0.842 0.7853 0.5504
0.719

0.880
EP2 0.835 0.666 0.8416 0.6423
0.842

0.755
EE 0.820 0.790 0.8208 0.6044
0.787

0.672
PM 0.804 0.865 0.8087 0.5876
0.750

0.871
PI1 0.801 0.861 0.8451 0.6483
0.667

0.954
D 0.899 0.797 0.9034 0.7581
0.854

0.807
EC 0.829 0.877 0.8304 0.7104
0.825

0.732
T 0.889 0.817 0.8363 0.6307
0.830

0.820
PI 0.861 0.761 0.8124 0.5914
0.723

Note: AVE is the average variance extracted. C.R. is the composite reliability. The abbreviations for variables are
defined in Table 1.

4.2. Model Fit

Table 4 shows that the indexes of the model meet the requirements, and the fitting is reasonable.

Table 4. Model fitting parameters.

Index Model Value Recommended Value Acceptance
5 <3 good fit

X=/df 3.548 <5 reasonable fit reasonable

<0.05 good fit,
RSMEA 0.091 <0.1 reasonable fit reasonable
<0.05 good fit,

SRMR 0.086 <0.1 reasonable fit reasonable
NEFI 0.862 Close to 1 reasonable
CFI 0.928 Close to 1 good
IFL 0.831 Close to 1 reasonable
AIC 702.000 the smaller the better reasonable

ECVI 7.852 the smaller the better reasonable

Note: RMSEA is the root mean square error of approximation. SRMR is the standardized root mean square residual.
NFI is the normed fit index. CFI is the comparative fit index. IFI is the incremental fit index. AIC is the Akaike
information criterion. ECVI is the expected cross-validation index.
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4.3. Second-Order Factor Analysis

The concept of Emotion Support (ES) in the social network services is constructed from three
dimensions: Emotional Price (EP1), Emotional Product (EP2), and Emotional Experience (EE).
The concept of Privacy Concern (PC) in the social network services is constructed from three dimensions:
Perceived Monitoring (PM), Perceived Intrusion (PI1), and Information Disclosure (ID). Figures 2 and 3
show that all the factor load greater than 0.7, which means the constructions of Emotion Support (ES)
and Privacy Concern (PC) are reasonable.

Emotional
Price

Emotional
Product

Emotional

Support

Emotional
Experience

Figure 2. Emotion Support (ES).

Perceived
Monitoring

0.78

Perceived
Intrusion

0.89
0.92

Information
Leakage

Figure 3. Privacy Concern (PC).

4.4. Structural Model Relationships Analysis

According to the Table 5, we found that emotional price and emotional experience can positively
predict consumers’ purchase intention, but the emotional product and purchase intention are negatively
correlated, thus Hla and Hlc are verified, and H1b is not supported. Then, emotional price and
emotional experience can positively predict consumers’ trust, but cannot show the relationship between
emotional product and trust, thus H2a and H2c are verified, and H2b is not supported.

We also found that perceived intrusion is negatively associated with trust. The experiment
shows that there is no significant influence between perceptual monitoring and trust. There was no
positive effect between information disclosure and trust. Thus H3b is verified, and H3a and H3c are
not supported. Studies have shown that expectation confirmation has a positive correlation with
consumers’ trust. However, it is not associated with consumers’ purchase intention. Thus H4 is
verified, and H8 is not supported. Finally, trust is positively associated with consumers” purchase
intention, thus H5 is supported.
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Table 5. Structural model relationships obtained.

Hypothesis Estimate CR. p-Value Results

Hla:EP1 => PI 0.211 2.288 * Supported
H1b:EP2 => PI —-0.153 —2.545 * Not supported
H1c:EE => PI 0.173 2.448 * Supported
H2a:EP1=>T 0.366 5.305 ok Supported
H2b:EP2 =>T 0.083 1.619 0.106 Not supported
H2c¢:EE =>T 0.142 2.407 * Supported
H3a:PM =>T -0.021 -0.326 0.744 Not supported
H3b:PI1 =>T -0.276 -3.299 b Supported
H3c:ID =>T -0.037 —0.645 0.519 Not supported

H4:EC=>T 0.472 6.183 o Supported

H5:T => PI 0.855 4.810 o Supported

H7:EC =>PI 0.100 0.946 0.344 Not supported

Note: * p < 0.05,** p < 0.01, *** p < 0.001. C.R. is the composite reliability.

4.5. Mediation Test

We did the mediating test with Amos25, using 2500 resampling bootstrapping and the results
are shown in Table 6. The indirect effects of emotional price on purchase intention via the trust are
significant (0.313, p = 0.008 < 0.01), and the direct effects of emotional price on purchase intention are
not significant (0.211, p = 0.416 > 0.01), which means that trust fully mediates the effect of emotional
price on purchase intention. Thus, H6a is supported. The indirect effects of emotional products
(0.071, p = 0.449 > 0.01) and emotional experience (0.122, p = 0.140 > 0.01) on purchase intention
via the trust are not significant, which suggests they have no mediation effect. Thus, H6b and Héc
are not supported. The indirect effects of expectation confirmation on purchase intention via trust are
significant (0.403, p = 0.014 < 0.05), and the direct effects of expectation confirmation on purchase
intention are not significant (0.100, p = 0.584 > 0.01), which means that trust fully mediates the effect
of expectation confirmation on purchase intention. Thus, H8 is verified.

Table 6. Mediation test obtained.

Hypothesis

Mediation

Hé6a:EP1=>T =>p

H6b:EP2=>T =>p
H6c:EE=>T =>p
H8:EC =>T=>p

Indirect Direct Total
0.313 ** 0.211 (NS) 0.525 ***
0.071 (NS) —0.153 (NS)  —0.082 (NS)
0.122 (NS) 0.173 (NS) 0.195 (NS)
0.403 * 0.100 (NS) 0.504 **

Supported (Fully mediation)

Not supported
Not supported

Supported (Fully mediation)

Note: *p < 0.05, * p < 0.01, *** p < 0.001.

4.6. Calculation Results of the Model

After calculation and arrangement, the model test diagram can be obtained (see the results

in Figure 4).
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Figure 4. Model test diagram.
5. Discussion

According to the hypothesis test of WeChat emotional support on trust, the following conclusions
are drawn. Firstly, WeChat emotional price and emotional experience have a significant positive
correlation with consumer trust. The hypotheses Hla, Hlc, H2a, and H2c are supported, which also
confirm the previous studies which found the main reasons for users to buy medicines online are
price and convenience [48,50,51]. These results suggest that a product price strategy might improve
consumers’ trust in products or enterprises. The improvement of product price strategy based on the
WeChat platform could encourage consumers to establish a trust in enterprise product information,
s0 as to enhance consumers’ purchase intention. Consumers” emotional experience could also affect
their purchase intention. Therefore, enterprises should improve the timeliness and effectiveness of
WeChat system communication. At the same time, enterprises might strengthen the information
quality of WeChat health products, optimize the operation interface of WeChat, and give full play to
the emotional support effect of WeChat in healthcare management.

In the study, WeChat emotional products are negatively associated with purchase intention and it
has nothing to do with consumer trust. It might mean that consumers’ trust in products does not come
from the exquisite packaging and design of products. Moreover, the better the packaging and design
of products, the lower the purchase intention of consumers. This finding in the paper contradicts the
results of previous research. Previous studies have shown that sensory experience of online products
will affect purchasing behavior [37,38]. A previous study has also found that food packaging design
will affect consumers’ preferences and purchase intention [97]. One possible explanation is that the
packaging design of products would have different effects on consumers’ purchasing intentions due
to the functions of different products. Moreover, the interviews and data of this research come from
the purchasing experience of Chinese social network consumers. In recent years, health products
including traditional Chinese medicine have also been sold on WeChat social network. Health products
emphasize the special features of product safety and effectiveness. The packaging and design of
products are not the focus of consumers buying health products online. Therefore, if enterprises
invest too much in the packaging design of healthy products, it may cause the aversion of consumers.
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Consumers may think that companies should spend less on improving the health and treatment
effectiveness of their products. Therefore, this may lead to a decline in consumers” willingness to
purchasing. This further suggests that Chinese consumers will be more willing to recognize and buy
products from traditional Chinese medicine companies that are more than 100 years old, rather than
emerging pharmaceutical companies. As a result, the new finding also indicates that the research
result of this paper is a beneficial supplement to the research on the purchase intention behavior of
network products.

The research finds that privacy invasion is negatively correlated with trust. It indicates that trust
might reduce when users perceive the risk of invasion in the business system. After consumers register
as system users, they hope that the information registered in the system can not release. This means
that enterprises should strengthen security guarantees in health trading system to avoid personal
information obtained by an unknown party. At the same time, the results of this paper show that
perception monitoring and perception information disclosure will not affect the trust of users, which
is contrary to the previous hypothesis. In China, the public might not be aware of the protection of
personal privacy information and pays little attention to privacy. On the one hand, Chinese netizens
might believe that private security comes more from the security guarantee provided by the registered
business system. Therefore, the privacy invasion has a negative correlation with trust. On the other
hand, in the use of mobile social services, people’s positive perception of the usefulness of products
and systems is much higher than their negative perception of privacy concerns. Hence, consumers
would like to risk their privacy for a better online shopping experience.

Expectation confirmation is the perception that a user’s expectations which is consistent with the
reality of using social media services. If an individual expectation matches the actual performance of
WeChat service, it would increase the trust of users and thus increase the purchase intention. In the
study, the expectation confirmation has a significant positive effect on trust, and users with higher trust
will have stronger purchase intention. The conclusion of this study might indicate that health services
based on WeChat should also attach importance to the target of customer expectation, continuously
improve user trust, and thus enhance user stickiness.

This paper verifies that trust fully mediates the relationship between emotional price and purchase
intention. However, no evidence shows that trust plays a mediating role between emotional products
and purchase intention. In the test, the mediating effect of trust between emotional experience and
purchase intention is not verified. These results may be interpreted by the fact that the cognitive
behavior of buying health products online is really different from other products. Because health
products are very important to personal health and even life safety. So, buying health products on
the WeChat platform, trust is particularly important for purchase intention. Meanwhile, trust plays a
complete mediating role between expected confirmation and purchase intention. When consumers’
expectation of products is consistent with reality, consumers’ trust in products might be enhanced,
and their purchase intention will also be enhanced. The findings confirm that consumers’ trust in
health products is also a psychological expectation, such as the efficacy, safety, and authority of health
products. Therefore, emotional marketing will enhance the trust of consumers and enhance corporate
reputation and brand identity.

6. Conclusions

In China, mobile social media has been widely used in the field of health product consumption,
which has had an impact on netizens’ healthy behaviors. Social media marketing of medical care
products can play an active role in promoting public health. It can not only achieve precision marketing,
improve the brand awareness of health products, but also play a positive role in personalized health care
management. The social network platform represented by WeChat has a profound impact on public
healthcare management. To sum up, this paper analyzes the status of China’s health industry in the
new media economic context. With a view to the emotional and cognitive needs of WeChat consumers,
the influence model of purchase intention of health products was constructed. This study analyzes how
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emotional support, expectation confirmation, privacy concern, and trust have an effect on consumers’
purchase intention in WeChat. It can be seen from this study that attaching importance to users’
emotional support, providing a safe private environment and improving expectations for healthcare
management is the basis for the long-term development of social media healthcare management on
social media.

Firstly, the academic significance of this study lies in: the “satisfaction” in the expectancy
confirmation model is replaced by “trust” because consumers buy health products, trust can better
express the recognition of the quality and brand of health products than satisfaction. Moreover, the test
of intermediate variables in this paper also proves that emotional input and meeting consumers’
expectations for products will be conducive to the establishment of consumers’ trust and thus affect
their purchase intention. This also shows that trust as a mediator variable is appropriate in this article.
In addition, the influence relationship between expectation confirmation and trust in this paper is
consistent with that of previous scholars [72,73].

Secondly, this paper analyzes the influence of emotional price, emotional products and emotional
experience on trust and purchase intention. It is worth noting that the results of emotional products of
this study are different from previous studies. We find that emotional products are negatively correlated
with purchase intention and it has no impact on consumer trust. The reasons for this contradiction
may be as follows: (1) The research object of this paper is online health products sold on social media.
Due to different characteristics from other online products of the previous study, respondents in this
study could pay more attention to the treatment and health care effect of health products. Therefore,
the design and packaging of health products have different influences on consumers’ purchasing
intention than other online products. (2) The purchase habits and social consumption culture of the
respondents in the study are different. The respondents of this study are consumers of Chinese social
network, who expect more effect of product treatment and health care than product packaging design.

Thirdly, this paper examines the sufficient mediating effect of trust in emotional price and
purchase intention and the sufficient mediating effect of trust in expectation confirmation and purchase
intention. The test of the intermediate variable also proves that enterprises” emotional input and
meeting consumers’ expectations for products are conducive to the establishment of consumer
trust [79]. Therefore, the results of the study further verified the improved model in this paper that
replacing the mediating variable with trust instead of satisfaction variable would be more in line
with consumer’ cognitive needs of buying health products online. Previous studies have shown that
emotional experience and packaging design of products have an increasing influence on trust and
purchase [24]. However, this paper finds that trust does not mediate between emotional products,
emotional experience, and purchase intention. So, the results also show that the cognitive behavior of
buying online health products is indeed different from other online products. Consumers may pay
special attention to the expected efficacy of healthy products, and their purchase intention may be
more influenced by the price and expectation of products (to some extent, the price represents the
research and development investment of healthy products). In contrast, it is difficult to build consumer
trust in healthy products of packaging design and emotional experience.

The study further verifies the applicability of privacy concern scale in China’s mobile network.
Another important finding is that Chines consumers seem not to pay that much attention to privacy
concerns, only when they perceive that privacy information has been intruded will their trust in
products be reduced. Previous studies have shown that privacy information disclosure will cause
customer dissatisfaction and distrust [46,47]. We think there may be two reasons for this: (1) In China,
netizens’ awareness of privacy protection is not strong, which leads to the fact that even if personal
information is leaked, people will not care too much about it. (2) The existence of the privacy paradox,
when people want to obtain certain benefits, they can allow their private information to be disclosed [98].
Therefore, in order to buy health products and obtain better service experience, people are willing to
accept a certain degree of privacy disclosure. On the whole, our research reflects Chinese netizens’
attitudes towards privacy concerns.
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Moreover, there are still other factors that could affect consumer behavior. Follow-up studies
can further explore whether there are other mediating variables besides trust in WeChat healthy
consumption, so as to have a more comprehensive understanding of healthy consumption behavior of
consumers. In recent years, the online family health market in China has been developing rapidly.
Meanwhile, the post-90s generation attaches more importance to their healthcare management [99].
Therefore, in the follow-up research, we try to take online family health consumers as the research
object and use big data technology to accurately analyze the trend and group behavior characteristics
of family health consumption. With the growth of the Internet, the post-90s generation has become the
main force of online consumption, and they have a stronger sense of responsibility for themselves
and their families. In the follow-up research, we can try to add responsibility as an intermediary
variable to further fully understand the influence of online healthy consumers’ rational cognition on
consumption behavior.

Despite these inherent limitations, the healthcare industry will be the most important increment
in China in the future. The medical and health industry constructed by social media has gradually
formed an important environment for health communication and healthy consumption. In order for
the public to fully enjoy the benefits of the digital health industry, health service providers must give
priority to issues related to trust. Trust is a key way to promote public acceptance of health services
and purchase of health products on the Internet.
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Abstract: The trend towards the use of the Internet for health information purposes is rising.
Utilization of various forms of social media has been a key interest in consumer health informatics
(CHI). To reveal the information needs of autism-affected users, this study centers on the research
of users’ interactions and information sharing within autism communities on social media. It aims
to understand how autism-affected users utilize support groups on Facebook by applying natural
language process (NLP) techniques to unstructured health data in social media. An interactive
visualization method (pyLDAvis) was employed to evaluate produced models and visualize the
inter-topic distance maps. The revealed topics (e.g., parenting, education, behavior traits) identify
issues that individuals with autism were concerned about on a daily basis and how they addressed such
concerns in the form of group communication. In addition to general social support, disease-specific
information, collective coping strategies, and emotional support were provided as well by group
members based on similar personal experiences. This study concluded that Latent Dirichlet Allocation
(LDA) is feasible and appropriated to derive topics (focus) from messages posted to the autism
support groups on Facebook. The revealed topics help healthcare professionals (content providers)
understand autism from users’ perspectives and provide better patient communications.

Keywords: consumer health informatics; natural language processing (NLP); online support
groups; autism

1. Introduction

Today, in the Web 2.0 era, social media are pervasive, rapidly evolving, and increasingly influencing
people’s daily life and their health behavior. With the access to information on the social media
platforms, people find useful information more effectively and personally than traditional information
retrieval through search engines.

According to survey results from parents across the United States, 1 in 40 children (2.5%) have
autism spectrum disorder (ASD), representing an estimated 1.5 million children ages 3 to 17 years [1].
Autism is a developmental disorder that appears in the first 3 years of life. It is characterized by
substantial deficits in communication and social functioning, as well as restrictive, repetitive, and
stereotyped behavior [2]. People with autism experience diverse social and emotional difficulties, such
as struggles with social skills and communication impairment [3]. Previous studies have revealed
that the special challenges faced by autism patients are associated with social communication, social
integration, and social imagination [4,5].
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When it comes to adults with autism, the majority of them used social networking sites to seek
social connections [3]. Researchers have suggested that social media use appears to be beneficial for
individuals with autism in communicating and engaging with others in a comfortable way [3]. Support
groups on Facebook provide an efficient platform for autism patients and their caregivers where they
can ask for help and advice from other users, make contributions to others, receive assistance from the
group members, and share their experiences in the community.

Across different social media platforms, social and informational supports were emphasized as
some of the most critical benefits of obtaining health information from online support groups. Through
interviews with 14 participants who used support groups on Facebook for weight loss and diabetes
management, it was unveiled that participants used Facebook support groups in pursuit of emotional
support, motivation, accountability, and advice [6]. Findings from previous studies have identified
that informational and emotional supports occupied a significant proportion of the total interaction
among users [7].

The topics/focus in social media groups varied time to time. There have been few studies that
systematically explore what kind of information is being shared for autism-affected users in social
media and how users interact with each other. In this study, data in support groups for autism-affected
users on Facebook within a six-month period were collected and analyzed through natural language
process (NLP) techniques and the findings were presented by a visualization tool.

The online activities conducted by group members in autism support groups on Facebook produce
rich textual content in addition to the interaction connections between users. In this study, the textual
content mainly consists of two parts: the original posts submitted by group members, and the comments
made by other members. The content created by users in the process of the group interactions reveals
the concerns, interests, and other potential information behind the information sharing actions among
group members. The content-based analysis uncovers the topics that emerge from group discussions.
It provides knowledge regarding the information need of autism-affected users.

The primary research problem of this study is to investigate the content-based characteristics
describing the content pattern derived from the communication. The research objects are the autism
support groups on Facebook. The autism support groups on Facebook refer to any existing Facebook
groups dedicated to autism-related topics. The autism support groups consist of autism patients,
their relatives, caregivers, researchers, and physicians. Based on the primary problem, this study
aims to address the following research question: What are the topics that emerged from the discussions
and communications posted in autism support groups on Facebook? The discussions and communications
that appeared in the autism support groups were in the form of posts and comments posted by
group members.

This study is an investigation of online support groups for autism-affected users on Facebook
and the contribution of this study is to find users’ voice on social media, using NLP methods (e.g.,
Latent Dirichlet Allocation (LDA)) to systematically derive topics (focus) from messages posted to the
autism support groups on Facebook. The revealed topics will help healthcare professionals (content
providers) understand autism from users’ perspectives and provide better patient communications.

2. Materials and Methods
2.1. Sampling and Data Collection

2.1.1. Sampling Strategy

The purpose of this study was to investigate the autism support groups on Facebook, thus the
screening strategy focused on finding the appropriate Facebook groups. Based on the definition
from PubMed Health [8], autism is also called autistic spectrum disorder (ASD) and pervasive
developmental disorder (PDD). In order to reach broad data sources, the following autism-related

terms were used to search the groups on Facebook: “autism”, “autistic”, “asperger”, “aspie”, and
“pervasive developmental disorder”. The search was restricted to Facebook groups. To be included in
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the study, the groups had to meet the following criteria: (1) the group was related to autism, (2) the
group possessed more than 50 group members, and (3) the group operated in English. The first criterion
ensured that the sampled groups could be related to the research problem and research questions. The
second criterion ensured the conduction of further social network analysis and inferential analysis,
while the third criterion ensured the process of content analysis of information shared in the group.
For each group identified in the search results, the researcher manually checked the purpose and the
operation language of the group through the group title and group description, and recorded the
number of group members via group profile. In total, 341 Facebook groups met the requirements.

Through a thorough analysis of the group purposes, all appropriate groups were categorized
into ten categories. Table 1 summarizes the categories and the sub-categories of the autism-related
Facebook groups.

Table 1. Categories and sub-categories of the autism-related Facebook groups.

Category Sub-category Category Sub-category

Women . .
Sensory Processing Disorder

Eierri\:téi:ae; Ehlers Danlos Syndrome/
Autism patient grou, Adults Autism with other Neui}llg eif:l?;eﬁ?;féi?ﬁiﬁfen e
P group Youth related diseases % Synd &
Islam own Syndrome

LGBT (Lesbian, Gay, Bisexual, Type 1 Diabetes

and Transgender) Dyslexia
Mother Awareness
General family members and Fundraising and charity
Care support group caregivers Society and education Art
Partner (wife/spouse) Education
Parents Non-profit organization

Essential Oils

Chlorine dioxide Friend seeking

Treatment and therapy MAPS (Medical Academy of Patient and society Rela;fgsmp
Pediatric Special Needs)
Protest
Treatment

Consumer group

L . Severe autism Commercial and -
Specific autism type . S . Consultancy services
High-functioning autism research
Research
Local support . .
Scope National support Special discussion Buying érl\f‘: selling

Global support

2.1.2. Group Data Collection Procedure

To achieve sufficient information, the researcher tended to choose the largest and comparative
active groups that were available. Five public Facebook autism support groups, each selected from
a distinct category (i.e., awareness (under the society and education category), treatment (under the
treatment and therapy category), parents (under the care support group category), research (under the
commercial and research category), and local support (under the scope category)), became the data
sources. According to Facebook, anyone can access the posts in public groups. After joining the groups,
a flyer was posted in the groups notifying the process of this study. The comparably largest and most
active groups in which group members showed no uncomfortable feelings to the study were selected
as the sample groups. In addition, the author intentionally chose groups focusing on diverse topics.

After identifying the sampled groups, data collection for this study centered on the extraction of
the interactions and content that appeared in each group. To ensure the fair comparativeness among
the groups, a 6-month period was set as the time range of data collection. Data from the sampled public
groups on Facebook was collected using NodeXL (The Social Media Research Foundation, Redwood
City, USA). NodeXL, produced by Microsoft Research, is an extendible toolkit for network overview,
discovery, and exploration [9]. The data import features support data collection from Facebook [9],
and export the data into an Excel spreadsheet. To begin the data extraction, we need to go to the
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“Import” dropdown menu and select “From Facebook Groups”. NodeXL enables the capture of some
pertinent aspects of Facebook (e.g., posts, likes, shares, comments). However, due to the limits of
Facebook API (Application programming interface), NodeXL can only collect data from the public
groups on Facebook.

Data from each of the sampled groups was collected and then saved in Excel spreadsheets for
further analysis. On the home page of each group, all of the wall posts created by group members
were accessed. Each post included the following information: the Facebook user who created the post,
the content of the post, the tag(s) within the post, the post time, the total likes it received, the Facebook
user(s) who liked the post, the total share-outs it received, the Facebook user(s) who shared the post, the
total number of comments it received, and the content of each comment. For each comment replied to
in an original post, it possessed the following components: the Facebook user who made the comment,
the content of the comment, the specific time when it was made, the total likes it received, and the
Facebook user(s) who liked the comment.

Data from the sampled public groups on Facebook was gathered on December 12-15, 2017. The
data collection window was set from April 1, 2017, to September 30, 2017, which covered six months.
The time span was flexible to be expanded if there were not sufficient data for data analysis procedures
when the final data collection was conducted.

2.2. Topic Modeling

2.2.1. Text Preparation Process

Text preparation process refers to a series of steps to prepare the raw text before more in-depth
natural language processing, e.g., topic model training. Text preparation commonly consists of the
selection, cleansing, and preprocessing of text [10]. In this study, the text preparation process was
operated by Python scripts using NLTK toolkits [11].

2.2.2. Latent Dirichlet Allocation (LDA)

Latent dirichlet allocation (LDA) was proposed as a particular generative model for topic
discovery [10]. LDA assumes a latent structure consisting of a set of topics, and the words that appear
in a paper reflect the particular set of topics [12].

Following the methods introduced by previous researchers, in this study, the LDA model was
implemented in the Python with gensim package using the Gibbs sampling inference method [13].
The hyperparameters @ was set to 50/K (K is the number of topics) while g equals 0.01. The number of
iterations was set as 500. The settings of a and  were based on the suggestion of a previous study
where they found it worked well with many different text collections [12].

2.2.3. LDA Model Evaluation

Model evaluation is of importance to the topic modeling methods. The pre-specified numbers
of topics influence the performance of the topic model training. The topics discovered by the LDA
capture the correlations between words in documents, but the LDA cannot generate the correlations
among the captured topics [14]. Too few topics do not allow authors to be distinguished, whereas
too many may cause relationships to be weaker [15]. Ideally, topics identified from the documents
are supposed to be distinctive from each other. One way to evaluate the LDA model is through the
interactive visualization supporting rapid experimentation for interpretive hypotheses [16].

LDAvis handles the model checking problem to aid topic interpretation by displaying the
ranking of terms within topics and the relevance among topics [17]. It presents topic-word and
topic—topic relationships alongside composition information. In this study, the pyLDAvis package was
implemented in Python to visualize the topics generated from the group discussions, as well as assist
the modeling checking process. Different values of K, or numbers of topics, were tested. The authors
assessed the outcomes and decided the most reasonable outcomes based on the data.
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To identify the optimal number of topics as the K parameter, which is the number of topics in the
model training process, interactive visualization methods (pyLDAvis package imported in Python)
were employed to evaluate produced models. Using the methods applied in a previous study [18], the
number of LDA topics was tuned until it reached a set of non-overlapping clusters that had sufficient
distance between each other. The parameter of K was given for a series of descending numbers to
train the model until the circles representing the topics became separated without any significant
overlapping. For example, given the K parameter as five, three of the five resulted topics represented
as the circles in the inter-topic distance map overlapped with each other (see the left part in Figure 1).
When the value of K was lowered from five to four, the resulted four topics appeared to be split (see the
right part in Figure 1), which meant the generated topics were distinctive to each other. The authors
stopped searching for the optimal number of the topics when the circles did not overlap anymore. The
size of the circles represents the popularity of the topic within the overall set of topics [18].

Intertopic Distance Map (via multidimensional scaling) TNerCEEREERCE IR 8 scalingy

Overlapped topics 5

Margnaltope dstiton Marginaitopc distibution

- 2%
% %

™ 0%

Figure 1. Topic visualization results for different values of K parameter.

All five investigated groups were explored through the model training and evaluation process.
After producing the appropriate LDA models, the revealed topics in each group were labeled manually
according to the top terms in the topic-term distributions. Labelling topics makes it possible to interpret
the corpus to see which concepts are prevalent [19]. The interpretation of a topic can be achieved by
examining a ranked list of the most probable terms in that topic [17].

3. Results

3.1. Description of the Collected Data

As a result, five Facebook autism support groups, each selected from a distinct category, were
collected on December 12-15,2017. All of the group wall posts and group interactions were downloaded
by NodeXL. Table 2 presents the basic descriptions of the sampled groups and the collected data. The
names of the groups were not revealed for the privacy concerns.

Table 2. Descriptive statistics for the five collected autism support groups.

Group Category Members Involved Members Posts and Comments
Group 1 Awareness 5902 299 314
Group 2 Treatment 1577 297 259
Group 3 Parents 1513 523 924
Group 4 Research 2603 156 88
Group 5  Local support 2847 438 756
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Group 1 is the largest group among the five selected groups, where only 5.1% of the group
members participated in the six-month data collection period. Group 3, created for parents, family, and
friends of autism patients, had 34.6% of group members engaged in the group discussions. Among the
five groups, group 3 had the most group members involved in the group discussions, while group 5
provided the support for people living in a state. After the text preparation process, group 3 remained
with the most posts and comments (924 records). In order to protect the user privacy, the Facebook
usernames are replaced by serial numbers.

3.2. Discussion Topics of Autism Support Groups

3.2.1. Discussion Topics of Group 1 (Awareness Group)

The modeling evaluation process indicated that four topics emerged from the posts and comments
in group 1. The inter-topic distance map of the four topics (represented by the four circles) is visualized
in Figure 2. The right part of Figure 2 lists the top 20 terms and the associated probabilities of the
terms to each topic. The four topics thatemerged from the discussions in group 1 were parenting,
behavioral traits, diagnosis, and video sharing. The parenting topic was related to discussions on parents of
autistic children sharing their children’s daily life. People shared their children’s accomplishments and
sometimes expressed the frustrating issues which happened with their children. Along with talking
about the parenting challenges, group members also shared their own behavior traits as patients or
their kids” behaviors. There was a post saying, “Can anyone tell me if this lining up of toys is a trait of
Autism Spectrum Disorder?” This question raised a number of replies from other group members. Some
comments expressed similar observations: “Our son who has autism LOVES to line up his toys”. Some
stated other opinions: “Not in of itself. It depends on the age of the child and how the child uses these toys
and other toys in other play activities”. Since autism often appears in early ages of children, parents
sometimes struggled with the diagnosis process: “We keep pushing but the pediatrician just won't commit
to a diagnosis and it’s been 2 1/2 to 3 years now”. Video sharing topics were contributed mainly by one of
the group members, user a41, who posted 30 original messages in the group and was identified as
one of the most active users in group 1. After checking with the post content from User a41, he/she
has declared himself/herself as a professional speaker with autism. He/she regularly uploaded videos
regarding stories about real autism patients and their parents, basic knowledge about autism, how to
communicate with people who have autism, school bulling problems for children with autism, etc.

(via multidimensional scaling) Topic 1 Topic 2 Topic 3 Topic 4

Parenting Behavioral traits Diagnosis Video sharing

TThTTmTT T autism  0.02  autism  0.046 well 0.009 autism 0.014

: son 0.013 son 0.015 happy 0.009 get 0.013
___________ 1 need  0.009 like 0.008 like 0.008 autist  0.01

thank  0.008  autist 0.007 son 0.008 vlog 0.009

children  0.007 vlog 0.007 look 0.008 go 0.008
_________________ get 0.007  thing 0.006 need 0.007 like 0.007

} . . ! time 0.007 people  0.006 feel 0.007 son 0.007
i 4.Video sharing |

: i g : use 0.006 help 0.006 get 0.007 well 0.006
------ iy I thing  0.006 look 0.006 year 0.006 new 0.006

keep 0.006 year 0.006 autism 0.006 great  0.006
take 0.006 see 0.006 people 0.006 kid 0.006

________________ well 0.005  know 0.005 birthday 0.006 help 0.006
: . . : o child 0.005 toy 0.005 person 0.006 got 0.006
3. DlagHOSIS [ |~ . — = 9 ashley  0.005 love 0.004 sometime 0.006 thing 0.005

: see 0.005 disorder 0.004 know 0.005 time 0.005
'

i 2. Behavioral way 0005  line 0004  autist 0005 work 0.005

s someone 0.005 life 0.004 parent 0.005  hope  0.005
%, good  0.005 today 0.004 skill 0.005 want 0.005
o great 0.005 say 0.004 pediatrician 0.005 come  0.005
10% autist  0.005  differ  0.004 read 0.005  every  0.005

Figure 2. Topic map of four discussion topics in group 1 (awareness group) and top 20 terms and the
associated probabilities of the terms to each topic.
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3.2.2. Discussion Topics of Group 2 (Treatment Group)

Figure 3 gives the global overview of the relationship between the topics based on the established
topic-document relationship. Three distinct topics emerged from the discussions in group 2, including
EMF (electromagnetic field) pollution, home decoration, and wireless safety (as shown in the right part of
Figure 3). The main discussion topic was about the EMF pollution, since the group founder described
this group as follows: “Exploring the emerging link between autism and EMF/fwireless, and helping ASD
families to heal their children by providing information and resources for reducing their exposure”. On several
occasions, group members shared their advocacy of reducing the EMF pollution. Another discussion
theme was regarding home decorations that may reduce or enlarge the EMF (electromagnetic field)
pollution. In addition, a number of posts and comments were related to smart meters, including how
to install smart meter shields and specific products that can replace the smart meters. Wireless (wifi)
networks are one type of sources of EMF according to the National Institute of Environmental Health
Sciences [20]. People discussed concerns about a variety of wireless products in the group, such as
“Does anyone still have a child using a Fitbit, Apple watch, or location tracker? Those are all big wireless emitters
and can really increase stimming in the kids”.

Topic 1 Topic 2 Topic 3
EMEF pollution Home decoration Wireless safety
thank 0.011 meter 0.01 thank 0.014
i emf 0.009  smart 0.009 emf  0.012
1 1.EMF like 0005 likke 0007  help  0.009
________ use 0.005 emf 0.006  school 0.007
school  0.005 live 0.006 meter 0.006
comment 0.005 get 0.005 new 0.005
make 0.005 cell 0.005 wireless 0.005
next 0.004 area 0.005 radiate 0.005
time 0.004 autism  0.005 use 0.005
home 0.004  group 0.005 want  0.005
work 0.004 make 0.004 folk 0.004
feel 0.004 people 0.004 know  0.004
meter 0.004  thank 0.004 share  0.004
"""""""""""" ! field 0.004 home 0.004 wire 0.004

Intertopic Distance Map (via multidimensional scaling

2. Home decoration 1 share 0.004  video 0.004 phone  0.004
EEREREEEEE - === === liability 0.003 tower 0.004  wifi  0.004
Mt lopke St health  0.003  solute 0.004  electric 0.004
- educate 0.003 great 0.004 group 0.004
% state 0.003 hope 0.004 thing  0.004
10% write 0.003 find 0.004 like 0.004 :

Figure 3. Topic map of three discussion topics in group 2 (treatment group) and top 20 terms and the
associated probabilities of the terms to each topic.

3.2.3. Discussion Topics of Group 3 (Parents Group)

The five discussion topics drawn from group 3 are shown in Figure 4, while the top terms
associated with each topic are listed in the right part of Figure 4. As a group created for parents, family
support, and parenting were not unexpected to be three of the major discussion themes.

Group members shared the stories and experiences about their family members (e.g., brother, son,
daughter) in the group, such as “I was brought to this group because I wanted to connect with people whose
lives have been affected by autism. The person in the photo is my baby brother ....”. People also brought
up specific questions in being parents of autistic children, such as “R there any summer camp for my
11-year-old son with autism that in Memphis TN please I need help”. Another topic, experiences, included
posts and comments regarding some videos shared by group members. These videos explained the
way people on the autism spectrum saw the world and the social difficulties they experienced in real
life. With respect to the fourth topic, education, people asked questions about how to educate autistic
children, such as “I'm in need of a provider for my 17-year-old girl. . .. I need someone who can deal with autism.
Please help”. The comments they received provided informational support with methods that might
work for their kids, such as “As a person who has a hyperactive body type, I can emphatically state that heavy
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work, stretching, and music are all helpful in requlating me”. In addition to all the discussions regarding
specific information needs, both group administrators and other group members posted welcome
messages (the fifth topic), which showed the welcoming environment of the group to new members.

_ _ _Intertopic Distance Map (via multidimensional scaling) Topic 1 Topic 2 Topic3 Topic 4 Topic 5
Experiences  Family support Welcome messages _Education Parenting

autism  0.026 thank 0.014 welcome 0023 welcome 0.023 know  0.009
I e - - thank 0.02 day 0.011 group 0.011 thank  0.014 like 0.008
welcome 0.015  like 0.008 help 0.011 need 0012 welcome 0.008
1 4. Education U| people 0012 kmow 0007 good 001 son 001 paremt 0008
R ! son 0011 year 0006  thank 0008  help 001  right 0.007
get 0.01 make 0.006 get 0.008  autism  0.008 old 0.007
help 0.01 people 0.006 want 0.008 child  0.008 year  0.007

1

ences : like 0008 help 0005 parent 0008 look 0007 son  0.007

S _ _ _ _____ ! group 0007 son 0005 autism 0008 group 0006 group 0.007
love 0007 call 0005  time 0008 like 0006 study 0007

== mmmmmmmmmm - — 1 school  0.006 good 0.005 go 0.008 see 0.006 good 0.007
12 . : want 0.005  think 0.005 big 0.007 work 0.005 go 0.007
! 2. Family H video 0005 time  0.005 like 0006 share 0.005  get  0.007
L ! feel 0.005 brother 0.005 thing 0.006 ‘want 0.005 want 0.006

know  0.005 well  0.005 join 0.005 old 0.005  autism  0.006

et 118 1 share 0005 got 0005 everyone 0005 leam 0005 comic 0.006
! 5. Parenting ' kid 0005 parent 0004  share 0005  day 0005 thing  0.005
Vo 1 need 0005 family 0004  day 0005 right 0004 child  0.005
give 0004 guy 0004 know 0005  kid 0004 meed  0.003

o say 0004 hope 0004  love 0004  autist 0004  uw 0004

Figure 4. Topic map of five discussion topics in group 3 (parents group) and top 20 terms and the
associated probabilities of the terms to each topic.

3.2.4. Discussion Topics of Group 4 (Research Group)

As described on the group main page, group 4 was described as “plays a leading role—locally,
nationally and internationally—in developing an improved understanding of the biological and
psychosocial basis of autism”. Figure 5 shows that three distinct topics emerged from group 4, while
the right part of Figure 5 lists the top 20 terms associated with each topic. The three major topics which
appeared in group 4 were related to the therapies, the trainings and workshops, and the events and visits.
Group members talked about various types of therapy for autism patients, such as “Play therapy builds
on the natural way that children learn about themselves and their relationships in the world around them”.
Information regarding trainings and workshops was also shared in the group, such as “We are excited to
announce that our new Online Certification Programme on Play Therapy for Children with Special Needs will
launch this August!” The trainings and workshops discussed in the group were not only for professional
therapists but also for parents of autistic kids. User C2 posted most frequently (27 messages) in the
group and contributed most to the topic of events and visits. User C2 is the group administrator and
serves as an occupational therapist as identified in his/her posts. He/she often updated his professional
visits at different places and events he and his colleagues arranged.

3.2.5. Discussion Topics of Group 5 (Local Support Group)

The posts and comments in group 5 focused on four topics, as shown in Figure 6. These were
greetings, support, conferences, and help requests. The word “MM” appeared to be among the top words
for both the first and the third topic. “MM” is the name of the group founder’s daughter who has
autism. A pseudonym was used to protect the privacy of subject. The group founder, user D14, was
the most active person in the group, who posted 49 messages and provided 140 comments. He posted
photos and daily updates about his daughter. Those posts usually received compliments like “She is so
beautiful love u mia grace!!!”. As shown in Figure 6, the first two topics were comparatively close to
each other. People posted greetings on special days such as on Mother’s Day and someone’s birthday.
The third discussion topic was related to an adult autism conference. One of the group members kept
posting information regarding the conference, such as the call for presentation flyers, the conference
agendas, and the photos of conference presentations. Another discussion topic was questions and
answers regarding specific help inquiries, such as “I am new to this group. I have an amazing 3-year-old
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son who has recently been given an ASD diagnosis ... So I ask, what has been other mom’s or family’s experience
with obtaining SSI Disability benefits?”. Such specific help request tended to receive informational replies
from others, such as “I filed with copy of diagnosis and 4 weeks later start getting payments on child”.

Intertopic Distance Map (via multidimensional scaling) Topic 1 Topic 2 Topic 3
=== aca __ __ A . Therapies Trainings and workshops Events and visits

1 P therapy  0.022 share 0.017 autism 0.021
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Figure 5. Topic map of three discussion topics in group 4 (research group) and top 20 terms and the
associated probabilities of the terms to each topic.
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Figure 6. Topic map of four discussion topics in group 5 (Local support group) and top 20 terms and
the associated probabilities of the terms to each topic.

4. Discussion

4.1. Social and Informational Exchange in Support Groups on Facebook

Through interviews with 14 participants who used support groups on Facebook for weight loss
and diabetes management, it was unveiled that participants used Facebook support groups in pursuit
of emotional support, motivation, accountability, and advice [6]. Sugimoto identified informational and
emotional supports as the common type of support exchanged in depression online support groups [7].
Sugimoto then summarized findings from previous studies that informational and emotional supports
occupied a significant proportion of the total interaction among users [7].
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Similar with other support groups on Facebook, social support was also found in the investigated
autism support groups. Group members often received comments from others with similar situations
and experiences (e.g., “I can relate entirely and feel this way every day I drop my brave boy at pre-school. Xx”).
Although people may not receive actual information regarding their information needs, the social
support they acquired may help with emotional relief.

In addition to general social support, disease-specific information was also exchanged in the
support groups on Facebook. Online health communities offer the opportunity for patients to seek
and share disease-related information with others who may have similar experiences [21]. A previous
study examined online health communities related to arthritis and discovered medication was one of
the most popular topics discussed within the community [22]. For individuals in Facebook support
groups for presumed ocular histoplasmosis syndrome (POHS), issues regarding diagnosis, treatment,
adjustment, and emotional distress were discussed. In the five investigated autism support groups
of this study, the following autism-related topics were shared in the Facebook groups: “parenting”,
“behavior traits”, “diagnosis”, “home decorations”, “education”, and “therapies”.

As a beneficial result of membership, collective coping strategies were identified as well as timely
medical advice based on personal experience, research resources, linkage to services, compassionate
support, camaraderie, and social interaction [23]. In this study, it was noticed that group members
brought up questions regarding the coping strategies and received multiple suggestions from others
with the similar experiences. For example, a mother asked in one of the investigated autism groups:
“what has been other mom’s or family’s experience with obtaining SSI Disability benefits?”. The post obtained
11 comments including information from others with similar experiences, e.g., “I filed with copy of
diagnosis and 4 weeks later start getting payments on child”. Another group member replied to the post and
expressed the willingness to provide personal help: “Pm me! I'm happy to help!!!”. As demonstrated
by a previous study, such health communities provide access to experience-based information about
particular situations, which many users find more relevant or accessible than information obtained
from professionals [6].

Previous studies argued that, unlike face-to-face support groups, instrumental or tangible support
was either absent or very rare in online depression support groups [7]. However, it was noticed
that group members offered tangible responses when people asked specific questions in the autism
support groups in this study. For example, one group member brought up a question: “I am thinking of
purchasing this EMIF meter for our home. . .. Are any of you familiar with this product or have a recommendation
for a different meter?”. Several instrumental and tangible comments replied by others included “For
about the same price, you can get this one: http;/www.electricsense.con/10786/cornet-ed88t-emf-meter/” and
“Tue Cornet is way better for a similar price.”. In this case, the product recommendations can be considered
as informational and useful support for people who did not have such experiences.

Disseminating information with others about upcoming events was identified as one of the most
popular things to do on Facebook [24]. In both group 4 (research group) and group 5 (local support
group), there was information about a variety of events and conferences shared in the groups. These
types of information were also noticed in other Facebook support groups [25]. It suggested that one of
the benefits of being involved in support groups on Facebook is to gain access to beneficial information
like available events and conferences. It helps group members feel connected and supported, since
they could stay current and up-to-date with the groups they choose to be a part of [25].

4.2. Emotional Exchange in Facebook Support Groups

The results of this study are consistent with prior studies indicating that that venting is one of
the purposes for people who use Facebook groups to fulfill a need to share feelings [26]. Members
in online health communities preferred to talk to strangers online about their illness experience than
with their offline contacts [27]. In this study, for all of the five investigated autism support groups
on Facebook, a prominent theme that conveyed negative emotions can be classified into the venting
category (e.g., “Yes its a very scaring feeling my son is 3 an he takes off on me...My heart sinks”). It suggested
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that Facebook groups, similar with other online health communities for long-term conditions [27,28],
could serve as not only a place to seek informational and emotional help but also a venue that people
could feel free to express the negative feelings.

There are contrasting and possibly conflicting views on the pros and cons to participating in
online support communities [26]. In four self-injury groups on Facebook, it was revealed that 3.6% of
the total posts were praising or thanking the group [26]. In contrast to the self-injury groups, as shown
in Figures 3, 4 and 6, “thank” appeared to be one of the most frequently occurring keywords in three
of the five autism support groups. It implied that autism support groups offered a more supportive
emotional atmosphere for group members than those of the self-injury groups.

From Figures 2—6, many positive words (e.g., “well”, “like”, “thank”, “happy”, “love”, “good”,
and “great”) appeared to be the most relevant terms to the discussion topics revealed in the groups.
These findings were consistent to a reported healthy and continuous communication loop uncovered
in a stutter support group on Facebook [13]. Raj identified that the sense of family which came
from the Facebook group helped to diminish feelings of loneliness or isolation for people who had
communication barriers [25].

4.3. Active Users Lead the Discussions in the Support Groups

As presented above, user A41 in group 1 contributed most in the discussion topic of video sharing.
User C2 in group 4 shared most of the posts related to the topic of events and visits. Part of the posts and
comments of the greetings topic and the support topic were generated by user D14 in group 5. Based on
the group interactions, the above three users served as the influential users in their respective group.
This suggests that influential users took significant roles in controlling or leading the discussions in
their groups.

4.4. Limitations

Like most of research studies, there are certain limitations in this study. The first and most obvious
one of all the limitations to this study concerns the sampling and data collection. Facebook groups
were the only social community on social media addressed in this study. In addition, due to ethical
considerations, only public Facebook groups were investigated in this study. Furthermore, the sampled
Facebook groups might not be representative of all autism-related support groups on Facebook. Also,
this data collection period was six months. The limited time window might be unable to provide a
whole picture of the group behaviors.

Another limitation is related to the research methods adopted in this study. This study identified
and examined only the quantitative aspect of the autism support groups on Facebook. Understanding
the motivations behind the group interactions and group posts could shed insight on the meanings
and purposes of the autism-related social communities on social media. However, this study did
not interview group members that participated in the support groups on Facebook. The inclusion
of interviews or questionnaires was not considered in this study but should be conducted in the
future study.

5. Conclusions

This study concluded that latent dirichlet allocation (LDA) is feasible and appropriated to derive
topics (focus) from messages posted to the autism support groups on Facebook. An interactive
visualization method (pyLDAvis) was employed to evaluate produced models and visualize the
inter-topic distance maps.

As a result, distinct discussion topics were summarized and labeled in each group. Each group
had certain distinctive discussion topics that related to the purposes of the groups. Parenting was a
common theme in group 1 and group 3. In addition, several time-sensitive topics appeared during the
group discussions. Group members greeted about Mother’s Day during May.
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Theoretically, the results of this study align with previous studies that have demonstrated the
significance of social media for autism users. The unique implication of this study is to identify
autism support groups on Facebook as a source of informational, social, and emotional support for
autism-related users. This observation suggested new opportunities of using Facebook to help users
who suffer from autism. The findings regarding discussion topics appearing in the autism support
groups on Facebook revealed the information needs of autism-related users. In addition, it examined
that the informational support, such as specific strategies to deal with autistic kids, was provided in
those support groups on Facebook.

This study examined topics derived from messages posted to the autism support groups on
Facebook. These topics can also be used as the road map for the design of autism websites and the
creation of subject directories for social media information organization. In addition, the revealed
topics help professionals understand autism from users’ perspectives. The keywords can be used to
assist the thesaurus and subject headings. In addition, the symptom-related content (e.g., lining toys,
reading comic books) which emerged from the group discussions aids the screening for parents who
wonder whether their children show autism symptoms. The relationships between keywords and
topics identified through topic modeling may also be used to build recommendation mechanisms for
the Facebook group platform and social question and answer (Q &A) websites.

These focus and overviews of autism-related users in this study can be used to improve the design
of autism websites and the creation of subject directories for social media information organization
and increases the usage of the digital content. In addition, the revealed topics help healthcare
professionals (content providers) understand autism from users’ perspectives and provide better
patient communications.
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Abstract: Facebook Groups facilitate information exchange and engagement for patients with chronic
conditions, including those living with Chronic Obstructive Pulmonary Disease (COPD); however,
little is known about how knowledge is diffused throughout these communities. This study aimed to
evaluate the content that is available on COPD-related Facebook Groups, as well as the communication
(self-disclosures, social support) and engagement (agreement, emotional reaction) strategies used
by members to facilitate these resources. Two researchers independently searched the “Groups”
category using the terms “COPD”, “emphysema”, and “chronic bronchitis”. Twenty-six closed (1 = 23)
and public (n = 3) COPD Facebook Groups were identified with 87,082 total members. The vast
majority of Group members belonged to closed (1 = 84,684; 97.25%) as compared to open (1 = 2398;
2.75%) groups. Medications were the most commonly addressed self-management topic (1 = 48;
26.7%). While overall engagement with wall posts was low, the number of “likes” (an indicator of
agreement) was significantly greater for wall posts that demonstrated social support as compared to
posts that did not (p < 0.001). Findings from this study showed that COPD Facebook group members
share specific disease-related experiences and request information about select self-management
topics. This information can be used to improve the quality of self-management support provided to
members of popular COPD Facebook groups.

Keywords: COPD; Facebook; social media; online community; self-management; social support

1. Introduction

Chronic Obstructive Pulmonary Disease (COPD) refers to a group of respiratory diseases, including
chronic bronchitis and emphysema, characterized by airflow blockage and a progressive worsening of
breathing [1]. Airflow limitation is caused by thickening and inflammation of the airway lining and
destruction of the tissues that allow for gas exchange to occur. As COPD progresses, symptoms often
worsen and become disabling during the everyday lives of people living with the condition [2]. COPD
is currently the fourth leading cause of death in the United States [3]. This debilitating chronic condition
is also responsible for killing more than three million people worldwide every year [4]. There are
currently 16 million people diagnosed with COPD in the United States (U.S.) [5], and approximately
12 million adults are likely living with COPD but remain undiagnosed [6]. COPD is commonly
underdiagnosed in people who are not current or past smokers and young adults who have minimal
breathing limitations [7]. By 2030, the World Health Organization (WHO) anticipates that COPD will
become the third leading cause of mortality and seventh leading cause of morbidity worldwide [8].
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In the U.S., annual healthcare expenses attributable to COPD and its sequelae cost is in excess
of $32 billion dollars. However, these costs could be even higher due to the large amount of people
likely to be living with COPD who remain undiagnosed. Medical costs associated with COPD are
projected to approach $49 billion dollars by 2020 [9]. An estimated 16.4 million days of missed work
are caused by COPD, causing annual indirect costs associated with lost productivity due to COPD to
be approximately $3.9 billion dollars [10]. As annual healthcare expenditures attributable to COPD
continue to rise, secondary and tertiary prevention, including screening for COPD via spirometry and
successful smoking cessation will be increasingly important to help manage medical costs related to
COPD [10].

Symptoms of COPD often include wheezing, productive cough, shortness of breath, and chest
tightness [5]. These symptoms often worsen over time, which can be disabling for many people
diagnosed with the condition. A worsening, or flare up, of these symptoms is known as an exacerbation.
An exacerbation of symptoms is usually due to an infection of the lungs or airways; however, sometimes
the cause of an exacerbation is unknown. Inhaling irritating pollutants and allergies can sometimes
be the cause of symptom exacerbations [11]. In 2008, there were 822,500 documented hospital stays
attributed to COPD in the U.S. among people 40 years of age and older [12]. Hospitalization rates
for acute exacerbations of COPD were higher in the Midwest and South, particularly in rural and
low-income areas [12]. The average length of stay for a hospital visit was 4.8 days, and the average
cost of a COPD-related hospital stay was $7500 [12].

Prolonged exposure to tobacco smoke is by far the most significant risk factor for COPD. Cigarette
smoking produces many toxins that destroy lung tissues, cause inflammation in airways, and weaken
the ability of the lungs to prevent infections [13]. Other risk factors for COPD include poor indoor
air quality, second-hand smoke, exposure to toxins, older age, and genetic factors including Alpha-1
antitrypsin deficiency [14]. COPD is diagnosed based on symptoms, degree of airflow limitation,
risk for exacerbations, and identifiable comorbidities. Common comorbidities associated with COPD
include cardiovascular disease, diabetes, anemia, obstructive sleep apnea, gastroesophageal reflux
disease, anxiety, and depression [15].

Although there is currently no cure for COPD, treatment can slow the progression and control
symptoms [5]. Common types of medications used to treat COPD are bronchodilators, oral steroids,
inhaled steroids, antibiotics, and combination inhalers. Bronchodilators, such as albuterol, work to
relieve coughing and shortness of breath by relaxing the muscles around the airways. Inhaled steroids
and oral steroids help prevent and relieve exacerbations by reducing airway inflammation, while
combination inhalers use a mixture of inhaled steroids and bronchodilators. Respiratory infections can
worsen COPD symptoms and are treated with antibiotics such as azithromycin [16]. Poor medication
adherence among patients with COPD often results in adverse health outcomes, reduced quality of life,
higher hospitalization rates, and increased healthcare expenditures [17].

While COPD treatments such as pulmonary rehabilitation, bronchodilators, nutritional counseling,
and smoking cessation can alleviate symptoms and decrease exacerbations [1], many patients receive
poor information on lifestyle changes and ways to manage their disease [18]. People living with
chronic diseases are increasingly using the Internet to gain knowledge of specific diseases and their
treatments [19]. Studies show that patients with COPD are moderately confident making health
decisions based on information gained from the Internet [20]. However, patients with COPD are less
confident in their ability to distinguish between low and high-quality sources of health information [21].
The introduction of technology into disease management has generated mixed perceptions from patients.
Some see the benefits—such as early detection of exacerbations and awareness of symptoms—while
others believe it creates a divide between the patient and health care professional [22].

Social media platforms provide an online space for Internet users to create user profiles, make
connections with other users, and engage in online discussions [23]. Social media is used by 69% of
Americans today. Although young adults continue to be the largest users of social media, older adults
have become more accustomed to using social technologies. In 2016, 80% of 30- to 49-year old and
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64% of 50- to 64-year old adults were using at least one type of social media. Among the major social
media platforms, Facebook is the most widely used [24]. Sixty-eight percent of U.S. adults report using
Facebook, with approximately 75% of these users visiting the site daily [25].

People with chronic diseases are now using online social networks to seek advice and obtain
evidence-based health information to help with self-managing their conditions [19]. According to Allen,
Vassilev, Kennedy and Roger [26], “social ties forged in online spaces provide the basis for performing
relevant self-management work that can improve an individual’s illness experience, tackling aspects
of self-management that are particularly difficult to meet offline.” (p. e61). Free social networking
sites, such as micro-blogs (e.g., Twitter), Facebook, Pinterest, and discussion boards, allow users to
share and obtain information through user-friendly platforms. In addition, these sites could be useful
for reaching specific, intended audiences; for example, a social media content analysis of Pinterest
found that this social networking website is highly marketed to women as a resource for living with
COPD [27]. Therefore, the research suggests that the use of certain social media websites, in this
case—Pinterest, may be useful for disseminating health information to specific audiences, thus allowing
for audience segmentation.

New media tools, like social networks, are also re-engineering the way doctors, patients, and
their caregivers interact with each other. Results of a systematic review investigating social media use
among health professionals suggest that health care providers perceive social media platforms to be
useful tools in facilitating chronic disease self-management with patients [28]. Social networks allow
greater accessibility to health-related information and provide an outlet for communication between
people living with a similar chronic disease(s) [29]. Research shows that social media has been used
for diagnostic purposes, patient education, and disease management [30]. Moreover, there has been
an increase in the number of social media-based health management systems used to deliver more
convenient health care services. Gu and colleagues [31] found that a patient’s personality (openness
to new experiences) impacts their use of social media-based health management systems. However,
research on the use of social networks for disease prevention and management is limited. Patel and
colleagues [30], note that although it is evident technology has the potential to improve public health,
it is necessary to conduct further research on how patients and technology interact to improve disease
management and outcomes.

Facebook is a popular online social network that allows users to share photos, posts, and engage
in discussions [32]. With over one billion active daily users [33], Facebook has a broad reach for sharing
information related to chronic disease. Sixty percent of state health departments report using social
media, with fifty-six percent having a Facebook account [34]. When patients access health-related
information on Facebook, their main motives are social support, exchange of advice, and increasing
knowledge [35]. Facebook “Groups” are unique forums used by Facebook users who share common
interests. These Groups allow Facebook users to communicate about a common organization, event, or
issue in a variety of formats (e.g., photos, text) [36]. Content is communicated through self-disclosures
and support-reciprocating topics and engaged in the form of agreements and contributions (e.g.,
comments) [36]. Disease-specific information exchanges now occur within Facebook Groups.

Past studies have shown Facebook Groups to be a communication tool used by patients seeking
information or support for breast cancer [37], depression [38], and diabetes [39]; however, there are
no studies examining what self-management content is communicated on COPD-related Facebook
groups and how the content is engaged among its members. Users communicate content through
self-disclosures and support, whereas, this content is engaged through reactions (e.g., agreement and
expression, comments). Exploring how Facebook Groups host COPD self-management information
content will inform researchers and practitioners about what content is available and diffused within
online COPD communities. To this end, three research questions (RQ) were proposed.

RQ1: What (a) self-management content areas, (b) communication strategies, and (c) engagement
metrics are available on COPD Facebook Groups?
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RQ2: Are certain communication strategies more common on COPD Facebook Group
wall posts that mention (a) generic self-management, (b) medication management, and (c)
hospitalization/doctor visits?

RQ3: Which communication strategies yield most user engagement on COPD Facebook Group
wall posts?

2. Materials and Methods

2.1. Theoretical Framework

Understanding the processes and variables involved in health behavior, lifestyle change,
and self-management allows for better communication of health enhancing messages [40].
The Common-Sense Model of Illness Self-Regulation (CSM) examines the perceptual, behavioral, and
cognitive responses that patients often have when self-managing their health threats [40]. The beliefs
and expectations people have about an illness, or illness representations, is the key construct in this
model [41]. These expectations inform the ways in which patients navigate their responses to the illness,
including what decisions patients make for managing the illness. Major beliefs involved in illness
representations of COPD include comorbid identities (i.e., asthma), causes (i.e., cigarette smoking),
consequences (i.e., mental health disorders), and curability (i.e., rescue medications, pursed lipped
breathing techniques). Relationships among these beliefs tend to guide how patients cope with and
treat their own chronic illness(es). Social media is one mechanism for providing self-management
support for coping and treating chronic illness(es) [30]; however, research on how concepts of CSM
can be utilized on this platform for the promotion of successful self-management of chronic illness(es)
is limited [40]. Therefore, a better understanding of how social media is being used to motivate and
engage users, as a way to self-manage a health threat, and communicate content regarding chronic
illness(es) is warranted.

2.2. Search Procedures

Two researchers individually searched the “Groups” category of Facebook using the terms
“COPD”, “emphysema”, and “chronic bronchitis” to locate existing both public and closed COPD
groups. Closed Facebook groups are defined as groups requiring approval from an administrator or
current member to join before Group content can be viewed. Public groups are those that can be joined
by any Facebook user with a valid account; any Facebook user can view group wall post content of
public groups, even if they are not a member of group. Both public and closed Facebook groups allow
all Facebook members to view the group title, description, members, and post activity, even if they are
not a member of the group. For closed Facebook groups, administrators are contacted to gain access to
the group’s wall post content. Closed groups commonly have questions that accompany a request
to join, such as asking about the Facebook user’s reason for joining the group. These questions were
answered by each member of the research team by responding in the following manner: “Please see
message in private inbox before accepting this request. Thank you”. The message sent to each group
administrator’s private inbox (Appendix A) was approved by East Carolina University’s Institutional
Review Board (IRB).

2.3. Inclusion/Exclusion Criteria

The analysis was restricted to all public and closed Facebook Groups related to COPD with
content posted content in English. Secret Facebook groups, or those that did not show up in Facebook
group searches, were excluded from the analysis because only individual Facebook users who have
been invited by the Secret group administrator or a current Facebook member have the ability to see
the group title, description, members, and wall post content. Any closed Group that did not accept
the researchers’ request to join the Facebook Group by the beginning of data collection was excluded
because wall posts can only be viewed by Facebook group members. However, we were able to record
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general membership data about closed groups, as this information is publicly accessible to anyone
with a valid Facebook account.

2.4. Data Collection

Institutional Review Board (IRB) approval was obtained from the researchers’ university prior to
collecting data from Facebook. Twenty-six closed (1 = 23) and public (n = 3) COPD Facebook Groups
were identified after accounting for inclusion and exclusion criteria as described in Figure 1. Fifteen
Facebook groups were initially excluded (n = 15) because they focused on other pulmonary diseases
and disorders other than COPD. After excluding these groups, 26 were retained for further analysis.
Of these, 17 were excluded due to group administrators not responding to our request to join their
group (n = 15) or disallowing our request to join (n = 2). The two COPD Facebook group administrators
who declined investigator requests to join their group did not provide a specific reason for doing so.
Upon accounting for exclusion criteria, researchers recorded membership statistics and coded wall
posts from three public and six private COPD Facebook groups.

41 closed (n=38) and public (n=3) COFD-
related Facebook groups identified using
the search terms “COPD”, “chronic

bronchitis”, and “emphysema”
T .| 15 Facebook groups were excluded
+ because they did not address COPD
26 (closed: n=23; public: n=3) COPD

Facebook groups were:
1. Coded for group content 17 COPD Facebook groups were excluded
2. [PIsent requests for administrator from wall post content analysis because
to join the group group administrator:
i > 1. Rejected the request (n=2)
9 COPD Facebook Groups accepted 2. Did notrespond to the request
researcher requests to join and group wall (n=15)

posts were coded
1. Public (n=3)
2. Closed (n=6)

Figure 1. Flowchart depicting Chronic Obstructive Pulmonary Disease (COPD) Facebook group
selection process.

Two researchers independently reviewed these nine COPD Facebook groups and coded
publicly-accessible group information such as group title, number of members, and wall post activity.
Member accessibility to Facebook Groups (closed or public) was noted by the researchers. Based on
prior social media content analysis research [37,38,40] a coding and classification scheme was applied
to the 20 most recent wall posts within nine closed (1 = 6) and public (n = 3) Facebook COPD groups.
This resulted in 180 unique wall posts considered for analysis.

2.5. Measures

Demographics of each COPD Facebook Group and wall post were examined. For the groups, post
activity included the number of members gained or lost in the last 30 days, number of new daily posts,
and number of posts made in the last 30 days. In addition, researchers recorded the privacy setting
(closed or public), intended audience (patient, caregiver, health care provider), and number of months
each COPD Facebook group was in existence. For COPD Facebook Group wall posts, reach (number of
members in each group) and engagement (wall post activity) metrics were recorded. Group wall posts
were also coded to determine the type of media modality (i.e., text, video, photo, and infographics).
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Table 1 shows the categories and definitions for each code in the analysis.
and descriptions were coded to determine the purpose of the group related to the following
categories: (1) building awareness/sharing information, (2) providing support, (3) fundraising
purpose, (4) marketing/promoting a product or service, or (5) other. Wall posts were coded based on
self-management content areas: (1) mental health, (2) medication management, (3) hospitalizations,
(4) asthma, (5) cigarette smoking, (6) breathing techniques, (7) nutrition, and (8) physical activity.
Communication strategies were recorded using the following categories: (1) self-disclosures about the
disease; (2) referrals; (3) information-providing, (3) requests for information, (4) demonstrations of
support, (5) product/service promotion, and (6) other (See Table 1 for definitions of group purpose
codes). Engagement metrics such as number of reactions (i.e., likes, emojis for love, funny, surprise,

7

Group titles

sad, and anger), comments, and shares of wall posts were recorded. Use of emoticons or “emojis”
to evaluate user reactions may not accurately reflect all user attitudes about Facebook content, but
these visual communication tools can serve as a useful proxy for assessing user reactions to health care
content found on social media [41].

Table 1. Facebook group content analysis codes, definitions, and code sources.

Illness Self-Regulation

Code Source Representation ?

Code Definition

Group Purpose

Created to bring attention to the

importance of COPD and share Comorbid identities, causes,

Building Awareness/Sharing Bender et al. [37]

Information COPD-related information curability, consequences

Providing Support Created to meet the emotional needs of Bender et al. [37] Comorbid identities, causes,
& 2upp COPD patients and their caregivers : curability, consequences

Fundraising gg?’gd to attract financial resources for Bender et al. [37] N/A

Markehng/Prlomotmg a Created to promote a COPD-related Bender et al. [37] Curability

Product/Service product or service

Media Modality

Text Text included in the post Neiger et al. [42] N/A

Video Video included in the post Neiger et al. [42] N/A

Photo Photo included in the post Neiger et al. [42] N/A

Infographic Infographic included in the post Neiger et al. [42] N/A

Communication Strategies

Comorbid identities, causes,
curability, consequences

Information was self-disclosed about
personal experiences with COPD
Providing information about COPD
through links to external websites,
pages, groups, or documents

Self-Disclosures Lerman et al. [38]

Comorbid identities, causes,

Lerman etal. [35] curability, consequences

Referrals

Information Providing
Information Requesting

Demonstrating Support

Product/Service Promotion

COPD-related information was shared
in the post

COPD-related queries were posed to
the group

Emotional support was provided to
the group

A product or service was promoted

Greene et al. [43]
Greene et al. [43]

Greene et al. [43]
Greene et al. [43]

Comorbid identities, causes,
curability, consequences
Comorbid identities, causes,
curability, consequences
Comorbid identities, causes,
curability, consequences
Curability

Self-Management Content Area

Mental Health

Medications

Hospitalizations/Doctor Visits

Asthma

Smoking
Breathing Techniques
Nutrition

Physical Activity

Mentions mental health issues such as
depression, anxiety, etc.

‘Mentions medications such as
antibiotics, inhalers, etc.

Mentions hospitalization or doctors
visit related to COPD

Mentions asthma specifically
Mentions smoking such as cigarette
smoking, vaping, e-cigarette use, etc.
Mentions specific breathing techniques
to cope with exacerbations

Mentions nutrition such as recipes and
health eating habits

Mentions physical activity such as
walking, stair climbing, etc.

CDC [44]
CDC [44]

GOLD [45]
GOLD [45]
GOLD [45]

CDC [44]
CDC [44]

CDC [44]

Comorbid identities,
Consequences

Curability

Consequences
Comorbid identities

Causes
Curability
Curability

Curability, Consequences
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Table 1. Cont.

Illness Self-Regulation

Code Definition Code Source . a
Representation

Engagement

. Number of times members reacted to .
Like the post by pressing the thumbs up icon Neiger etal. [42] N/A

Number of times members reacted to . p

Love the post by pressing the heart emoji Neiger etal. [42] N/A
Number of times members reacted to .

Sad the post by pressing the sad emoji Neiger etal. [42] N/A

Number of times members reacted to

Angry the post by pressing the angry emoji Neiger etal. [42] N/A
Number of times members reacted to . p

Laugh the post by pressing the haha emoji Neiger etal. [42] N/A

Surprised Number of times members reacted to Neiger et al. [42] N/A

the post by pressing the wow emoji
Number of times members reacted to .
Comment the post by replying with text, gif, etc. Neiger etal. [42] N/A
Number of times members reacted to a

Share post by sharing it Neiger et al. [42] N/A

@ Illness self-regulation representations were coded based on information from Leventhal et al. [40] and Hale et al. [46].
2.6. Coder Training

A codebook was developed based on existing social media content analysis research [37,38,40]
and relevant COPD self-management guidelines [44,45]. Two researchers met before data collection
to discuss the coding methods operationalized in the codebook and resolved discrepancies in how
codes were to be interpreted. Subsequently, each researcher independently extracted data from COPD
Facebook groups and recorded the data. Intercoder reliability of applied codes was determined using
Cohen’s Kappa Statistic [47]. The Kappa statistic was selected, because it serves as a robust measure of
intercoder reliability in research that involves the coding of behavior-related variables [48], including
those measured on social media. A subset of 10-25% of the total sample was sufficient for determining
inter-rater reliability of codes; therefore, a sub-sample of 5 Facebook groups was independently coded
by each researcher. The cut-off value for acceptable intercoder reliability was set at 0.70 [49].

2.7. Data Analysis

The user analytic data was exported to Statistical Package for Social Sciences (SPSS) v24.0
for further analyses. Frequency and descriptive statistics were computed to determine the group
purpose, membership levels, wall post activity, and group member engagement activity within
COPD Facebook groups. Nonparametric data led to reporting medians (+IQR). Descriptive median
(+IQR) statistics were used to determine average engagement (likes, comments, etc.) metrics for
wall posts addressing various aspects of self-management (mental health, medication management,
etc.). Chi-square analyses were conducted to determine if the number of wall post communication
strategies (self-disclosure, referral, information providing, information requesting, offering support, and
product/service promotion) varied based on whether or not (a) general self-management, (b) medication
management or (c) hospitalizations were specifically addressed. A series of Mann-Whitney U tests
were conducted to examine the extent to which wall post communication strategies (i.e., providing
information, requesting information, and/or demonstrating support) were associated with group
member engagement (i.e., number of wall post likes, sad emojis, and comments).

3. Results

3.1. Data Reliability

Kappa agreement between coders ranged from 0.66-0.99 (M = 0.90, SD = 0.15) for the
self-management content areas (Table 2). Kappa estimates for wall post characteristics ranged
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from 0.66-0.99 (M = 0.91, SD = 0.12). All Kappa statistics were at or near the cut-off value used to
establish adequate intercoder reliability (0.70).

Table 2. Intercoder reliability scores for self-management content areas and characteristics of Chronic
Obstructive Pulmonary Disease (COPD) group wall posts (1 = 40).

Self-Management Content Area Cohen’s Kappa
Mental Health >0.99
Medications >0.99
Hospitalizations/Doctor Visits 0.91
Asthma >0.99
Smoking >0.99
Breathing Techniques 0.66
Nutrition >0.99
Physical Activity 0.66

Mean 0.90

SD 0.15

Wall Post Characteristics Cohen’s Kappa
Post Included Text 0.66
Post Included Video >0.99
Post Included Photo 0.87
Post Included Infographic >0.99
Information Providing >0.99
Information Requesting 0.95
Demonstrating Support 0.75
Personal Self-Disclosure 0.95
Referral to Other Resources >0.99
Product/Service Promotion >0.99

Mean 0.91

SD 0.12

3.2. Group Characteristics

The purpose of most COPD Facebook groups was to provide support (19/26, 73.1%), while the
remaining groups (7/26, 26.9%) built awareness or shared health information. None of the groups had
a primary purpose of fundraising or marketing/promoting a product or service. The median time in
existence for both public and closed groups was 60 months (IQR= 30 months to 90 months), or about
five years. There were no statistically significant differences in the median number of members, growth
in members over the past 30 days, new daily posts, and number of wall posts in the past 30 days based
on group purpose.

3.3. Group Size

Table 3 describes the general characteristics and membership statistics for the 26 COPD Facebook
groups analyzed in this content analysis. In total, 87,082 members were identified as members of
these groups. The vast majority of members belonged to closed (1 = 84,684; 97.25%), as opposed to
open (1 = 2398; 2.75%) groups. The number of members ranged from 153 members in the smallest
group (“Chronic Bronchitis Support & Awareness”) to 12,337 members in the largest group (“Ultimate
Pulmonary Wellness: COPD, PF, Pulmonary Hypertension and Others”). The largest group was closed,
had a group purpose of providing support, and was in operation for 36 months or approximately
3 years.
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3.4. Wall Post Content and Characteristics

The most common communication strategy used in wall posts was self-disclosure (80/180, 44.4%),
followed by referrals to external web sources of information (53/180 or 29.4%). Forty-five (25%) wall
posts provided information related to COPD, while 69 (38%) requested information about COPD.
Wall posts that offered messages of support comprised 14.4% (26/180) of total group wall posts, while
only 2.7% (5/180) of wall posts promoted a product or service.

Specific self-management content areas most often included in group wall posts were medication
management (48/180, 26.7%) and hospitalizations/doctor visits (28/180, 15.6%). Other generic aspects
of self-management, including mental health (14/180, 7.8%), cigarette smoking (10/180, 5.6%), physical
activity (8/180, 4.4%), asthma (5/180, 3.3%), breathing techniques (5/180, 2.8%), and nutrition (1/180,
0.6%), received less attention.

3.5. Group Wall Post Engagement

There was low overall engagement on wall posts. The median number of wall post “likes” was
four (IQR = 8.5), while the median number of comments was five (IQR = 12). Love emojis, sad emojis,
angry emojis, “haha” emojis, wow emojis, and shares of wall posts were virtually non-existent (Mdn = 0,
IQR =0).

3.6. Wall Post Communication Strategy and Self-Management

Wall posts that addressed self-management were more likely to include a self-disclosure (62.5%),
as compared to posts that did not address self-management (28%), x>(df = 1) = 21.54, p < 0.001
(Table 4). A greater proportion of self-management posts posed questions to other members (60.9%),
X2(df = 1) = 14.01, p < 0.001, but a lesser proportion provided support to fellow group members (7.7%),
X2(df = 1) = 15.72, p < 0.001. These estimates are compared to self-management posts that did not
request information (32.4%) but provided support (49.4%) to fellow group members. Self-management
posts were also less likely to refer members to external web sources (24.5% vs. 51.2%), x2(df = 1) = 10.82,
p <0.05.

Table 4. Frequency of wall post content (1 = 180) of 26 COPD Facebook Groups according to whether
or not wall post addressed any self-management topics.

Wall Post Communication Posts Addressing COPD Posts Not Addressing COPD Value
Strategies Self-Management 7 (%) Self-Management 7 (%) P
Self-Disclosure

Yes (1 = 80) 50 (62.5) ** 30 (37.5) 0.0001
No (1 = 100) 28 (28) 72 (72) ’
Referral to External Information Source

Yes (1 = 53) 13 (24.5) * 40 (75.5) 0.001
No (n =127) 65 (51.2) 62 (48.8) )
Information Provided

Yes (1 = 45) 19 (42.2) 26 (57.8) 0.862
No (1 =135) 59 (43.7) 76 (56.3) ’
Information Requested (i.e., Asks a Question)

Yes (1 = 69) 42 (60.9) ** 27 (39.1) 0.0001
No (n =111) 36 (32.4) 75 (67.6) ’
Offers Support

Yes (1 = 26) 2(7.7)** 24 (92.3) 0.0001
No (n = 154) 76 (49.4) 78 (50.6) ’
Product/Service Promotion

Yes (1 =5) 3 (60) 2 (40) 0.446
No (n = 175) 75 (42.9) 100 (57.1) .

*p <0.05,* p < 0.001.
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3.6.1. Wall Post Communication Strategy and Medication Management

Medication management was the most common self-management topic included within wall posts
(48/180, 26.7%) (Table 5). Medication management posts were less likely to include a self-disclosure
(40.0%), as compared to posts that did not (16.0%), X2(df = 1) = 13.09, p <0.001. A lower proportion of
medication management posts referred group members to an external web source (13.2%, as compared
to the posts that did include this service (32.3%), Xz(df =1) =6.96, p < 0.05. Medication management
posts were also more likely to request information from other online users, x?(df = 1) = 16.17, p < 0.001.

Table 5. Frequency of communication strategies used in COPD Facebook group wall posts according
to whether or not post addressed medication management (1 = 48).

Communication Strate Post Addressed Medication Post Did Not Address Value
8y Management # (%) Medication Management 1 (%) P

Self-Disclosure

Yes (11 = 80) 32 (40) ** 48 (60)

No (1 = 100) 16 (16) 84 (84) 0.0001

Referral to External Information Source

Yes (1 = 53) 7(132)* 46 (86.8) 0.008

No (1 =127) 41 (32.3) 86 (67.7) :

Information Provided

Yes (11 = 45) 10 (22.2) 35 (77.8) 0436

No (1 = 135) 38 (28.1) 97 (71.9) :

Information Requested (i.e., Asks a Question)

Yes (1 = 69) 30 (43.5) ** 39 (56.5) 0.0001

No (1 = 111) 18 (16.2) 93 (83.8) :

Offers Support

Yes (11 = 26) 0(0)* 26 (100) 0.001

No (1 = 154) 48 (31.2) 106 (68.8) :

Product/Service Promotion

Yes (n =5) 1(20) 4 (80) 0732

No (1 = 175) 47 (26.9) 128 (73.1) :

*p <0.05,% p <0.001.

3.6.2. Wall Post Communication Strategy and Hospitalizations/Doctor Visits

Hospitalizations/doctor visits were the second most common self-management topic included
in group wall posts (28/180, 15.6%) (Table 6). Posts highlighting a hospitalization or doctor’s visit
were more likely to include self-disclosures (33.8%) than to withhold personal information (1.0%),
X2(df =1)=36.29, p < 0.001. None of the wall posts that addressed hospitalizations/doctor visits referred
group members to an external web source. Finally, posts that did not address hospitalizations/doctor
visits (97.8%) were far more likely to provide information as compared to posts that did not (2.2%),
X2(df =1)=8.12, p < 0.05.

Table 6. Frequency of communication strategies used in COPD Facebook group wall posts based on
whether or not post addressed hospitalizations/doctor visits (1 = 28).

Type of Communication Post Addressed Post Did Not Address
yP Strate Hospitalizations/Doctor  Hospitalizations/Doctor ~ p Value
8y Visits 1 (%) Visits 7 (%)

Self-Disclosure
Yes (n = 80) 27 (33.8) ** 53 (66.2) 0.0001
No (n = 100) 1() 99 (99) .
Referral to External Information Source
Yes (n = 53) 0 (0) ** 53 (100) 0.0001
No (n =127) 28 (22.0) 99 (78.0) .
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Table 6. Cont.

Type of Communication Post Addressed Post Did Not Address
M Strate Hospitalizations/Doctor ~ Hospitalizations/Doctor ~ p Value
8y Visits 1 (%) Visits 7 (%)
Information Provided
Yes (11 = 45) 122)* 44 (97.8) 0,004
No (n = 135) 27 (20) 108 (80) :
Information Requested (i.e., Asks a Question)
Yes (1 = 69) 15 (21.7) 54 (78.3) 0071
No (1 =111) 13 (11.7) 98 (88.3) :
Offers Support
Yes (11 = 26) 2(7.7) 24 (92.3) 023
No (n = 154) 26 (16.9) 128 (83.1) ’
Product/Service Promotion
Yes (n =5) 0(0) 5 (100) 0.330
No (1 = 175) 28 (16) 147 (84) :

*p <0.05,** p <0.001.

3.7. Engagement with COPD Wall Posts according to Communication Strategy

Results from the Mann-Whitney U Test showed that the number of likes on COPD group wall
posts was significantly greater for posts that did not provide information about COPD (Mdn = 4)
compared to posts that did provide information about COPD (Mdn = 2), U = 1996.00, p = 0.001.
In addition, the number of comments on group wall posts was significantly greater for posts that did
not provide information about COPD (Mdn = 7) as compared to posts that did (Mdn = 1), U = 1256.5,
p < 0.001. The number of likes for wall posts requesting information about COPD was significantly
greater for posts that did not request information about COPD (Mdn = 4) as compared to posts that
did (Mdn = 3), U = 2843.5, p = 0.004. In addition, the number of comments on wall post requests for
information was significantly greater for posts that did request information about COPD (Mdn =7) as
compared to posts that did not (Mdn = 2), U = 8813.5, p < 0.001. The number of likes was significantly
greater for wall posts that demonstrated peer-to-peer (social) support (Mdn = 9.5) as compared to posts
that did not demonstrate social support (Mdn = 3), U = 985.50, p < 0.001.

4. Discussion

The current study explored online content and communication strategies used among members
of COPD Facebook groups. This content analysis investigated how wall post communication
strategies varied based on the presence of self-management topics in wall posts, specifically medication
management and hospitalizations/doctor visits. The study also noted variability in engagement metrics
according to the communication strategies used by members. To our knowledge, this is the first study
to assess the content and group member communication strategies used in Facebook groups related
to COPD.

COPD Facebook groups were intended to exchange social support, rather than for the purposes
of awareness building or fundraising. This finding is inconsistent with prior research examining the
purpose of chronic disease self-management groups on social media. Bender and colleagues [37], for
example, found that most Facebook groups related to breast cancer were created for awareness and
fundraising purposes. Further, Greene and colleagues [43] reported that sharing information was the
predominant communication strategy on diabetes-related social media communities. The differential
prevalence of communication strategies used across chronic disease online forums highlights the
value of developing and sustaining disease-specific, rather than generic chronic disease, communities.
Future research should explore the discrete types of social support (emotional, appraisal, information,
instrumental) provided within online communities, such as Facebook Groups, dedicated to COPD.
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The most common communication strategy used in COPD-related Facebook wall posts was
self-disclosure (i.e., information was revealed about personal experiences with COPD), followed by
making referrals to external web sources for additional information on topics of interest. Further
examination of posts found that personal self-disclosures about the COPD experience and requests
for information were more likely to be used as communication strategies in self-management posts
(e.g., medication management, hospitalizations/doctor’s visits). As such, COPD Facebook Group
members are exhibiting a form of communication competence, by contextualizing their question
with information about the COPD experience, presumably to increase the relevance and accuracy of
responses from other members. The high reliance on self-disclosures in this context may help to explain
the substantial disparity between the number of members in closed (1 = 84,684) versus public COPD
Facebook groups (1 = 2398), as social support and self-disclosures usually include more sensitive
information being shared, and thus are more likely to occur in private groups. Research is needed
to understand the social circumstances under which patients with COPD are more or less likely to
disclose personal information on the Internet.

Results of this study also demonstrate that referring patients to an external web source was
a common communication strategy across the groups; however, referrals were less common in
self-management posts. External web sources, especially those developed by reputable health-related
organizations and agencies (e.g., NIH, CDC, WHO), provide evidence-based health information;
therefore, information being shared within COPD Facebook groups may not be valid or accurate
based on the latest scientific research. This is particularly concerning given that patients with COPD
are only moderately confident when making health decisions based on information gained from
the Internet [20]. Patients with COPD also report a low degree of health literacy [50]. To optimize
content evaluation and site navigation, plain language standards recommend against directing an
online user to an outside website as a universal health literacy precaution [51]. It is promising that
self-management posts did not include these external website referrals; however, their prevalence
across COPD Facebook Groups brings attention for the need to determine what exactly members are
being directed toward outside of the online community.

In this study, COPD Facebook Group members requested information about self-management.
Users who addressed medication management were more likely to request health information. Due to
the importance of medication adherence in COPD, there may be a need for physicians, pharmacists, and
patient/health educators to collaborate on novel ways to support patient use of medications via COPD
Facebook Groups. Posts that addressed medication management specifically rarely included member
referrals to reliable sources of health information. This was likely due to the “closed” (private) nature of
the vast majority of COPD Facebook groups identified in this cross-sectional study. While information
sharing seems to occur primarily within the “group walls”, which may limit the dissemination of
inaccurate information, the restricted nature of resource sharing limits what can be learned by Group
members. Facebook group administrators should consider instituting policies that require moderators
to post content from reputable governmental and non-profit sources based on the latest discussions
and questions posted by group members.

Discussions around hospitalizations or doctor visits were the second most common
self-management topic discussed within group wall posts. Wall posts that included mentions
of hospitalizations or doctor visits were more likely to include personal self-disclosures about the
COPD experience, but they were less likely to include informational resources or provide external
website resources. In other words, these posts were generally intended as a personal recount of the
hospitalization or doctor visit experience. Despite the health communication potential of social media
platforms such as Facebook groups, there may be a need for health care providers to also direct patients
with COPD to their personal electronic health record to facilitate meaningful information exchange [52].
Facebook group administrators should configure processes that will alert group members that certain
self-management topics are best broached within primary care through private patient-provider
communication channels.
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COPD Facebook Groups are very purposeful; they provide support from an emotional and
informational perspective. While overall member engagement with wall posts was quite low,
supportive posts, even those that did not provide any additional health information, were more often
“liked” than informative posts that lacked any encouraging messages. Likewise, posts whose initiator
requested information about COPD from other members were met with a greater number of comments
from the community. The few members “engaged” with wall post content seemed to gravitate to
posts without self-management information about COPD, which insinuates that “information heavy”
posts should be avoided in favor of encouragement and motivational support about how patients
can live their best life with COPD. Future primary research with actual patients who live with COPD
should seek to confirm or disconfirm patient preferences for using social media platforms such as
Facebook groups.

Limitations

This study had several limitations. First, this study only included COPD Facebook groups that
posted content in English. “Secret” Facebook groups, where users cannot view group content unless
invited by an administrator or current member, were excluded from this study. The increased privacy
of these groups could have resulted in different communication strategies and discussion of different
self-management topics. In addition, this study was cross-sectional in nature, which could have
resulted in missing seasonal effects of COPD self-management covered within Facebook Groups.
For example, collecting information during fall or winter may have resulted in more discussion
about flu/pneumococcal vaccinations, which are strongly recommended for patients with COPD.
Also, the group search was limited to the terms of “COPD”, “emphysema”, and “chronic bronchitis”.
Therefore, the search may have excluded COPD Facebook groups that did not include these specific
search terms in the group title. Furthermore, rather than identifying self-management topics through
a qualitative approach, this study adopted pre-defined codes to identify and categorize wall post
content. This non-grounded-theory approach did not account for the wide range of topics that could
potentially be discussed within COPD Facebook Groups. Use of theory-based text mining or machine
learning algorithms may help identify the broad array of communication patterns that may occur on
group walls.

5. Conclusions

Researchers have stated the need for further research regarding peer support groups on Facebook
and their impact on chronic disease self-management [53]. In the current study, results show that
COPD Facebook group members are utilizing Facebook groups to share their experience managing
their condition. The findings of this study support several important implications for practice among
health education specialists and health care providers; including, the potential of COPD Facebook
groups for establishing social support networks among patients living with COPD, as the groups were
found to primarily serve that purpose. COPD Facebook Groups are very purposeful from an emotional
and informational support perspective; however, in the context of the CSM [40], understanding
more about the interactions among users on the COPD Facebook Groups could potentially help
practitioners understand patient processes involved in managing illness threats such as dyspnea
triggers. Additional research with patients living with COPD should evaluate the dynamics of
these behavioral processes underlying patient motivations and uses of social media sites for disease
management and emotional support.

In addition, given most of the communication on the Facebook wall posts involved patient
self-disclosures, patient privacy protections need to be considered by practitioners who use Facebook
groups as a platform for self-management education. In a similar vein, as COPD Facebook Group
members request information about self-management, specifically medication management, it is
important that physicians, pharmacists, and patient health education specialists work collaboratively to
best use this platform to support the medication compliance and adherence needs that surfaced. While
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many COPD Facebook group members request information about self-management, there is a need for
more informational and motivational support on these platforms to adequately support members in
addressing their needs. Further research should explore the quality and safety of self-management
information exchanged among patients with COPD on this popular social media platform. In addition,
further research is needed to explore additional online user behaviors that quantify how COPD patients
are utilizing information found within chronic disease self-management Facebook Groups, including
those that are private. Patient dependence on social media tools for self-management, as opposed to
reliance on their health care provider(s) for support, should also be explored further. This research will
help produce a better understanding of unique patient preferences and motives for utilizing social
media for COPD self-management.
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Abstract: During the last two decades, social media has immersed itself into all facets of our personal
and professional lives. The healthcare sector is no exception, with public health departments now
capitalizing on the benefits that social media offers when delivering healthcare education and
communication with citizens. Provincial Health Committees (PHCs) in China have begun to adopt the
micro-video sharing platform, Tik Tok, to engage with local residents and communicate health-related
information. This study investigates the status quo of official Tik Tok accounts managed by PHCs in
mainland China. In total, 31 PHC accounts were analyzed during August 2019, while the top 100
most liked micro-videos were examined using content analysis. Coding included three major aspects:
Quantified Impact, Video Content, and Video Form. 45.2% (n = 14) of PHCs had official Tik Tok
accounts. A limited number of accounts (n = 2) were yet to upload a micro-video, while most (n = 9)
had uploaded their first micro-video during 2019. For the top 100 most liked micro-videos, a sharp
difference was observed in terms of number of Likes, Comments and Reposts. Videos containing
cartoons or documentary-style content were most frequently watched by citizens. Similarly, content
that promoted professional health or provided knowledge of diseases was frequently viewed. Content
containing original music, formal mandarin language, subtitles, and which lasted less than 60 s, were
most frequently followed. It is considered a missed opportunity that most PHCs struggle to take
advantage of the Tik Tok platform, especially given its growing popularity and daily increase in
account creation.

Keywords: micro-video; Provincial Health Committee; healthcare; Tik Tok; social media; China

1. Introduction

1.1. Social Media Use by Healthcare Departments

Since the inception of social media in the late 1990s, it has had an unprecedented influence on
our personal and professional lives, impacting the way we communicate, stay connected, and share
information. By July 2019, the number of worldwide active social media users reached 3.534 billion,
with a penetration rate of 46% [1]. Undoubtedly, the popularity and ease in adoption of social media
has changed the ways in which public services are delivered and communicated. An increasing number
of government agencies have realized the importance of actively participating on social media for
citizen engagement, relationship building, and citizen compliance [2-6]. One recently introduced social
media platform is Tik Tok, a micro-video sharing platform that allows users to create short videos,
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lasting from several seconds to several minutes, and then share it with the wider Tik Tok community.
Founded in 2017, it is the fastest growing social media application in the world, topping the chart for
‘Most Downloaded” in the USA in 2018, and now being available in over 150 countries. It is claimed
that Tik Tok has more than 500 million active users with more than 1 billion downloads [7]. By contrast
with other social media platforms, Tik Tok is characterized by short micro-videos with simple-to-use
editing and music-inclusion functions [8,9]. The application provides a non-complicated user interface
for creating videos, with users being able to embed their preferred music choices and special effects
into their recorded video, easily [9].

In the healthcare sector, the adoption of social media is not new [10,11]. Social media has been
widely adopted by patients, care-givers, and healthcare professionals, with numerous studies reporting
its usefulness in patient empowerment, health promotion, patient-physician relationship building,
public health surveillance, and quality improvement [12-17]. On the contrary, other studies have
focused on revealing the dark side of social media in healthcare; for example, examining how unverified
content leads to the sharing of misleading information [18], patients becoming overconfident in their
own medical decision making [19,20], and privacy violation [18,21]. Scholars have also noted the
level of diffusion of social media among healthcare departments [22], observing differences in content
shared and patient interactions [23]. Since healthcare departments concern the quality in medical
care delivered to citizens, their adoption of social media is often cautious and can lag behind other
public-facing sectors.

1.2. The Use of Tik Tok by Government Agencies in China

In October 2016, the State Council of China established the Healthy China 2030 Strategy, aimed
at promoting healthier lifestyles, improving health literacy and mental health. In the process of
developing the strategy, health communication was viewed as critical for providing access to public
health information, education and health literacy improvement. In July 2019, the Healthy China
Promotion Committee of the State Council strengthened the importance of establishing and improving
the “Two databases and one mechanism” for public health education. The two databases refer to the
database of national and provincial experts in public health education and the database of national
public health education resources. One mechanism refers to a holistic media perspective on public
health education and communications, denoting that health communication via integrated media
forms has garnered national attention.

In China, social media usage is the most popular online activity, with most citizens now focusing
their attention on creating and watching micro-videos. According to the 44th report of Internet
development in China, produced by CNNIC (China Internet Network Information Center), the number
of mobile internet users has reached 817 million, with the number of micro-video users now exceeding
648 million, showing a penetration rate of 75.8% by June 2019 [24]. The popularity of Tik Tok has also
attracted local government attention. In China, government organizations have begun to use Tik Tok to
engage with local citizens, enabling them to clarify public concerns and keep citizens informed [25,26].
Tik Tok has also penetrated local health authorities in China, although at a much-reduced rate compared
with the large-scale adoption witnessed by local governments. This study explores this emerging
phenomenon in China where local health committees are utilizing the micro-video sharing platform to
provide health information to the general public. It examines how Chinese citizens are participating
on the platform, analyzing the top 100 most liked videos from PHCs to determine the most common
features and communication strategies favored by the general public. The results of our study will
enrich the understanding of social media use by PHCs, drawing comparisons against previous social
media types and providing guidance for the future operation of Tik Tok accounts.

94



IJERPH 2020, 17,192

2. Materials and Method

2.1. Data Collection

In this study, 31 provincial level health committees in mainland China were examined. Data was
captured on 20 August 2019. All PHCs were classified based on their provincial economic development
capacity and geographic location, including the Western, Central and Eastern regions. To begin, we
searched the Tik Tok platform for the official accounts of all PHCs in China by using the official name
of the health committee and abbreviations of their name. If no result was found, we located the official
website of the committee and checked if there were any links to their official Tik Tok account [27].
To ensure that all Tik Tok accounts were official, we analyzed only those that were verified accounts on
the Tik Tok platform, represented by a blue check mark (verified badge).

2.2. Analysis of Tik Tok Accounts

A Microsoft Excel worksheet was constructed to store the data extracted from the official Tik Tok
accounts. The extraction was completed by one person, the third author. The data was cross-sectional
in nature and included: (1) established time of the account i.e., date since the first uploaded Tik Tok
video, (2) number of videos posted, (3) number of likes received, (4) number of video reposts, and (5)
number of comments received.

To further analyze the content of uploaded micro-videos, content analysis of the top 100 most
liked micro-videos among all PHCs was conducted. Content analysis is widely used when analyzing
video-based health communication [28-31], e.g., obesity videos [32] and e-cigarettes [33]. However,
many studies that have adopted content analysis mainly examined videos lasting from several minutes
to hours. Their coding usually includes content types, subtitles, valence, and specifically designed
codes based on topics being studied. In our study, the coding scheme for micro-videos produced by
healthcare departments on Tik Tok is still immature; therefore, we followed the codes of common
practice for video-based health communication and piloted the coding scheme with an initial analysis
of 20% (20/100) of the selected micro-videos. We then made amendments as further videos were
processed [16,34]. The final coding scheme consisted of three dimensions: Quantified Impact, Video
Content, and Video Form. Each dimension had several sub-dimensions.

The Quantified Impact does not intend to measure the effect of watching a micro-video on an
individual’s health literacy or their health-related behavioral change. Instead, we record the index
observable via Tik Tok, for example how many people watched it, how many people liked it after
watching it, and how many people shared it. We did not aggregate the index into one due to the
difficulty in compiling a formula to evaluate their impact. Video Content concerns the video type,
major themes, embedded emotions, and the characters involved in the video. Specifically, video theme
refers to the topic referred to in the video, including disease knowledge, daily diet, health professionals
image promotion, healthcare, and health reform. Disease knowledge features specific information
on types and causes of disease e.g., the cause of hypertension and treatment available to the patient.
Daily diet provides insight into developing healthy eating habits. Videos on health professionals
image promotion center on stories of good doctors, nurses, hospital managers, administrators and
others employed in healthcare field, which highlight the individuals positive image rather than specific
medical knowledge e.g., a cardiovascular surgeon saved a patient experiencing a sudden heart attack
on a high-speed train. Healthcare information refers to healthy lifestyles, including diet and exercise
activities. Health reform views the topic of health from a wider perspective, the policy dimension,
referring to e.g., policies surrounding family doctors. Finally, emotion refers to the major emotion
presented within the video, rather than the emotion triggered by watching the video. We created four
sub-dimensions based on a previous classification on the emotions involved in Tik Tok, and made
this fit the health communication setting [26]. Video Form concerns the style, language, and special
techniques used. Specifically, the background music relates to how the music is selected, with original

’
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music being defined as the music being made by the uploader themselves, rather than them selecting a
piece of music from the Tik Tok music library.

In total, 12 codes were merged. Specifically, the Quantified Impact dimension had three
sub-dimensions: Number of Likes, Comments and Reposts. The video content dimension had
four sub-dimensions: Video type, Theme, Emotion, and Characters. The video form dimension
included five sub-dimensions: Background Music, Language Feature, Emphasized Theme in the
ending, Length of video, and Subtitles. The final coding scheme is presented in Figure 1 and Table 1.
Two graduate students studying Health Informatics were trained before coding the micro-videos
separately, with their inter-reliability rate being 0.94 [6,35], deeming the coding scheme effective.

Qualified Impact

Number of Likes Number of Comments Number of Repost

Video Format

Background Music ~ Language feature  Emphasized Theme (Ending)  Length  Subtitles

Figure 1. The coding framework for the top 100 most liked micro-videos run by Provincial Health
Committees (PHCs).

Table 1. The coding scheme for video analysis.

Index Explanation

Number of Likes Total number of Likes by 20 August 2019

Number of Comments Total number of Comments received by 20 August 2019

Number of Reposts Total number of Reposts by 20 August 2019
. Refers to the different types of health communication, divided into five categories, including: cartoon,
Video Type SR
documentary, situation comedy, excerpt from TV program, excerpt from news report.
. Refers to the major topic involved in the micro-video, encompassing disease knowledge, daily diet, health
Video Theme . L. X .
professionals’ image promotion, healthcare info, and health reforms.
Emotion Refers to the major emotion involved; classified as excited, moved, humor or no specific emotion.
Refers to the character playing the leading role or being shown most during the micro-video; divided into
Character . e . . . :
health professionals, public figures and general public (with patients included).
Background Music Refers to the background music used, including no music, music selected from the Tik Tok music library,

and original music.

Language Feature Refers to the language used, including mandarin, and other local dialects.

Emphasized theme Refers to the technique of re-emphasizing the theme at the end of the micro-video.

(Ending)
Length Refers to the length of the micro-video.
Subtitles Refers to the technique of using subtitles to display the words spoken in the micro-video as written text.
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3. Results

Of the 31 provincial level health committees observed, 14 (45.2%) had their own official Tik Tok
account, including 6 located in the Central region of China, and 4 in the East and West, respectively.
Among them, the health committees in Tianjin and Shanghai had not uploaded any videos, although
they had created official accounts. Health committees in Shanxi were the first to release a micro-video
on Tik Tok in 2018, while many (64.3%, 9/14) had uploaded their first micro-video in 2019. The total
number of followers for all health committees in China was 197,980. The total number of videos
uploaded was 962, while the total number of Likes received had reached 1.054 million.

In terms of the 100 most liked micro-videos, none were posted by health committees in Henan,
Hunan, Hainan, Guizhou, Inner Mongolia or the NingXia autonomous regions. Instead, health
committees from Shanxi, Jilin, Jiangxi, Hubei, Guangdong, and Sichuan provinces had the most
popular micro-videos. Table 2 provides further details of the most liked videos.
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3.1. Distribution of Quantified Impact Dimension

Quantified Impact is defined as the measurement of an official Tik Tok account’s influence on the
public engagement via Tik Tok. It differs in the top 100 micro-videos in terms of the total number of
likes, comments and reposts. Specifically, the total number of likes of the top 100 micro-videos had
reached 775,256, ranging from 667 to 177,000. The total number of comments received were 13,579
with zero, being the least, to 6815. Among them, the number of micro-videos that received comments
exceeding 1000 was only two, while most micro-videos received less than 100 comments. The total
number of reposts amounted to 59,568, with zero being the least and 20,000 being the most. Eleven
micro-videos had been reposted at least 1000 times. Table 3 presents further details.

Table 3. The distribution of the Quantified Impact dimension.

Quantified Impact Min Max Median Sum
Number of Likes 667 177,000 7,752.56 775,256
Number of Comments 0 6815 135.97 13,597
Number of Reposts 0 20,000 595.68 59,568

3.2. Distribution of Video Content Dimension

Video content was divided into four sub-dimensions. In terms of video type, videos involving
cartoons took the lead with 27% (27/100), followed by those which involved a documentary (25%,
25/100) or except from TV program (22%, 22/100). For video theme, the topic of health professionals
ranked the highest, with 38 out of 100 videos displaying this topic. Videos presenting knowledge about
diseases was second, with slightly fewer micro-videos, while the theme of daily diets and health reform
was viewed the least number of times with 7% (7/100) and 3% (3/100), respectively. In terms of the
emotion involved in the video, over half (58%, 58/100) demonstrated no specific feelings. The feeling
of being moved was felt in 19 out 100 micro-videos, followed by the feeling of sense of humor (17%,
17/100), and being excited (6%, 6/100). In terms of characters, 55 out of 100 videos featured healthcare
professionals, 12% (12/100) focused on public figures, and 11% (11/100) on the general public, with
patients included. The remaining 22% presented no characters.

3.3. Distribution of Video Form Dimension

The format of uploaded micro-videos was divided into five sub-dimensions. For background
music used, it was split into three categories: no background music, default music selected from Tik
Tok, and original music made by the uploader. 82 out of 100 micro-videos were accompanied by
various types of music. Among them, 63.4% (52/82) included original music, produced by the PHC.
For the language features, we looked at the local dialects used. Only 3% (3/100) of the micro-videos
used local dialects. Mandarin was used in the majority micro-videos for the avoidance of language
barriers caused by regional dialects. However, the use of dialects may attract locals in some way.

In terms of length of time of the micro-video, an overwhelming number of videos (98, 98/100)
were presented within 60 s. Among them, 11 lasted 0-15's, 16 from 15-30 s, 28 from 3045 s, and 43
from 45-60 s. Regarding subtitles, 73 out of 100 showed subtitles. For emphasized theme in the ending
scene, only 20% (20/100) of the micro-videos had included this.

4. Discussion

4.1. Principal Findings

This study has provided an overview of the official Tik Tok accounts managed by provincial
health committees across mainland China. According to the results, 45.2% (14/31) of the provincial
health committees in mainland China have created a Tik Tok account, at the time of data collection.
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12 of them had already uploaded their first micro-video, except for those in Tianjin and Shanghai,
while many (n = 9) PHCs had uploaded their first micro-video in 2019. It is interesting to note that the
adoption of Tik Tok by health departments in provinces with economic prosperity (e.g., Tianjin and
Shanghai) lagged behind others. This may be due to the overall health literacy rates in these regions,
and effective health education through earlier-adopted social media channels (e.g., Weibo and Wechat).
In the case of provinces with economic prosperity, citizens are likely to have a higher level of health
literacy, with local health departments delivering better health education. Earlier forms of social media
have well-established reputations in communicating health information, which mean the marginal
benefit of Tik Tok remains subtle. The diffusion patterns of Tik Tok may not simply apply to economic
prosperity and openness, and other factors such as the seriousness of Tik Tok and urgency of adoption,
should be taken into consideration. This is consistent with a recent study revealing the complexity of
Tik Tok adoption in China, which highlighted the unique function, orientation, production procedures
and communicational features compared with pre-existing social media [36]. In our study, we focused
on the top 100 most popular micro-videos of all PHCs. Over half of the micro-videos were produced
by the Guangdong health committee. For the Quantified Impact, although the PHCs had gained some
popularity, a sharp difference was observed between the top 100 most liked micro-videos, in terms of
the number of Likes, Comments and Reposts. Many accounts were still in their infancy stage. In terms
of video content, many videos showed cartoons or were a documentary produced by the PHC. Themes
relating to the promotion of healthy professional images and disease knowledge were most frequently
seen in the observed micro-videos. In terms of video format, videos incorporating original music, using
formal mandarin language, lasting less than 60 s, and using subtitles, were most commonly followed.

4.2. Followers Are Fundamental to Health Communication on Tik Tok

The effective communication of healthcare information via social media requires considerable
followers. Our study revealed that the top 100 most liked micro-videos were mainly from six PHCs,
who each had a large following. For example, the Guangdong health committee contributed 53 of the
most liked micro-videos and has 130,000 followers, uploading more than 478 micro-videos with over
650,000 likes. Among all accounts, the impact of Healthy Guangdong has contributed to more than half
of the total number of followers and Likes. At present, Healthy Guangdong is the most valuable Tik Tok
account from the perspective of quantified impact. This could provide solid evidence that the use of
social media by local health departments is often more cautious than that of their counterparts in other
government agencies. Since Tik Tok adoption by PHCs is still novel in China, many may be hesitant in
its use. In addition, they may have also not mastered the strategies for health communication via the
emerging social media channel. Their investment in account promotion and creation of more attractive
micro-videos needs strengthening. PHCs are advised to integrate the current impact of other online
platforms and establish their reputation on Tik Tok. To achieve this, PHCs can use a social media
management tool e.g., Hootsuite, to manage cross-posting of videos across social media channels and
schedule content, enabling more consistent posting of content at times which maximize engagement.
Furthermore, an introduction or weblink to the official Tik Tok account could be displayed on each
PHC official website, Weibo or Wechat account to migrate audiences and build a larger community on
Tik Tok.

To attract followers in future, PHCs could create micro-videos related to or engaging with popular
topics i.e., reflecting on subjects that concern the general public. By using these as headlines or cover
pages, it is likely to gain more public attention. Although popular topics may not be health-related,
the micro-video can still be created with the popular topic in-mind. However, the determinants for
continued attention still largely depend on the quality of each micro-video. Tik Tok users may be more
engaged with a micro-video connected with a popular topic at first but will often become disinterested
if the video is not entertaining. To overcome this, PHCs could engage with regionally-admired
influencers from e.g., sport or film in China to grow the number of followers and increase public
engagement. Since the majority of Tik Tok users are drawn to the platform by entertaining content,
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better efforts are encouraged to design health-education oriented videos that incorporate comedic
elements. PHCs should further consider the creation of docuseries surrounding interesting topics,
creating messaging strategies that feature consistent characters e.g., “A Day in the Life of Doctor Z”.
Meanwhile, they could make greater use of external resources related to public health education,
collaborating more frequently with local medical institutes, media and health non-governmental
organizations (NGOs), to amplify their influence. For example, in the popular micro-video titled ‘T Am
A Doctor Not A God’, a rap is created by the Sichuan health committee and Luzhou Renmin Hospital
to celebrate the Chinese doctor’s day. The rap was adapted from a recent blockbuster film “‘Dying to
Survive” or 'I Am Not A God Of Medicine” and has been popularized since it’s upload to Tik Tok.

4.3. Easily Understood Content and Light Format Are Critical

Our study revealed that Tik Tok users prefer the presentation and format of micro-videos to be
correlated to their understanding of difficult medical terms or jargons. With regards to content type,
animated cartoons and documentary were seen to be popular for content relating to demonstration
and for creating a sense of being ‘in the moment’, to stimulate shared emotion, compared to oral
presentations and plain text which were preferred for the sharing of disease knowledge and information
on specific drugs. This is consistent with the notion that the narrative story-telling approach has been
increasingly adopted to disseminate health-related content in health communication [37]. Meanwhile,
the promotion of a health professional’s image and disease knowledge were major themes currently
viewed. This could be attributed to citizens wanting to get to know their healthcare professionals
to obtain different perspectives. For example, a situation-based comedy on overloaded workloads
of doctors at New Year Eve brings the public closer to doctors’ daily lives, while a micro-video on
hypertension management attracts the attention of patients and their care-takers. In addition, the
dominant role in micro-videos were that of healthcare professionals. This may be due to medicine
being a highly specialized topic where years of training and practice are required before developing
informed knowledge. Also, health professionals, including physicians, doctors, and public servants
are often easily trusted by the public when sharing health information. The strategy of using public
figures for health communication may also be worth applauding. For example, actress Yang Zi and
actor Zhang Yishan, favored by young citizens in China, played roles in a scene representing and
discussing depression prevention issues.

In terms of format used, a light style in terms of background music, language, length, and
subtitles is preferred by content viewers. Although these peripheral factors are not deciding issues
when determining video quality, the format could serve as a motivating factor for increasing viewing
time [38]. For the creation of health-related micro-videos, PHCs are expected to follow regular patterns
in health communication. For example, videos which contain complicated music or too many visual
effects can easily distract the audience. The use of vivid cartoons can demonstrate disease knowledge,
however, this format could undermine key health information; if one can only remember the cartoon
figures, but nothing about the health knowledge, the communication is ineffective. The key health
education message should be essential for all micro-video formats. Further efforts are also required
to facilitate training and management of Tik Tok account operations for PHCs. To manage Tik Tok
accounts more efficiently, PHCs are expected to learn from their peers, as well as other government
departments, and allocate more resources to support the development of content and operation of
the account.

4.4. Audience-Centered Interactions Are Encouraged

Compared to the total number of Likes and Reposts per micro-video, the total number of
Comments was far lower. This may indicate that the public treat health communication via Tik Tok
as one-way communication rather than two-way communication. The Tik Tok accounts currently
managed by PHCs had few interactions with their audiences; video co-creation can be a means for
extending communication between creators and recipients. This is a commonly mentioned problem in
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previous literature when new information technologies are introduced into public sectors [10,39]. Tik
Tok is a valuable co-creation community where the health department can promote healthy lifestyles
and impart health-related knowledge, while the users can also generate health related information to
impact others, marketers and policy makers. Further interactions require the creators to activate a
pro-interaction environment, engage audiences in the content-creation and promotion process, and
thus realize the multi-dimensional exchanges and interactions between audiences, service platform
and micro-videos.

It could be speculated that micro-videos uploaded by PHCs do not provide enough features for
the public to participate in conversation. Meanwhile, in the case of China, where video-based social
media has long been regarded as an entertainment platform for amusement, health or science related
communication has largely been neglected; a nudge approach by the health department may gradually
change the perception hindering effective health communication. In future, PHCs are expected to
partner with the Tik Tok platform to improve the image of Tik Tok as a health communication channel.
In addition, the audience profile of PHCs is worthy of attention. The analysis of audience characters, i.e.,
age and locality, will contribute to making targeted health communication strategies more applicable
to citizens. If audiences are dominated by young citizens, the most common youth health-related
problems should be addressed in the content. Additionally, the video created should consider their
preference, daily routine and lifestyle. To initiate conversations, PHCs should find common health
concerns, and encourage public participation in the process of creating the micro-video. For example,
PHCs could create a micro-video based on popular user discussions, using buzzwords to gain public
attention, thus engaging the public in health-related communication.

4.5. Limitations

This study has certain limitations. First, it was a descriptive study exploring PHC use of the
Tik Tok platform, a newly introduced micro-video sharing platform. We selected the top 100 most
liked micro-videos produced by PHCs, however, number of Likes may not sufficiently measure the
popularity of each video, as lots of accounts had been newly created. We did not consider the number
of Reposts and Comments. Longer duration is also required to see more dynamics of this new social
media platform. Meanwhile, although content analysis is widely used in video analysis, it may still
have limitations when demonstrating the special features of micro-videos studied for short duration.
Future research can enlarge the study sample, using machine learning or other automatic techniques
e.g., using transcriptions, shoot analysis, sentiment analysis or narrative analysis to reveal a more
comprehensive picture of Tik Tok accounts run by PHCs.

Second, the reasons for social media adoption and their usage strategies were understudied. As
our study centered on the use of Tik Tok accounts, it is possible that other important characteristics
may be neglected. For example, the specific conditions of each PHC including administration, level of
resources, and public engagement. Meanwhile, our study did not examine the health-related changes
resulted from Tik Tok, and additional comparison of the health effect via different social media channels
could be of great value to understand the social media use in healthcare.

Third, in our research, we did not investigate the operators of Tik Tok accounts, regarding their
selection of content, abiding by the rules, and internal rewards for managing the account. This could
lead to variations in Tik Tok adoption. Future study could employ qualitative methods to reveal
the ‘behind the scenes’ story and compare their strategic use across different social media platforms.
In addition, the exploration of the recipients of health communication videos via Tik Tok is also worth
further attention. For instance, qualitative work that looks into their attitude of watching Tik Tok run
by PHCs and their expectations on the content.

5. Conclusions

Less than half of all PHCs in mainland China have established an official Tik Tok account.
The value of the Guangdong PHC account is the highest in terms of total number of followers, Likes
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and Reposts. Content analysis of the top 100 most liked health-related micro-videos revealed that
many PHCs are new to operating Tik Tok accounts and struggle to leverage this emerging social media
platform. Animated cartoons and documentary-style content, featuring healthcare professionals’ and
disease knowledge are popular among viewers of health-related micro-videos. More than half of the
selected micro-videos focused on health professionals with no specific emotions involved. In addition,
original music and subtitles are also easily observed from selected micro-videos. Considering that
Tik Tok is a micro-video based social media platform, patient-centered interactions are highly desired
for PHCs to create more diverse content with engaging strategies. With many social media users,
especially younger generations, now preferring to receive information via video content over written
content, PHCs should use Tik Tok to grow engagement levels with citizens, creating content that is
unique and personable, and which extends the core values of the PHC. Tik Tok should be viewed as an
official means for communicating health information with citizens and not purely an entertainment
channel; instead, it should be become an integral part of PHCs social media ecosystems, allowing
agencies to interact with citizens on a more personal level, extending communication away from
merely written form.
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Abstract: Joining an online social support group may increase perceived membership to a community,
but it does not guarantee that the community will be available when it is needed. This is especially
relevant for adults with Chronic Obstructive Pulmonary Disease (COPD), many of whom reside in
rural regions and continually negotiate their illness identity. Drawing from social support literature
and communication theory of identity, this cross-sectional study explored how COPD illness and
geographic identities interact to influence patients’ perceived availability of online social support.
In April 2018, 575 adults with a history of respiratory symptoms completed an online survey. Patients
with a COPD diagnosis reported greater availability of online support. This was partially mediated
by a positive degree of COPD illness identity (i.e., being diagnosed with COPD, a history of tobacco
use, severe respiratory symptoms, high disease knowledge, and low income but high education).
The relationship between COPD illness identity and the availability of online support was strongest
among those with low rural identity; however, at lower levels of COPD illness identity, participants
with high rural identity reported the greatest degree of available online support. Results have
important implications for tailored education approaches across the COPD care continuum by illness
and geographic identities.

Keywords: online social support; social identity; communication theory of identity; rural health;
chronic obstructive pulmonary disease

1. Introduction

The perceived availability of social support has a positive effect on health behaviors and associated
outcomes [1-3], including stress reduction and improved quality of life [4]. Social support is an
interpersonal communication process characterized by the exchange of informational and emotional
resources among and across networks [5,6]. Identifying and engaging social networks is a prerequisite
to achieve associated benefits of social support; however, a significant value of social support lies
within the perception that others will be available, should the need for support arise [7].

The Internet transcends lifespan and geographic boundaries to increase users” access to social
support. Social support groups exist online and through social media to help patients cope with
a particular health condition or risk behavior. These programs, which are intended to supplement
traditional offline support, provide patients with emotional and informational resources [8]. Unlike
face-to-face support transactions, however, these technology mediated programs reduce the social and
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contextual cues used to reduce uncertainty and thereby better address informational and communicative
needs [9]. The rising number of online support programs and their increased following is a testament
for their growing interest among individuals affected by chronic disease [8,10]. A remaining concern
is the degree to which patients believe the illness management support will be available when they
need it.

Membership in online disease-specific social support programs constitute a “rite of passage”
for patients who are diagnosed with a chronic condition [11]. However, there is a degree of social
belonging that needs to occur for an individual to sufficiently benefit from online support. In general,
people begin to identify as a member of an online social network by learning, negotiating, and adopting
the values and attitudes of others [12]. These shared values and beliefs increase the likelihood of
engaging in behaviors consistent with group norms [12]. As described by the Communication Theory
of Identity (CTI) [13,14], a disconnect between group membership and identity often results in adverse
health behaviors and poor communicative outcomes, which can reduce the availability of social
support. As such, receiving a diagnosis and joining an online support program may increase perceived
membership to a social network (i.e., social identity), but it does not guarantee that the network will be
available for support when it is needed.

A unique disease context to study the theoretical intersection between perceived availability of
online social support and social identity is Chronic Obstructive Pulmonary Disease (COPD), which is a
progressive lower respiratory condition that predominantly affects rural adults over the age of 45 with
a history of smoking tobacco [15]. Because COPD is a progressive condition, patients must engage in
timely, on-going self-management of symptoms [16]. The self-management of COPD is considered a
communal- rather than intrapersonal-level endeavor [17], as it is optimized through care coordination
with multiple stakeholders in COPD decision-making. Physical, psychosocial, and social support are
noted as critical for patients with COPD to thrive with their condition. Social and psychosocial support
include (but are not limited to) emotional regulation, developing relationships and supplementing
offline support, as well as navigating services and information about maintaining independence [18].
Although there has been a recent call for expanding access to online social support in COPD [19], these
patients are generally older and report challenges when navigating online communities [20]. Therefore,
there is a need to understand the social identities that may contribute to the perceived availability of
online social support [21], especially among patients who live in isolated rural regions where health
disparities persist yet access to the Internet increases.

1.1. Perceived Online Social Support

Social support is broadly conceptualized as “verbal and nonverbal communication between
recipients and providers that reduces uncertainty about the situation, the self, the other, or the
relationship and functions to enhance a perception of personal control in one’s experience” [5]
(p. 19). Social support can be perceived (i.e., belief that social support will be available) or received
(i-e., exchanged or provided) [22]. An abundance of literature highlights the value of perceived social
support in enhancing health promotion and reducing mortality in diverse patient populations [23,24].
For instance, there is evidence supporting the importance of perceptions of an available social network
among patients with COPD. The presence of a supportive person or network (e.g., simply residing
with a supportive person) is associated with positive health behaviors, including smoking cessation
and participation in pulmonary rehabilitation [25]. As such, the perceived availability of social support
can generally have a positive effect on patients to enhance their quality of life [26].

There is growing interest in how Internet and social media use impacts patients with COPD [27].
Social media, particularly platforms that provide support for chronic illnesses (e.g., COPD), extend
patients” access to informational and emotional resources enabling them to better cope with their
illness [8]. This is likely why patients with chronic disease more often participate in online social support
than those without a chronic condition [28]. Research exploring the potential of online support groups
for COPD patient education has focused on the quality and modality of various self-management topics
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communicated by diverse sources, including peers and professional organizations [29,30]. Patients
with COPD also actively use social media to disclose symptoms (e.g., cough, mucus and sputum,
shortness of breath) and seek patient education resources [31]. Martinez and colleagues [32] support
this finding, indicating that patients with COPD more frequently (at least weekly) use the Internet if
they experience severe symptoms and complications. Nevertheless, these patients generally reside
in a rural region and have limited access to health care insurance. As such, the Internet is used as a
health care supplement to obtain new information and seek second opinions about a health status
or recommendation.

Online social support groups are “any virtual social space where people come together to get and
give information or support, to learn, or to find company” [33] (p. 348). The primary focus of research
examining the potential of the Internet to facilitate social support among COPD patients has been
geared toward its receipt rather than its provision. Giving and receiving social support represents
two different acts to achieve communication and behavior-oriented goals. Reblin and Uchino [22]
systematically reviewed literature on social support and health-related implications, reporting the
need to better understand the mechanisms by which people are motivated to both give and receive
social support. These authors posit that that people who give social support may be motivated not
only by informational needs, but also to “feel good” about themselves or feel valued by giving back
to the community. And while there is evidence that people who receive social support are likely to
reciprocate it, there is limited evidence to demonstrate whether or not a diagnosis of COPD contributes
to how the availability of online social support is perceived among these patients. Accordingly, this
study tested the following hypothesis:

Hypothesis 1: A positive relationship exists between a diagnosis of COPD and perceived availability of online
sources to (a) give and (b) receive social support.

1.2. Social Identities: Illness and Geographic

Much like social support, the social identities of people are continuously constructed and validated,
through interactions with others who may be within and outside of a particular social network. As such,
communication is a core element of social identity formation and adaptation [13]. Social identities are
cultivated when cultural underpinnings of a particular illness or region are integrated into a person’s
self-concept to explain the beliefs, values, and behaviors of its members [34]. One type of social identity
is illness identity, comprising a set of roles and attitudes that a person develops in relation to their
understanding of having a disease or disorder [35]. Simply being diagnosed with a condition does
not guarantee that an individual relates with others diagnosed or living with the condition. This
phenomenon is extremely relevant to the context of COPD, where smoking tobacco is a primary
and stigmatized behavioral risk factor for most people living with the condition, yet there is also a
predisposing genetic variant that causes the disease for some who have never smoked tobacco in their
lifetime [15]. Knowledge about COPD is suboptimal and considerably conflicted [26], which may affect
the degree to which a patient identifies with the condition and others who have been diagnosed. Mass
media campaigns (e.g., Tips from Former Smokers© [36]) advertise the “face of COPD” as an older
adult, typically a male with a history of heavy smoking tobacco who exhibits respiratory distress that
necessitates use of supplemental oxygen [37]. On the contrary, pharmaceutical companies advertise
treatments for COPD by highlighting symptoms (e.g., the metaphorical elephant on chest) experienced
by middle-to-older age adults who value enjoying time with family. These ads rarely mention risk
behaviors (e.g., tobacco use) or equipment (e.g., oxygen tanks) that elicit public stigma. Although
these campaigns raise awareness of COPD, they evoke differential emotions (e.g., fear, disgust, hope)
to consequently shape the public’s view of COPD. To date, however, limited empirical attention has
examined—from the perspective of patients diagnosed with COPD—which experiences, symptoms,
and demographic characteristics are most influential in shaping this illness identity. Therefore, this
study aims to answer the following research question:
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RQ 1: What factors are reported as comprising the chronic respiratory illness identity?

Those with a strong social identity hold beliefs and engage in behaviors that enhance the image
of their group membership to make them distinct from other competing groups [12]. Likewise,
people who belong to a particular community, or network, but do not strongly identify with their
membership are likely to deviate from established group norms [12]. Because social support is a
communicative, coping phenomenon that promotes the health and well-being of its recipients, social
identities should, theoretically, function in a manner that is conducive to enhancing the availability of
social support. Given widespread adoption of the Internet and its variety of social support forums
for COPD [29,31,38,39], it is expected that patients with a strong illness identity will report positive
perceptions about available online social support. This study tested the following hypothesis:

Hypothesis 2: COPD illness identity will positively mediate the relationship between receiving a diagnosis of
COPD and perceived availability of online social support.

Another type of social identity is geographic identity, defined as the aspects of one’s self that
are derived from the culture and natural environment of a physical location [40]. One salient facet
of geographic identity includes the traits, values, and behaviors that emerge from residing in either
a rural or urban location. Rural adults, for example, engage in riskier health behaviors (e.g., heavy
tobacco use, fewer preventive efforts) and report less trust in government safety and regulatory
bodies [41]. Although there are sub-cultures that are apparent in rural areas, the rural culture is
generally associated with prioritizing relationships with family [42], and satisfaction with living in
the same community for long periods of time without any desire to leave [43]. Consequently, rural
adults are more likely to value strongly rooted social networks, particularly those comprised of familiar
others (e.g., neighbors) who hold similar cultural beliefs. Given this cultural profile, individuals with a
high degree of rural identity may be more likely to receive informational support in online groups
comprised of users with similar characteristics. This is unlike those who have a low rural identity,
who may be more likely to become immersed in the online experience to exchange support with the
intention of building new relationships with others who have dissimilar values. Because rural adults
are disproportionally affected by COPD [44] and hold unique cultural values about health and social
networks, empirical attention is needed to examine how illness and rural identities interact to affect
the perceived availability of online social support. Therefore, this study aims to answer the following
research question:

RQ 2: Does rural identity moderate the mediating effect of COPD illness identity on the perceived availability of
online social support?

2. Materials and Methods

In April 2018, 575 adults participated in a 20-min web-based survey. Patients from a university
research registry with chronic lower respiratory conditions (ICD-10 Codes J40-J47), minus J45 “asthma”),
were enrolled in the study through a combination of United States Postal Service (USPS) mailer and
email notifications (n = 283). Participants were also invited to participate through a publicly accessible
university-based research listing website, where a survey description and link were advertised as a
“lung health study” (n = 292).

2.1. Measures

Socio-demographics. Items from the Behavioral Risk Factor Surveillance System [45] were used
to capture socio-demographic features of the sample. This included age (in years), gender, race,
ethnicity, as well as income and education.
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COPD diagnosis and identity. Participants were asked whether they have been diagnosed with
COPD (1 = Yes; 0 = No). To assess COPD illness identity, participants were asked the degree to which
they identified with other patients who live with COPD (1 = fully disagree; 7 = fully agree). This item
captured communal identity related to COPD, which differs from existing illness identity measures
that assess the degree to which an illness is integrated into an individual’s self-identity [46].

COPD knowledge. COPD knowledge was measured with Maples and colleagues’ [47] 13-item
COPD-Questionnaire (COPD-Q), including items about etiology, pathophysiology, management, and
symptoms. Each literacy-sensitive item included three nominal response options (True, False, Not
Sure). Correct responses were coded as 1, whereas items answered incorrectly or uncertain by the
participant were coded as 0. A summative score was computed for analysis (0 = low knowledge;
13 = high knowledge).

COPD symptom severity. Hallmark COPD symptoms include dyspnea, persistent cough, chest
congestion, and fatigue [15]. Reflecting these symptoms, four items were created to assess the
degree that these symptoms were present in the participant’s life. Each item was anchored on a
5-point Likert-type scale (1 = strongly disagree; 5 = strongly agree). Responses were aggregated and
averaged (e = 0.70). A score of 0 indicated the absence of symptoms, whereas a 5 indicated a strong
symptom presence.

Tobacco use. An item from the Behavioral Risk Factor Surveillance System [45] measured
tobacco use. First, participants were asked how long it had been since they last smoked a cigarette.
Respondents who selected “15 years or more” or “I have never smoked regularly” were categorized
as not recent/current smokers. This cutoff was selected because 15 years after quitting smoking puts
an individual at an equal risk of cardiovascular disease as someone who has never smoked [48].
Also, a former 30 pack-year smoker is no longer eligible for lung cancer screening, a common
tobacco-associated lung condition, if they quit smoking 15 years ago or more [49]. All other responses
were coded as current or recent tobacco users.

Rural location and identity. Perceived rural residence was measured by asking, “to what extent
would you describe your current location (where you live)?” Perceived rural identity was measured by
asking, “to what extent do you identify as being from a small town/rural or urban/city? Both items
were scored based on a 5-point Likert-type scale (1 = city/urban; 5 = small town/rural).

Perceived availability of online social support. The Shakespeare-Finch and Obst [4] 2-Way
Social Support Scale was adapted to assess how people reciprocate health-related online social support
using a 5-point Likert-type scale (1 = not at all; 5 = always). The original instrument used to measure
reciprocal social support was comprised of four scales, which distinguished between emotional and
instrumental support. We added language to reflect online social support for the purposes of adaptation.
Preliminary analyses found that data produced by these two support styles were highly correlated for
the perceived availability of online sources to receive and give support (r = 0.86; p < 0.001). For the
purposes of parsimony, the four scales were collapsed to measure two constructs: perceived availability
of sources to (a) give (10 items; & = 0.93) and (b) receive (10 items; oc = 0.94) online social support. Each
scale’s average score was computed for analyses.
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2.2. Data Analysis

SPSS v25 (IBM, Armonk, NY, USA) was used to conduct all statistical analyses, which handled
missing data by applying list-wise deletion procedures. Frequency statistics were computed to describe
the sample. To answer RQ]I, a hierarchical linear regression analysis, with attention to R? change,
was conducted to examine how socio-demographics, COPD diagnosis and risk factors, and COPD
knowledge contributed to COPD illness identity scores. Hayes” PROCESS v3.1 macro was used to test
Hypotheses 1-3. Data were fit to Model 15 to carry out two conditional process analyses. Model 15
tests a moderated mediation with two moderations occurring between (a) the independent variable
and dependent variable and (b) the mediated variable and dependent variable. This model examines
the indirect effect of a COPD diagnosis (independent variable; IV) on the perceived availability of
online social support (to give and to receive; dependent variables; DVs) via COPD illness identity
differences (Mediator), conditional on level of rural identity (Moderator). For the first interaction effect,
the product of COPD status and rural identity was produced to determine the moderation effect on
perceived availability of online support (DV 1 = give; DV 2 = receive). For the second interaction,
the product of COPD illness identity and rural identity was mean-centered. The Johnson-Neyman
technique was used to probe for interactions at different levels of the moderator. Data were normally
distributed; therefore, the moderator was collapsed into three levels: —15D, M, +1SD [50]. PROCESS
v3.1 macro uses boot strapping was conducted to generate 95% confidence intervals.

3. Results

Table 1 shows the socio-demographic, COPD-related, and online activities of participants.
Participants were, on average, 55 years old and predominantly white, although nearly 20% identified
as Hispanic. Over half earned more than $50,000 annually and nearly 80% reported at least some
college education.

Perceived residence and rural identity were moderately rural. The Mdn for each item was 3, which
is similar to the M (SD) values reported in Table 1. About 10% of participants perceived their residence
as extremely (value = 1 on the 5-point Likert-type scaled item) urban/metropolitan (1 = 66; 11.7%)
and reported the lowest possible degree of rural identity (1 = 53 or 9.3%). Conversely, nearly 20%
perceived their residence as extremely (value = 5 on the 5-point Likert-type scaled item) small/town
rural (n = 103; 18.3%) and reported the highest degree of rural identity (n = 100; 17.5%). A Pearson’s
r correlation demonstrates that perceived residence and geographic identity has a positive, but not
perfect correlation (r = 0.74; p < 0.001).

Despite nearly 71% of participants reporting a COPD diagnosis and moderately severe symptoms,
participants” COPD illness identity was average (M = 3.16; SD = 1.77), on a 7-point Likert-type scale.
Less than half (42.1%) reported as a current smoker or a smoker who quit within the past 15 years.
A greater proportion of participants reported never smoking (n = 208; 36.3%), as compared to those
who had smoked in the past but quit more than 15 years ago (n = 123; 21.5%). Participants also reported
an average degree of COPD knowledge (M = 6.45; SD = 2.74).

Participants perceived a moderate degree of online source availability to give and receive support.
Although approximately 20% of the sample reported not having any available online support to receive
(n =110, 19.5%) or give (n = 132; 23.5%) health information, over 60% of participants reported using
social media at least five hours each week.
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Table 1. Characteristics of the sample (1 = 575).

Predictor

Descriptive Statistics

Socio-Demographics

Age, M (SD) 55.14 (12.62)
Gender, 1 (%)
Female 256 (44.50)
Male 298 (51.80)
Missing 21 (3.70)
Race, 1 (%)
White 474 (82.4)
Black/African American 54 (9.4)
Asian American 12 (2.1)
Native American 13 (2.3)
Other/Multi-Racial 19 (3.3)
Missing 1(0.7)
Ethnicity, n (%)
Hispanic 108 (18.8)
Non-Hispanic 433 (75.3)
Missing 34 (5.9)
Income, 1 (%)
$24,999 or less 70 (12.2)
$25K—$34,999 60 (10.4)
$35K-$49,999 124 (21.6)
$50K-$74,999 147 (25.6)
$75K or more 156 (27.1)
Missing 18 (3.1)
Education, n (%)
Less than High School 37 (12.7)
High School or Equivalent 66 (11.5)
College 1-3 Years 180 (31.3)
College 4 or More Years 288 (50.1)
Missing 4(0.7)
Chronic Obstructive Pulmonary Disease
(COPD)-Specific Factors
COPD Illness Identity, M (SD) 3.16 (1.77)
Respiratory Symptom Severity, M (SD) 2.81 (0.96)
Disease Knowledge, M (SD) 6.45 (2.74)
i)z;oker (Current, Quit within 15 years), n 242 (42.2)
Reported COPD Diagnosis, 1 (%) 407 (70.8)
Rural-Specific Factors
Rural Identity, M (SD) 3.01 (1.22)
Perceived Rural Residence, M (SD) 2.98 (1.29)
Online Activity and Support Behaviors
Give Online Health Support, M (SD) 2.57 (1.15)
Receive Online Health Support, M (SD) 2.58 (1.16)
Weekly Social Media Use, 1 (%)
0-1h 119 (20.7)
2-4h 99 (17.2)
59h 63 (11)
10+ h 289 (50.3)
Missing 5(0.9)
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3.1. Research Question 1

Table 2 shows that socio-demographics, COPD diagnosis and risk factors, and COPD knowledge
contribute to COPD illness identity. In regard to socio-demographics, only lower income and higher
education was associated with a greater COPD illness identity, F (8, 467) = 3.86, p < 0.001 (R2 =0.06,
Rzadj = 0.05). While controlling for socio-demographics, having a self-reported COPD diagnosis,
reporting more severe respiratory symptoms, and identifying as a current/recent smoker were all
positively associated with COPD illness identity, F (11, 464) = 13.17, p < 0.001 (R?=0.24, Rzadj =0.22).
Finally, COPD knowledge was positively associated with COPD illness identity, F (12, 463) = 16.40,
p <0.001 (R? = 0.30, R?,qj = 0.28).

Table 2. Hierarchical linear regression of factors contributing to COPD illness identity.

95% CI
Regression Steps R? Change b SEb Lower  Upper
Bound Bound
Step 1: Socio-Demographics 0.05 **
Age —-0.01 0.01 —-0.02 0.01
Gender @ —-0.25 0.15 —-0.56 0.05
Race® 0.31 0.23 -0.15 0.77
Ethnicity © 0.37 0.22 —-0.05 0.79
Income 4 —0.60 ** 0.16 -0.91 -0.29
Education © 0.57* 0.23 0.12 1.03
Rural Identity 0.06 0.10 -0.13 0.25
Perceived Rural Residence —-0.02 0.10 -0.21 0.16
Step 2: COPD Experiences 0.22 **
COPD Diagnosis 0.79 ** 0.19 0.42 1.15
Respiratory Symptoms 0.54 ** 0.09 0.37 0.71
Smoker f 0.32* 0.15 0.01 0.62
Step 3: COPD Awareness 0.28 **
COPD Knowledge 0.18 ** 0.03 0.12 0.23

Note. CI = Confidence Interval; @ Gender (1 = Female; 0 = Male); ® Race (1 = White; 0 = Non-White); ¢ Ethnicity
(1 = Hispanic; 0 = Non-Hispanic); 4 Income (1 = $50K or more/year; 0 = $49,999 or less/year); ¢ Education (1 = At
least some college; 0 = High school or less); f Smoker (Current or quit within the past 15 years). * p < 0.05; ** p < 0.01.

3.2. Hypotheses 1-2

Table 3 presents results of conditional process analyses, supporting both H1 and H2. Both models
show that factors contributing to COPD illness identity were statistically significant for opportunities
to give, F (501, 8) = 20.15, p < 0.001 (R? = 0.24), and receive online support, F (504, 8) = 21.05, p < 0.001
(R? = 0.25). As expected, a COPD diagnosis had a positive, statistically significant association with
COPD illness identity in both models (p < 0.001). When factors from Table 2 were entered into the
same regression step, socioeconomic status and identifying as a current/former tobacco smoker were
no longer statistically significant predictors of COPD illness identity.

Table 3 also demonstrates the cumulative models examining COPD status, COPD illness and
rural identities while controlling for covariates of perceived availability of online sources to give,
F (497, 12) = 39.57, p < 0.001 (R? = 0.49), and receive support, F (500, 12) = 37.50, p < 0.001 (R? = 0.47).
Figure 1 shows that COPD diagnosis (b = 0.76 and 0.72, respectively) and COPD illness identity
(b = 0.16 and 0.13, respectively) had a positive, statistically significant association with perceived
availability of online sources for which they could give and receive support. In regard to covariates,
being younger, residing in a less rural area, and reporting lower COPD knowledge was associated
with greater perceived availability of these support sources.
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Figure 1a. Perceived availability of online sources to receive health-related social support
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Figure 1b. Perceived availability of online sources to give health-related social support

Figure 1. Conceptual models depicting moderated indirect effects. (a) Perceived availability of online
sources to receive health-related social support; (b) Perceived availability of online sources to give
health-related social support. Note. *p < 0.05; *** p < 0.001; ns = not statistically significant (p > 0.05).

3.3. Research Question 2

Table 3 further demonstrates that rural identity moderates the relationship between COPD illness
identity and the perceived availability of online sources to give (b = —0.04) and receive (b = —0.03)
support (p < 0.05). Figure 2 depicts the moderation effect. Johnson-Neyman analyses indicated that
the interaction strength was strongest for low rural identity (effect = 0.24; standard error = 0.04) and
weaker for high rural identity (effect = 0.07; standard error = 0.04). Rural identity did not moderate the
direct relationship between COPD diagnosis and perceived availability of online social support.

Table 4 demonstrates the direct effect of a COPD diagnosis on the perceived availability of online
social support and the indirect effect through COPD illness identity at three levels of rural identity
(=18D, M, +1SD). A partial mediation exists. The non-statistically significant index of moderated
mediation indicated that this indirect relationship is independent of rural identity as a moderator.
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Table 3. Conditional process analyses of identity on online health-related engagement.

Regression Models, b (SE) [95% CI]

Outcome 2:
Perceived Availability to Receive

Outcome 1:

Regression Steps Perceived Availability to Give

Online Support

Online Support

Step 1: COPD Illness Identity

n(df) 501(8) 504(8)
F Statistic 20.15 *** 21.05 ***
R? Value 0.24 0.25
COPD Status 0.61 (0.17) [0.28, 0.95] *** 0.62 (0.17) [0.29, 0.96] ***
Symptom Severity 0.55 (0.08) [0.39, 0.71] *** 0.54 (0.08) [0.38, 0.69] ***
COPD Knowledge 0.17 (0.03) [0.11, 0.22] *** 0.17 (0.03) [0.12, 0.22] ***
Smoker 0.12 (0.15) [-0.16, 0.41] 0.11 (0.15) [-0.18, 0.40]
Perceived Rural Residence —0.05 (0.06) [-0.02, 0.01] —0.05 (0.05) [-0.15, 0.06]
Age —0.01 (0.01) [-0.02, 0.01] —0.01 (0.01) [-0.02, 0.01]
Income —0.24 (0.14) [-0.52, 0.03] —0.24 (0.14) [-0.51, 0.03]
Education 0.40 (0.19) [0.04, 0.77] * 0.35 (0.19) [-0.02, 0.71]

Step 2: Online Support Outcome

n(df) 497(12) 500(12)
F Statistic 39.57 37.50 ***
R2 Value 0.49 0.47
COPD Status 0.76 (0.09) [0.57, 0.94] *** 0.72 (0.10) [0.52, 0.91] ***
COPD Illness Identity 0.16 (0.02) [0.11, 0.21] *** 0.13 (0.02) [0.08, 0.18] ***
Rural Identity —0.01 (0.04) [-0.10, 0.07] 0.01 (0.05) [-0.09, 0.09]

COPD Status * Rural Identity
COPD Identity * Rural Identity

~0.03 (0.07) [-0.16, 0.11]
—0.04 (0.02) [-0.07, —0.01] *

~0.01 (0.07) [-0.15, 0.12]
—0.03 (0.02) [-0.07, 0.00] *

Symptom Severity —0.05 (0.04) [0.14, 0.04] —0.03 (0.04) [-0.12, 0.06]
COPD Knowledge —0.04 (0.02) [-0.07, —0.01] ** ~0.06 (0.02) [-0.09, —0.03] ***
Smoker @ 0.07 (0.08) [~0.08, 0.23] 0.04 (0.08) [0.12, 0.20]

Perceived Rural Residence —0.22 (0.04) [-0.30, —0.13] *** —0.19 (0.04) [-0.27, —0.10] ***

Age ~0.03 (0.01) [-0.04, —0.03] *** —0.04 (0.01) [-0.04, —0.03] ***
Income —0.07 (0.08) [-0.21, 0.08] —0.14 (0.07) [-0.29, 0.01]
Education 0.16 (0.10) [-0.04, 0.37] 0.19 (0.10) [~0.01, 0.40]

Note. CI = Confidence Interval; * Smoker (Current/quit within the past 15 years); *p < 0.05; ** p < 0.01; **p < 0.001.

Table 4. Direct and indirect effects by geographic identity (—=1SD, M, +1SD).

95% Confidence

Interval
. . Effect Lower Upper
Direct/Indirect Pathway (Std. Erron) Level Level
Direct Effect
COPD Diagnosis -> Give Online Support
Low Rural Identity 0.79 (0.13) 0.54 1.05
Average Rural Identity 0.76 (0.09) 0.57 0.94
High Rural Identity 0.72 (0.12) 0.49 0.96
COPD Diagnosis -> Receive Online Support
Low Rural Identity 0.74 (0.13) 0.48 1.00
Average Rural Identity 0.72 (0.10) 0.53 0.91
High Rural Identity 0.71 (0.12) 0.47 0.94
Indirect Effect
COPD Diagnosis -> COPD Illness Identity -> Give Online Support
Low Rural Identity 0.13 (0.05) 0.04 0.24
Average Rural Identity 0.10 (0.04) 0.03 0.18
High Rural Identity 0.07 (0.03) 0.02 0.13
COPD Diagnosis —> COPD Illness Identity -> Receive Online
Support

Low Rural Identity 0.10 (0.04) 0.03 0.20
Average Rural Identity 0.08 (0.03) 0.02 0.15
High Rural Identity 0.05 (0.03) 0.01 0.12

Note. Low rural identity (~1SD) = —1.20; Average rural identity (M) = 0.0; High rural identity (+1SD) = 1.20.
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Figure 2. Moderating effect of rural identity on illness identity and reciprocating online support.

4. Discussion
Principal Findings

This study explored how social identities, including illness and rurality, contributed to perceptions
of available online sources for giving and receiving social support among patients with a history of
respiratory health conditions. Reporting a COPD diagnosis was positively associated with COPD
illness identity, as well as perceived availability of online sources for social support. Consistent with
social identity and communication literature [13], respondents with a strong COPD illness identity
also reported having online sources available for social support. Results also demonstrate that the
relationship between COPD illness identity and perceived availability of online social support was
strongest among participants with low rural identity. Findings have important implications for

117



IJERPH 2020, 17, 242

considering the interplay of multiple layers of social identity in understanding online social support
in COPD.

Socio-demographics, specifically low income and high education, were attributed to COPD illness
identity; however, COPD experiences (i.e., having a physician COPD diagnosis, identifying as a
current/recent smoker) and symptoms (i.e., reporting more severe respiratory symptoms) explained the
greatest amount of variance in identity. Unexpectedly, results demonstrated that neither geographic
region, gender, race/ethnicity, nor age was associated with COPD illness identity. These findings
underscore the outdated stereotype of COPD as an older white man’s disease [37].

Consistent with research that chronic disease populations are more likely than their non-diagnosed
counterparts to engage in online media activities [28], self-reporting a COPD diagnosis was positively
associated with perceived availability of being able to give and receive online social support. This
relationship was partially mediated by COPD illness identity. Interestingly, a greater perception of
online social support existed among participants with COPD, who were younger and had low COPD
knowledge. Although there is evidence that greater respiratory symptom severity predicts patients’
Internet use [27,32], research has demonstrated that high COPD knowledge and less severe symptoms
are associated with a higher degree of eHealth literacy (i.e., ability to access, understand, and evaluate
online information) [27]. Patients who are at a critical point of illness identity negotiation may not be
able to maximize the potential of online social support, because they do not have the optimal skills to
do so. Future research is needed to understand how patients navigate these online experiences with
varying degrees of knowledge and symptoms.

Rural identity did not moderate the relationship between having a COPD diagnosis and reporting
available online support; however, it did interact with COPD illness identity, a partial mediator that
explained the relationship between COPD diagnosis and perceived available online support. Results
demonstrated that the positive relationship between COPD illness identity and perceived available
online support was strongest among individuals who reported low rural identity. Despite these
results, there is evidence that online chronic disease interventions are both effective and accepted in
rural regions to promote disease-specific knowledge and psychosocial adaptations [51]. We further
examined this relationship and found that patients with a high rural identity reported a greater degree
of online social support than their counterparts with low rural identity, but only when COPD illness
identity was low. This provides a unique opportunity to promote the early detection of COPD among
high-risk rural adults by targeting patients with health education that helps build their communal
identity with COPD. Conversely, for urban adults with high COPD illness identity, online interventions
that integrate social support may be more effective later in the COPD care continuum, or immediately
after a diagnosis when the adoption of new self-management behaviors becomes imperative. Future
research is needed to understand the timing and amount of online support interventions across the
geographic and care continuums in COPD. This will provide support in culturally adapted respiratory
health communication interventions that consider the intersection of illness and geographic identities.

This study examines how two communal identities (i.e., COPD illness and rural) interact to
explain how patients with COPD reciprocate online support to cultivate community ties. Although
geographic region and culture may not function as part of an individual’s COPD illness identity, these
social identities have a synergistic effect on perceptions of available online social support. Central
to theoretical underpinnings of the CTI [13], identity “gaps” or discrepancies between actual and
perceived group membership can lead to poor communicative outcomes. Consistent with this theory,
the relationship between COPD risk factors and perceptions of illness identity were more favorable to
the perceived availability of online social support for health-related purposes. Reporting an urban
residence was positively associated with greater availability of online social support; however, low rural
(or urban) identity did not significantly moderate the relationship between COPD status and perceived
availability of online social support. The only instance where rural identity moderated the relationship
between diagnosis and perceived availability of online social support was in conjunction with a
positive COPD illness identity. In future social support research conducted through the theoretical
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lens of social identity and CTI, identity should be examined as a dynamic and multi-faceted construct
that influences perceptions of online social support. Rather than isolate one component of identity
(e.g., illness identity), findings emphasize the need to adopt a holistic perspective to understand health
behaviors by considering multiple components of communal identity simultaneously.

The perceived availability to give and receive online social support was highly correlated in this
study, indicating that this sample comprising predominantly of patients with COPD believe they have
support systems on the Internet with whom they can exchange or reciprocate health information.
This provides support for the theoretical argument that a person who receives support is likely to
reciprocate it [22]. These scales are expected to correlate to some degree [4]; however, we did not expect
the association to be so strong in this patient population, which is why we separated the two scales to
examine predictors of perceived availability to give and to receive online support. Empirical evidence
supports that patients with COPD face challenges navigating online platforms simply to access and
evaluate health content from informational websites, and only about 30% of patients with COPD use
social media (e.g., Facebook) [27]. In the current study, however, about 60% of participants were active
on social media more than 5 h a week, equivalent to nearly one hour each day. It is unclear from this
study whether frequent use of social media resulted in a greater degree of perceived availability of
online support, or whether being directed to online support forums by a family member, peer, or health
care provider resulted in greater use of these media. Regardless, this finding justifies national efforts
to increase COPD patients” access and use to online communities [19], which are shown to improve
self-management behaviors and health-related outcomes [25,26].

This study does not exist without limitations. A single item measured illness and geographic
identities, as valid and reliable measures of these constructs either do not exist or are limited in their
theoretical scope. Finally, this was a cross-sectional study, meaning associations are correlative not
causative. This presents a potential limitation but highlights an important direction for future research.
For example, we aimed to understand what factors are associated with COPD illness identity in
this study, and one of those factors was COPD knowledge. It is possible that a person with a high
COPD illness identity may be naturally more inclined to seek more information about COPD, thus
being more knowledgeable. The potential for reverse causality in the relationship between COPD
illness identity and COPD knowledge brings attention to the importance of more experimental and
longitudinal research in understanding how illness identities manifest across the care continuum
(e.g., screening, diagnosis, and across treatment). Likewise, research is needed to examine the
interaction of geographic and illness identities in other health-related contexts, particularly those that
are acute and not progressive.

5. Conclusions

This study examines elements of social identity through a communication lens to understand
how patients perceive the availability of online health-related social support. Results provide evidence
that illness and geographic identities contribute to the perceived availability of online sources of social
support in the context of COPD. Further, results facilitate an understanding for the point on the COPD
care continuum that rural/urban patients may be most receptive to online social support. Receptivity
will be likely in these two contexts: (1) high rural identity coupled with low COPD illness identity, and
(2) low rural identity coupled with high COPD illness identity. For rural communities, in particular,
social media facilitates opportunities for instrumental and emotional social support that can help
adults with respiratory distress recognize the burden of their disease and prompt early detection of
exacerbated symptoms.

119



IJERPH 2020, 17, 242

Author Contributions: Conceptualization, S.R.P,, RED., EE-G., ].LK, and M.S.; methodology, SR.P. and E.E-G.;
software, S.R.P; validation, SR.P, RE.D., EE-G., ].LK, and M.S,; formal analysis, S.R.P. and E.E-G.; investigation,
S.R.P; resources, S.R.P; data curation, S.R.P, J.LK., and M.S.; writing—original draft preparation, SR.P,, RE.D.,
and E.E-G.; writing—review and editing, S.R.P, R.E.D., EE-G., J.LK, and M.S,; visualization, S.R.P, R.E.D., and
E.E-G.; supervision, S.R.P; project administration, S.R.P.; funding acquisition, S.R.P. All authors have read and
agreed to the published version of the manuscript.

Funding: Research reported in this publication was supported by the National Heart, Lung, and Blood Institute
of the National Institutes of Health under Award Numbers F31HL132463 and F32HL143938. The content is solely
the responsibility of the authors and does not necessarily represent the official views of the National Institutes
of Health.

Acknowledgments: Thank you to the University of Florida’s Recruitment Center and Integrated Data Repository
for assisting in identifying eligible participants for this study. As always, a special thank you to those participants
who took their time to complete the survey.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Lyyra, TM.; Heikkinen, R.L. Perceived Social Support and Mortality in Older People. ]. Gerontol. B Psychol.
Sci. Soc. Sci. 2006, 61, S147-S152. [CrossRef] [PubMed]

2. Steinfield, C.; Ellison, N.B.; Lampe, C. Social Capital, Self-Esteem, and Use of Online Social Network Sites:
A Longitudinal Analysis. J. Appl. Dev. Psychol. 2008, 29, 434-445. [CrossRef]

3. Wright, K.B. Communication in Health-Related Online Social Support Groups/Communities: A Review
of Research and Predictors of Participation, Applications of Social Support Theory, and Health Outcomes.
Rev. Commun. Res. 2016, 4, 65-87.

4. Shakespeare-Finch, J.; Obst, P.L. The Development of the 2-Way Social Support Scale: A Measure of Giving
and Receiving Emotional and Instrumental Support. J. Pers. Assess. 2011, 93, 483-490. [CrossRef] [PubMed]

5. Albrecht, T.L.; Adelman, M.B. Communicating Social Support; Sage Publications, Inc.: Thousand Oaks, CA,
USA, 1987.

6.  Cutrona, C.E; Suhr, J.A. Controllability of Stressful Events and Satisfaction with Spouse Support Behaviors.
Commun. Res. 1992, 19, 154-174. [CrossRef]

7. Uchino, B.N. Understanding the Links Between Social Support and Physical Health: A Life-Span Perspective
with Emphasis on the Separability of Perceived and Received Support. Perspect. Psychol. Sci. |. Assoc.
Psychol. Sci. 2009, 4, 236-255. [CrossRef]

8.  Rains, S.A.; Peterson, E.B.; Wright, K.B. Communicating Social Support in Computer-Mediated Contexts:
A Meta-Analytic Review of Content Analyses Examining Support Messages Shared Online among Individuals
Coping with Illness. Commun. Monogr. 2015, 82, 403—430. [CrossRef]

9. Walther, J.B.; Loh, T.; Granka, L. Let Me Count the Ways: The Interchange of Verbal and Nonverbal Cues in
Computer-Mediated and Face-to-Face Affinity. J. Lang. Soc. Psychol. 2005, 24, 36-65. [CrossRef]

10. Patel, R;; Chang, T.; Greysen, S.R.; Chopra, V. Social Media Use in Chronic Disease: A Systematic Review
and Novel Taxonomy. Am. ]. Med. 2015, 128, 1335-1350. [CrossRef]

11.  Allen, C,; Vassilev, I; Kennedy, A.; Rogers, A. Long-Term Condition Self-Management Support in Online
Communities: A Meta-Synthesis of Qualitative Papers. ]. Med. Internet Res. 2016, 18, 61. [CrossRef]

12.  Hogg, M.A. Social Identity. In Handbook of Self and Identity; The Guilford Press: New York, NY, USA, 2003;
pp. 462-479.

13. Hecht, M.L.; Lu, Y. Communication Theory of Identity. In Encyclopedia of Health Communication;
SAGE Publications, Inc.: Thousand Oaks, CA, USA, 2014; pp. 226-227. [CrossRef]

14. Jung, E.; Hecht, M.L. Elaborating the Communication Theory of Identity: Identity Gaps and Communication
Outcomes. Commun. Q. 2004, 52, 265-283. [CrossRef]

15.  Centers for Disease Control & Prevention. CDC-COPD Home Page—-Chronic Obstructive Pulmonary Disease
(COPD). Available online: https://www.cdc.gov/copd/index.html (accessed on 14 November 2017).

16. Han, M.L.K,; Martinez, C.H.; Au, D.H.; Bourbeau, J.; Boyd, C.M.; Branson, R.; Criner, G.J.; Kalhan, R.;
Kallstrom, T.].; King, A.; et al. Meeting the Challenge of COPD Care Delivery in the USA: A Multiprovider
Perspective. Lancet Respir. Med. 2016, 4, 473-526. [CrossRef]

120



IJERPH 2020, 17, 242

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Pleasants, R.A_; Riley, I.L.; Mannino, D.M. Defining and Targeting Health Disparities in Chronic Obstructive
Pulmonary Disease. Int. ]. Chronic Obstr. Pulm. Dis. 2016, 11, 2475-2496. [CrossRef] [PubMed]

Gardener, A.C.; Ewing, G.; Kuhn, I; Farquhar, M. Support Needs of Patients with COPD: A Systematic
Literature Search and Narrative Review. Int. J. Chronic Obstr. Pulm. Dis. 2018, 13, 1021-1035. [CrossRef]
Kiley, ].P.; Gibbons, G.H. COPD National Action Plan: Addressing a Public Health Need Together. Chest
2017, 152, 698-699. [CrossRef] [PubMed]

Paige, S.R.; Stellefson, M.; Krieger, ].L.; Alber, ] M. Computer-Mediated Experiences of Patients with Chronic
Obstructive Pulmonary Disease. Am. J. Health Educ. 2019, 50, 127-134. [CrossRef]

Barton, C.; Effing, T.W.; Cafarella, P. Social Support and Social Networks in COPD: A Scoping Review.
J. Chronic Obstr. Pulm. Dis. 2015, 12, 690-702. [CrossRef]

Reblin, M.; Uchino, B.N. Social and Emotional Support and Its Implication for Health. Curr. Opin. Psychiatry
2008, 21, 201-205. [CrossRef]

Goz, F; Karaoz, S.; Goz, M.; Ekiz, S.; Cetin, 1. Effects of the Diabetic Patients’ Perceived Social Support on
Their Quality-of-Life. ]. Clin. Nurs. 2007, 16, 1353-1360. [CrossRef]

Prati, G.; Pietrantoni, L. Optimism, Social Support, and Coping Strategies As Factors Contributing to
Posttraumatic Growth: A Meta-Analysis. ]. Loss Trauma 2009, 14, 364-388. [CrossRef]

Chen, Z; Fan, V.S.; Belza, B.; Pike, K.; Nguyen, H.Q. Association between Social Support and Self-Care
Behaviors in Adults with Chronic Obstructive Pulmonary Disease. Ann. Am. Thorac. Soc. 2017, 14, 1419-1427.
[CrossRef] [PubMed]

Lenferink, A.; van der Palen, J.; Effing, T. The Role of Social Support in Improving Chronic Obstructive
Pulmonary Disease Self-Management. Expert Rev. Respir. Med. 2018, 12, 623—-626. [CrossRef] [PubMed]
Stellefson, M.L.; Shuster, ].J.; Chaney, B.H.; Paige, S.R.; Alber, ].M.; Chaney, ].D.; Sriram, P.S. Web-Based Health
Information Seeking and EHealth Literacy among Patients Living with Chronic Obstructive Pulmonary
Disease (COPD). Health Commun. 2018, 33, 1410-1424. [CrossRef]

Fox, S. The Social Life of Health Information; Pew Res. Center: Washington, DC, USA, 2014;
Available online: https://www.pewresearch.org/fact-tank/2014/01/15/the-social-life-of-health-information/
(accessed on 28 December 2019).

Paige, S.R.; Stellefson, M.; Chaney, B.H.; Alber, ].M. Pinterest as a Resource for Health Information on Chronic
Obstructive Pulmonary Disease (COPD): A Social Media Content Analysis. Am. ]. Health Educ. 2015, 46,
241-251. [CrossRef]

Stellefson, M.; Chaney, B.; Ochipa, K.; Chaney, D.; Haider, Z.; Hanik, B.; Chavarria, E.; Bernhardt, J.M.
YouTube as a Source of COPD Patient Education: A Social Media Content Analysis. Chron. Respir. Dis. 2014,
11, 61-71. [CrossRef]

Cook, N.S.; Kostikas, K.; Gruenberger, ].B.; Shah, B.; Pathak, P.; Kaur, V.P.; Mudumby, A.; Sharma, R.;
Gutzwiller, ES. Patients” Perspectives on COPD: Findings from a Social Media Listening Study. ER] Open Res.
2019, 5, 00128-02018. [CrossRef]

Martinez, C.H.; St. Jean, B.L.; Plauschinat, C.A.; Rogers, B.; Beresford, J.; Martinez, FJ.; Richardson, C.;
Han, M.K. Internet Access and Use by COPD Patients in the National Emphysema/COPD Association Survey.
BMC Pulm. Med. 2014, 14, 66. [CrossRef]

Preece, J. Sociability and Usability in Online Communities: Determining and Measuring Success.
Behav. Inf. Technol. 2001, 20, 347-356. [CrossRef]

Charmaz, K. Stories of Suffering: Subjective Tales and Research Narratives. Qual. Health Res. 1999, 9, 362-382.
[CrossRef]

Yanos, P.T,; Roe, D.; Lysaker, PH. The Impact of Illness Identity on Recovery from Severe Mental Illness.
Am. ]. Psychiatr. Rehabil. 2010, 13, 73-93. [CrossRef]

Centers for Disease Control and Prevention. Tips From Former Smokers® Campaign. Available online:
https://www.cdc.gov/tobacco/campaign/tips/index.html (accessed on 6 April 2019).

Pederson, A.P,; Hoyak, K.A.K.; Mills, S.; Camp, P.G. Reflecting the Changing Face of Chronic Obstructive
Pulmonary Disease: Sex and Gender in Public Education Materials on COPD. Proc. Am. Thorac. Soc. 2007, 4,
683-685. [CrossRef] [PubMed]

Stellefson, M.; Paige, S.R.; Alber, ] M.; Stewart, M. COPD360social Online Community: A Social Media
Review. Health Promot. Pract. 2018, 19, 489-491. [CrossRef] [PubMed]

121



IJERPH 2020, 17, 242

39.

40.

41.

42.
43.

44.

45.

46.

47.

48.

49.

50.

51.

Apperson, A.; Stellefson, M.; Paige, S.R.; Chaney, B.H.; Chaney, ].D.; Wang, M.Q.; Mohan, A. Facebook
Groups on Chronic Obstructive Pulmonary Disease: Social Media Content Analysis. Int. ]. Environ. Res.
Public Health 2019, 16, 3789. [CrossRef] [PubMed]

Proshansky, H.M.; Fabian, A K.; Kaminoff, R. Place-Identity: Physical World Socialization of the Self.
J. Environ. Psychol. 1983, 3, 57-83. [CrossRef]

Rakauskas, M.E.; Ward, N.J.; Gerberich, S.G. Identification of Differences between Rural and Urban Safety
Cultures. Accid. Anal. Prev. 2009, 41, 931-937. [CrossRef]

Slama, K. Rural Culture Is a Diversity Issue. Minn. Psychol. 2004, 53, 9-12.

Parker, K.; Horowitz, ].M.; Brown, A_; Fry, R.; Cohn, D.; Igielnik, R. Similarities and Differences between Urban,
Suburban and Rural Communities in America; Pew Research Center: Washington, DC, USA, 2018; Available
online: https://www.pewsocialtrends.org/2018/05/22/what-unites-and-divides-urban-suburban-and-rural-
communities/ (accessed on 28 December 2019).

Raju, S.; Keet, C.A.; Matsui, E.C.; Drummond, M.B.; Hansel, N.N.; Wise, R.A.; Peng, R.D.; McCormack, M.C.
The Impact of Poverty and Rural Residence on Chronic Obstructive Pulmonary Disease (COPD) Prevalence:
A Nationwide Analysis. In C15. Novel Epidemiology of Asthma and Copd (American Thoracic Society International
Conference Abstracts); American Thoracic Society: Denver, CO, USA, 2015; p. A3904. [CrossRef]

Centers for Disease Control and Prevention. BRFSS Survey Data and Documentation. Available online:
https://www.cdc.gov/brfss/annual_data/annual_2017.html (accessed on 11 March 2019).

Oris, L.; Luyckx, K.; Rassart, J.; Goubert, L.; Goossens, E.; Apers, S.; Arat, S.; Vandenberghe, J.; Westhovens, R.;
Moons, P. Illness Identity in Adults with a Chronic Illness. J. Clin. Psychol. Med. Settings 2018, 25, 429-440.
[CrossRef]

Maples, P; Franks, A.; Ray, S.; Stevens, A.B.; Wallace, L.S. Development and Validation of a Low-Literacy
Chronic Obstructive Pulmonary Disease Knowledge Questionnaire (COPD-Q). Patient Educ. Couns. 2010, 81,
19-22. [CrossRef]

The Benefits of Quitting Smoking Over Time; American Cancer Society: New York, NY, USA, 2018; Available
online: https://www.cancer.org/healthy/stay-away-from-tobacco/benefits-of-quitting-smoking-over-time.
html (accessed on 22 December 2019).

Final Recommendation Statement: Lung Cancer Screening; US Preventive Services Task Force: Rockville,
MD, USA, 2013; Available online: https://www.uspreventiveservicestaskforce.org/Page/Document/
RecommendationStatementFinal/lung-cancer-screening (accessed on 22 December 2019).

Cohen, J.; Cohen, P.; West, S.; Aiken, L. Applied Multiple Regression/Correlation Analysis for Behavioral Sciences,
3rd ed.; Routledge; Taylor & Francis Group: New York, NY, USA, 2003.

Sinclair, C. Effectiveness and User Acceptance of Online Chronic Disease Management Interventions in
Rural and Remote Settings: Systematic Review and Narrative Synthesis. Clin. Med. Insights Ther. 2015, 7.
[CrossRef]

® © 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution
[

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

122



r 1 International Journal of -

'3 Environmental Research m\DP|
WA/ and Public Health B
Article

Cultural Differences in Tweeting about Drinking
Across the US

Salvatore Giorgi 12, David B. Yaden 3, Johannes C. Eichstaedt 4, Robert D. Ashford 5,
Anneke E.K. Buffone 3, H. Andrew Schwartz °, Lyle H. Ungar ! and Brenda Curtis 2*

1 Computer and Information Science Department, University of Pennsylvania, Philadelphia, PA 19104, USA;

sgiorgi@sas.upenn.edu (5.G.); ungar@cis.upenn.edu (L.H.U.)
2 National Institutes of Health, National Institute on Drug Abuse, Bethesda, MD 20892, USA
Department of Psychology, University of Pennsylvania, Philadelphia, PA 19104, USA;
dyaden@sas.upenn.edu (D.B.Y.); buffone.anneke@gmail.com (A.E.K.B.)
Department of Psychology & Institute for Human-Centered Artificial Intelligence, Stanford University,
Stanford, CA 94305, USA; johannes@jeichstaedt.com
5 Substance Use Disorders Institute, University of the Sciences, Philadelphia, PA 19104, USA;
rashford@mail.usciences.edu
6 Department of Computer Science, Stony Brook University, Stony Brook, NY 11794, USA;
has@cs.stonybrook.edu
*  Correspondence: brenda.curtis@nih.gov

Received: 1 January 2020; Accepted: 8 February 2020; Published: 11 February 2020

Abstract: Excessive alcohol use in the US contributes to over 88,000 deaths per year and costs
over $250 billion annually. While previous studies have shown that excessive alcohol use can be
detected from general patterns of social media engagement, we characterized how drinking-specific
language varies across regions and cultures in the US. From a database of 38 billion public tweets,
we selected those mentioning “drunk”, found the words and phrases distinctive of drinking posts,
and then clustered these into topics and sets of semantically related words. We identified geolocated
“drunk” tweets and correlated their language with the prevalence of self-reported excessive alcohol
consumption (Behavioral Risk Factor Surveillance System; BRFSS). We then identified linguistic
markers associated with excessive drinking in different regions and cultural communities as identified
by the American Community Project. “Drunk” tweet frequency (of the 3.3 million geolocated “drunk”
tweets) correlated with excessive alcohol consumption at both the county and state levels (r = 0.26
and 0.45, respectively, p < 0.01). Topic analyses revealed that excessive alcohol consumption was most
correlated with references to drinking with friends (r = 0.20), family (r = 0.15), and driving under
the influence (r = 0.14). Using the American Community Project classification, we found a number
of cultural markers of drinking: religious communities had a high frequency of anti-drunk driving
tweets, Hispanic centers discussed family members drinking, and college towns discussed sexual
behavior. This study shows that Twitter can be used to explore the specific sociocultural contexts in
which excessive alcohol use occurs within particular regions and communities. These findings can
inform more targeted public health messaging and help to better understand cultural determinants of
substance abuse.

Keywords: excessive drinking; social media; Twitter; natural language processing; American
Communities Project

1. Introduction

Excessive alcohol consumption, including binge and heavy drinking, is responsible for
approximately 88,000 deaths per year in the US, making it the third leading preventable cause of death
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and a major public health concern [1-3]. Binge drinking, generally defined as having five or more
drinks for males and having four or more drinks for females in about 2 hours [4], was reported by 26.4%
of people ages 18 or older in 2017 [5]. Binge drinking is associated with adverse health effects such as
unintentional injuries (e.g., falls, motor vehicle crashes), alcohol poisoning, interpersonal violence (e.g.,
homicide, assaults, domestic violence), risky sexual behaviors, and suicide [6]. Additionally, excessive
alcohol consumption in the US costs over $250 billion annually, due to the loss in workplace productivity,
health care expenses, law enforcement expenses, and motor vehicle crashes [1]. The individual, societal,
and economic costs associated with binge drinking has led to repeated calls to monitor alcohol use and
its associated adverse health effects as well as to implement public health interventions that reduce
alcohol-attributed risks.

A key element of public health alcohol interventions is the monitoring of binge and heavy
drinking [7,8]. Traditionally, monitoring involves large surveys (such as the Centers for Disease
Control and Prevention’s Behavioral Risk Factor Surveillance System; BRFSS) which track trends over
time and across specific populations such as metropolitan statistical areas. However, such expensive
survey efforts with a limited number of questions cannot shed light on the different cultural practices
that lead to excessive drinking, even though such information is necessary to target public health
media campaigns [9-11]. Specifically, given the variability in alcohol consumption and associated
risks across the United States, it is important to have a granular appreciation for the ways in which
different populations within the US engage in excessive alcohol use. Effectively targeted public
health communication involves delivering different messages based on predetermined segmentations
(e.g., demographic and socioeconomic characteristics), yielding tailored communication which is more
likely to persuade individuals [12].

Social media analysis provides an untapped resource for monitoring alcohol consumption at the
population level. Social media provides autobiographical language expressing thoughts, emotions,
and behaviors, and with the application of machine learning models to such language data, individual
psychometric assessments (such as estimates of personality [13]) can be derived. Social media data
provide real-time and cost-efficient monitoring of large fractions of populations which in principle can
extend across a rich variety of psychological characteristics [14-16]. This data source could provide
prevention program planners with the ability to gather information that can be used to tailor public
health messaging.

Popular social media platforms in the United States include Facebook, Twitter, Instagram,
and Snapchat. Twitter is a free social media platform that allows users to send and receive “tweets” (i.e.,
short messages limited to 280 characters). As of the last quarter in 2017, Twitter averaged 330 million
monthly active users, creating an estimated 500 million tweets per day [17]. Given the widespread use
and activity on Twitter as well as the availability of public content at the user level, it has been used
in multiple health surveillance studies. For example, Twitter data have been used to track influenza
symptoms, estimate alcohol sales volume, and measure depression, HIV prevalence, and heart disease
mortality [18-23].

Twitter language data have been used to predict alcohol consumption rates at the county level [24].
Curtis et al. [24] used natural language analysis to associate Twitter language content to rates of
alcohol consumption at the county level. Findings revealed that Twitter language data captured
cross-sectional patterns of excessive alcohol consumption beyond that of sociodemographic factors
(e.g., age, gender, race, income, education). Twitter data have also been used to examine drinking
themes and sentiment, showing that drinking tweets contained positive sentiment and as well as
themes of wanting, needing, and planning [25]. Social media platforms are also sources of information
about substance use patterns in particular sub-populations. For example, the results of a meta-analysis
that examined the relationship between young adults” alcohol-related social media engagement and
their drinking behavior revealed a relationship between alcohol-related social media engagement and
alcohol-related problems [14].
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In this study, we examined the feasibility of using Twitter to monitor binge drinking with a focus
on regional and cultural differences. Specifically, we addressed the following questions: (1) Do Twitter
messages expressing language indicative of excessive alcohol use correlate with county-level alcohol
consumption rates? (2) What are the contents of these binge drinking-related tweets? (3) What insights
can we gain from examining the regional and cultural variations in the language of these tweets?
Finally, (4) can linguistic features, such as pronoun use and valence, help to characterize drunk content
within communities? Our aim was to examine the efficacy of social media language analysis as an
emerging tool for public health monitoring and intervention.

2. Materials and Methods
2.1. Data

2.1.1. Excessive Alcohol Consumption Data

The BRFSS is a population-based cross-sectional phone health survey of US adults aged > 18
years conducted by state health departments with funding and technical assistance provided by the
Centers for Disease Control and Prevention. From the BRFSS (2006-2012), we obtained the prevalence
of self-reported binge drinking and heavy drinking (for which county-level estimates had previously
been derived; N = 2192; [7]). Excessive alcohol consumption was defined as having more than two
drinks per day on average (for men) or more than one drink per day on average (for women) or having
five or more drinks during a single occasion (for men) or four or more drinks during a single occasion
(for women).

2.1.2. Drinking Keyword Filtering

In order to identify tweets related to excessive drinking, we started with 46 drinking-related,
unambiguous keywords, such as “hangover”, “tailgate”, “vodka”, and “wasted”, introduced in
Cavazos-Rehg et al. [25] in addition to our initial keyword “drunk” for a total of 47 keywords (see the
full list of keywords in Appendix A, Table Al). These keywords were introduced by Cavazos-Rehg
et al. [25] in order to study general drinking-related discussions on Twitter, in terms of sentiment,
theme, and source. Since the keywords were used to identify general patterns of drinking, we also used
them to identify drinking-related tweets in order to build our “drunk tweet” data set. From our larger
Twitter data set (described below), we collected a random sample of roughly 153,000 tweets containing
at least one least one of the 47 keywords. Next, for each tweet we created 47 binary indicators for
each of our keywords (1 if the tweet contained the keyword, 0 otherwise) and correlated all pairs of
binary indicators to identify keyword patterns in the drunk tweets. The results showed that most
drinking keywords were relatively rare and did not correlate with other keywords, including “drunk”.
The three most common words “sober” (N = 4120), “bar” (N =2218), and “ale” (N = 2124). Additionally,
most keywords did not co-occur within the same tweet. Therefore, we chose to limit our data set to
tweets which contained the word “drunk”, to focus on tweets describing the act of drinking itself,
rather than its effects (e.g., “hungover” and “hangover”).

2.1.3. Twitter Data

A random 10% of Twitter data were collected between June 23, 2009 to April 17, 2014, augmented
with a 1% sample from April 17, 2014 to February 5, 2015 [26,27]. This resulted in approximately
37.6 billion tweets. The Tweets were then filtered so that the word “drunk” appeared in the tweet
(we removed any tweets that contained the phrase “drunk in love” due to the popular song title).
This resulted in a set of roughly 24.9 million tweets. All non-English tweets were removed using
the Python package langid [28]. After language filtering, 19.3 million tweets remained which were
then mapped to US counties. Using the geolocation methods described in Reference [29], we used
self-reported location information in user profiles and latitude/longitude coordinates attached to tweets
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to map tweets to US counties and county equivalents (henceforth “counties”). This resulted in 3.3
million “drunk tweets” spread over 3095 counties. Finally, we limited our analysis to counties with
at least 1000 words within the drunk tweets, for a total of N = 1573 counties in our final data set.
Summary results are given in Figure 1a and a US map of drunk tweet frequency in Figure 1b.

Total Eligible
(N=3142) & \
Excluded (N = 950) 5 - 3 **"‘*
No BRESS Excessive Drinking Data q = = N b
Sufficient Excessive Drinking Data y ! =
N=2192)
Excluded (N = 619)

‘ Less than 1000 words across drunk tweets

Sufficient Twitter Data
(N = 1573)

026-1.05

022-026

0.19-022

Excluded (N=3) |

ACP Aging Farmlands counties 016-019

Final Sample: Excessive Drinking
and Drunk Twitter Data
(N =1570)

oooe7 -6

@ (b)

Figure 1. Data description: (a) inclusion criteria for this study; (b) map of drunk tweet frequency
(quintiles, red = high; blue = low).

2.1.4. American Communities Project

In addition to county- and state-level analyses, we also looked at 15 community types identified
by the American Communities Project (ACP) [30]. The ACP is a county-level clustering based on
36 demographic, socio-economic, and cultural indicators including population density, income, race,
and religious affiliation and developed by George Washington University’s School of Media and
Public Affairs. Sample communities include Big Cities, College Towns, Hispanic Centers, and Rural
Middle America. Note that this county clustering does not depend on spatial proximity, for example,
the Big Cities cluster contains counties across the US which contain large metropolitan areas such as
Los Angeles and Philadelphia. We argue that this clustering scheme gives more culturally coherent
interpretation to expressions of drinking on social media than either counties or states. Additionally,
restricting the analysis to a small number of distinct community types allows for the possibility of
public health officials developing more culturally tailored messaging and interventions than if our
analyses were restricted to states (which are often socio-demographically heterogeneous) or counties
(for which there are over 3000 units). We limited our analysis to ACP communities for which at least
25% of the counties met our 1000 “drunk” word threshold. This resulted in 14 ACP communities across
N = 1570 counties (with Aging Farmlands dropped due to the fact insufficient data).

2.2. Topic Modeling

The set of English-filtered “drunk” tweets (19.3 million) were used to create a set of 100 “drunk”
topics using latent Dirichlet allocation (LDA) [31]. To create the drunk topics, we (1) tokenized each
tweet (i.e., broke up each tweet into words and word phrases), (2) identified those words and phrases
most associated with drunk tweets, (3) filtered the tweets to only contain the most discriminative words
(i.e., removed words not significantly associated with drunk tweets), and (4) ran the LDA algorithm
over the full set of filtered drunk tweets. Each step is described in detail below.

In their natural form, tweets exist as strings of text which need to be broken up into words whose
frequency can be recorded. Early versions of this process (“tokenizing”) used white spaces to split a
sentence into words, but we used a more modern version designed to handle social media language
data (which may include, for example, “:)!” to be broken up into “:)” and “!”) [32]. This allowed us to
describe the frequency of every word in a tweet as the fraction of the total number of words (“tokens”)
in that tweet (i.e., Step 1 in the preceding paragraph). We also encoded if a word was used at all in a
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given tweet (as a “binary” feature: 1 if a token is present in the message, 0 if otherwise). We further
recorded the relative frequency of phrases (such as “happy birthday”) which we detected by observing
them to be more frequently co-occurring words than chance would suggest based on the frequency of
“happy” and “birthday”.

In Step 2, we found the words and word phrases associated with “drunk” tweets. We randomly
sampled 1 million random tweets from our “drunk” set and gathered 1 million random “non-drunk”
messages (i.e., messages without the word “drunk”) from roughly the same time span. We then
calculated a weighted log odds ratio, using an informative Dirichlet prior to estimate the difference in
frequency of a word across two corpora (i.e., drunk tweets and non-drunk tweets) [33,34]. This method
uses the z score of the log odds ratio in order to control the variance of a given word’s frequency,
while the prior shrinks the word frequency towards known frequencies from a large background corpus.

In the third step, we filtered each of the 19.3 million drunk messages to only contain 5000 tokens
most associated with “drunk” tweets (i.e., any word not within the top 5000 significantly correlated
tokens was removed from the tweet). Using these 19.3 million filtered messages, we created 100 topics
using LDA. The LDA topics were estimated using Gibbs sampling [35] with the MALLET software
package [36]. For an extended description of this process, see Schwartz et al. [13].

Finally, in Step 4, we calculated county-level topic loadings for each of the 100 drunk topics using:

P(topic|c0unty) = Z P(topicitoken) XP(token|c0unty). 1)
{tokenetopic}

Here P(topic|token), the probability of a topic given a token, was derived via the LDA process and
P(token|county) was estimated using the relative frequency of the token in the county. These topic
frequencies were then used as independent variables in the statistical analysis.

2.3. Statistical Methods

2.3.1. Drunk Tweeting and Excessive Drinking

We first explored the relationship between Twitter language data identified as “drunk tweets”
and excessive drinking by correlating the frequency of drunk tweets (i.e., the number of drunk tweets
divided by the total number of tweets within a county) with the BRFSS measure of excessive drinking.
We did this at the county, state, and ACP levels (both the state and ACP level variables were calculated
as county-level averages).

2.3.2. Differential Language Analysis

We use differential language analysis (DLA) to identify (1) language characterizing counties
higher and lower in excessive drinking and (2) drunk language most associated with individual ACP
communities [13]. For the former (1), we individually regressed (via a least squares linear regression)
each language feature (i.e., county-level topic frequencies for each of the 100 drunk topics) against
the BRFSS excessive drinking measure. For the latter (2), we attempted to identify regional trends in
drunk tweets by identifying topics most associated with each ACP community. To do this, we created
a county-level dummy outcome for each of the 14 ACP communities in our sample (1 if the county is
in the ACP community, 0 if otherwise). We considered the association of all 100 drunk topics with all
14 ACP communities using Cohen’s d which quantifies the differences in means among subsamples
of counties in units of pooled standard deviations. Additionally, for each topic we computed the
p-value associated with its coefficient in a logistic regression. For both (1) and (2), we applied a
Benjamini-Hochberg correction to the significance threshold (p < 0.05) of the false discovery rate for
multiple comparisons [37].
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2.3.3. Self versus Other Drinking

We looked at references to self and other drinking in our drunk tweets. For each county,
we calculated the relative frequency of the word “I” (self) in our drunk tweets as well the frequency of
“he”, “she”, and “they” (other). We then standardized (i.e., mean centered and normalized) both the
“self” and “other” scores.

2.3.4. Sentiment

Finally, we examined the relationship between sentiment and personal pronouns. To measure
personal pronoun use, we used the “personal pronoun” dictionary in the Linguistic Inquiry Word
Count (LIWC) which contains 93 distinct pronouns [38]. This method simply counts the number of
occurrences of each pronoun within each ACP community. To measure positive sentiment, we used
the National Resource Council (NRC) Hashtag Sentiment Lexicon which is designed to estimate tweet
sentiment in a robust fashion [39]. This lexicon differs from LIWC, in that each word in the lexica
contains a weight and thus gives us a weighted sum of all positive sentiment words occurring in each
ACP community.

3. Results

3.1. Community Correlations with Excessive Drinking

The frequency with which people tweet the word “drunk” (as a percentage of all tweets) is
moderately correlated with excess drinking at both the county (Pearson’s r = 0.26) and state (Pearson’s
r = 0.45) level as shown in Table 1. Across the 14 categories of counties determined by the American
Communities Project (ACP), we observed a relationship between excessive drinking rates and drunk
tweet frequency with trending significance (Pearson’s r = 0.55, p = 0.053), seen in the linear relationship
in Figure 2. Based on the ACP classification, on the one hand, we observed that areas with stronger
religious identification (LDS Enclaves (Latter-Day Saints; Mormon) and Evangelical Hubs) as well as
the African American South were both lowest in excessive drinking and drunk tweeting.

Table 1. Correlations between drunk tweet frequency and excess drinking at the county, state,
and American Communities Project levels. Reported Pearson’s r with 95% confidence intervals in
square brackets.

Spatial Unit N Correlation with Excessive Drinking
County 1573 0.26 [0.21, 0.31] (p < 0.001)
State 46 0.45[0.18, 0.72] (p = 0.002)
American Communities Project (ACP) 14 0.55 [-0.007, 1.103] (p = 0.053)

On the other hand, we observed that College Towns were near the top in excessive drinking and
were distinguished from all other categories of communities by the extent to which they tweet about
drinking. After College Towns, Rural Middle America and Middle Suburbs tweeted the most about
drinking. These two communities are predominantly white (91% in Rural Middle America and 85% in
Middle Suburbs) and low income.
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Figure 2. Frequency of drinking tweets versus excessive drinking levels: (a) ACP classification (county
averages) and (b) county level.

3.2. Differential Language Analysis

Figure 3 shows the drunk topics most associated with high levels of excessive drinking at the
county level. These topics include a number of hashtags related to drinking and partying with
friends (“#fun”, “#shots”, “#lastnight”, “#drunksanta”), two topics related to drinking with family
(“my cousins”, “my mom”, “my aunts”, “with my dad”, “my brother”) as well as a DUI-related topic

(“got pulled” arrested”, “pleads”) and a topic mentioning falling both asleep and down the stairs.
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Figure 3. Drunk topics most positively correlated with county-level excess drinking. Reported
Pearson’s r, p < 0.05 after Benjamini-Hochberg correction.

In terms of the ACP, Figure 4 presents the topics associated with four ACP communities: (a) African
American South, (b) College Towns, (c) Hispanic Centers, and (d) Evangelical Hubs. These particular
communities and topics were selected from the top five most correlated topics (i.e., highest Cohen’s
d). These communities and topics provide insight into the kind of social contexts in which drinking
is discussed.
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Figure 4. Maps and drunk topics most associated with four ACP communities: (a) African American
South, (b) College Towns, (c¢) Hispanic Centers, and (d) Evangelical Hubs. Left most plots indicate the
counties (red) within each ACP community.
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African American communities, besides showing higher use of African American English (“tryna”,
“da”, “ima”), also mentioned (night) clubs [40]. College Towns discussed drinking on the weekends

i

(“friday night”, “Saturday”, “a good night”) and drinking humor (“the funniest”, “drunky”, “oh my

”ou

god”) as well as sex-related topics (“pics”, “#porn”, “party”, “fucks”). In Hispanic centers, the social
context of drinking was often foregrounded (“my dad”, “my mom”, “my cousin”). Evangelical Hubs
used particular terms to reference drinking (“buzz”, “drinkin”, “high”) but also to reference sobriety

(“sober”, “intoxicated”, “never forget”) and responsibility (“take care of”, “dealing with”, “little kids”).

’

3.3. Self versus Other Drinking

Tweeting about drinking may both reference one’s own behaviors (“I am drunk and fell asleep”) as
opposed to references to others’ behaviors (“He was drunk and fell down the stairs”). To differentiate
these kinds of references, we compared mentions of the word “I” (self; first person) against mentions of
“he”, “she” and “they” (other; third person) among drinking-related tweets in Table 2. LDS Enclaves,
Rural Middle America, and College Towns all have an overall pattern of impersonal tweeting about
drinking (using fewer pronouns both about the self and others). The African American South marks
the contrary case, where tweeting about drinking was personal with higher reference to both self and
other drinking.

Table 2. Standardized (z scored) relative frequency of “I” and “he/she/they” within drunk tweets.

Self Other
Hispanic Centers 1.90 0.18
African American South 1.53 2.55
Middle Suburbs 1.00 0.18
Military Posts 0.97 0.38
Urban Suburbs 0.73 0.18
Big Cities 0.31 0.77
Native American Lands -0.59 0.38
LDS Enclaves -0.61 -1.20
Graying America -0.69 0.58
Rural Middle America -0.74 -1.59
College Towns -0.75 -1.20
Exurbs -0.81 —-0.41
Evangelical Hubs -0.97 -0.01
Working Class Country -1.26 —-0.80

3.4. Sentiment

How does the personal/impersonal nature about tweeting relate to the way drinking is perceived
across types of communities? Figure 5 shows how the personal nature of tweeting about drinking
(measured as the relative frequency of personal pronouns) relates to the sentiment of the tweets.
We generally observed that positive tweets about drinking tend to be more impersonal and thus may
reference general practices or cultural norms more so than experiences of oneself or others; this was
particularly true in College Towns. Inversely, tweets containing personal pronouns tended to be more
negative in valence with Hispanic Centers sharing by far the most personal content.
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Figure 5. Scatter plot of personal (versus impersonal) tweeting against positive sentiment across the 14
ACP community types. Sentiment is based on the NRC positive sentiment model. Both dimensions
were standardized.

4. Discussion

In this study, we found that Twitter can be used as a lens into regional and community context
around excessive alcohol use. Communities differed both in how much they tweet about drinking and
how they tweet about drinking. This suggests that Twitter can be used to estimate trends in health
behaviors across counties and that a similar methodology can be applied to comorbid conditions such
as substance use, depression, and anxiety. In light of our research questions, how much addresses our
first question: do Twitter messages expressing language indicative of excessive alcohol use correlate
with county-level alcohol consumption rates. The how addresses the remaining three questions: What
are the contents of binge drinking-related tweets? Can pronoun use and valence help characterize
drunk tweet content? Finally, what insights can we gain from examining the regional and cultural
variations in the language of these tweets?

First, we answer our initial research question in the affirmative: we found that the frequency
of “drunk tweeting” accurately captured the trend in the rates of excessive drinking captured by
phone surveys administered by the CDC. This finding dovetails with previous studies that showed
that simple keyword searches on Twitter predict county-level outcomes (i.e., flu keywords predict
influenza-like illness statistics and “drunk” predicts alcohol sales) [18]. This finding underscores the
promise for social media platforms to be used as a public health tool for monitoring health-related
behaviors. Additionally, the results suggest that religious communities are both the least likely to
drink excessively and Tweet about drinking, while university and white, low-income communities
see the most tweeting about drinking. The LDS Enclaves finding in particular provides a methods
check, as the Mormon religion does not permit drinking, so it should be—and is—at the bottom of
this ranking.

Second, in regard to how communities Tweet about drinking, we found two main dimensions of
distinction addressing our research questions on the content of drunk-related tweets and how this
content varies regionally and culturally. Topic analyses revealed that drinking may get discussed either
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in the form of celebratory endorsements of the cultural practice of drinking (e.g., in College Towns)
or in a cautionary manner (e.g., by Mormon communities). Communities also differed in how much
discussions around drinking take the form of personal behaviors (of both oneself and others) versus how
much they are referenced impersonally as cultural practices. Between these two dimensions, we found
a trend suggesting that disclosures with personal pronouns tended to be more negative, and more
impersonal references to cultural norms and practices tended to be more positive. This was mostly the
case in College Towns. This suggests that drinking may be perceived positively as a shared practice
and negatively “when it happened to me last night”. While the interpretation of these differences of
language use around drinking requires additional research to confirm, they represent interesting and
potentially important avenues to explore the relevance to public health intervention and messaging
to these communities. For example, changing the view of drinking as a social practice towards the
negative may prove fruitful, perhaps akin to the successful messaging around smoking which made a
“cool” practice a distasteful one.

There are also suggestions of strong regional differences in mentions of family (e.g., aunts, cousins,
and parents) with Hispanic Centers having a number of significant family-related topics. We note that
Hispanic Centers were highest in self-drinking and, therefore, these communities were talking about
both family drinking and self-drinking.

A notable standout in terms of communities was College Towns, which tweeted about drinking at
a much higher frequency than the excessive drinking rate would suggest. We suspect this reflects a
younger and more social media friendly population than most of the other ACP communities. Sexual
themes were also associated with College Towns. We note that both porn (#xxx, #porn, sluts) and
significant others (my girlfriend, friend) were contained within the same topic. Previous studies have
found both substance abuse and pornography consumption as risk factors for male sexual aggression
on college campuses [41].

Using publicly available Twitter data as a surveillance system has been used across a number of
health-related outcomes including excessive drinking [24]. A similar surveillance study examined
hashtags co-occurring in tweets mentioning e-cigarettes while also looking at rates of tobacco-related
tweets across the US. [42]. This study contextualized e-cigarette tweets in terms of both co-occurring
hashtags and across spatially connected regions (i.e., Mid-Atlantic, Southwest, and the West Coast).
The present study differs in that drunk tweets were contextualized across culturally connected regions,
namely, the American Communities Project classification—counties grouped via socio-demographic
measures as opposed to groups of adjacent counties.

This study was limited in several ways. These analyses were conducted using aggregated
Twitter data and regional drinking figures drawn from large-scale surveys conducted by the CDC.
These findings should be replicated using individual-level data with linked self-reports and language.
Similar studies have shown associations between self-reported behavior and tweet content. In particular,
Unger et al. [43] showed that posting positive tweets about tobacco had a significant association with
tobacco use within the past month.

There is also the potential for a selection bias. It may be that only certain types of people tweet
about being drunk. However, people do tweet a lot about smoking marijuana, even when and where it
is illegal [44]. It may be that there are fewer social taboos on Twitter in regard to discussing substance
use than in “polite conversation” thus allowing users a relative sense of freedom to post what they
wish. Here again, individual-level data with self-reported drinking behavior and personal language
will help to determine whether this is an issue.

Twitter bots can be a source of noise as well as false behaviors and attitudes. Previous studies on
social media and e-cigarettes have shown that bots are more likely to reference new e-cigarette products
than human Twitter users [40]. One can imagine similar patterns in drinking-related tweets—bots
might be more likely to tweet about a new alcoholic beverage or drinking-related social event. Thus,
future studies should examine similar relationships between social media bots and mentions of
alcohol consumption.
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The words, phrases, and linguistic themes that emerge from natural language processing are
predictive of outcomes of interest, yet care must be taken when interpreting the results, and for final
validity, they should be tested in confirmatory studies that test the identified associations as hypotheses.

5. Conclusions

Excessive alcohol use was reflected and detectable in patterns of social media language. Regions
and communities differed both in terms of the quantity and content of social media posts about drinking.
We found that tweets about being drunk were predictive of different “styles” of excessive drinking
behavior across types of communities derived from demographic and socio-economic indicators in the
American Communities Project. The particular words, phrases, and linguistic themes most associated
with particular regions and communities can provide insight into sociocultural alcohol use contexts and
may help to shape more personalized public health messages and interventions to these populations.

Author Contributions: Conceptualization, B.C., ].C.E. and L.H.U.; methodology, B.C., S.G., H.A.S. and LH.U.;
software, S.G and H.A.S.; formal analysis, S.G.; data curation, S.G.; writing—original draft preparation, R.D.A.,
B.C., J.C.E., S.G. and D.B.Y.; writing—review and editing, A.EK.B., J].CE., S.G., HA.S., LH.U. and D.B.Y,;
visualization, J.C.E. and S.G.; supervision, B.C., H.A.S., and L.H.U.; funding acquisition, B.C. and L.H.U. All
authors have read and agreed to the published version of the manuscript.

Funding: This research was supported in part by the Intramural Research Program of the NIH, National Institute
on Drug Abuse (NIDA), NIDA grant R0OIDA039457, and the Templeton Research Trust.

Conflicts of Interest: The authors declare no conflict of interest.

Appendix A
In Table Al we list all of our drinking keywords.

Table A1l. Full list of drinking keywords.

alcohol bottle hangover pub
alcoholics bottles happy hour shot(s)
alcoholism brewery hungover sober
ale champagne lager tailgate
bar ciroc liquor tailgating
beer cocktail lounge tequila
beer goggles  cocktails margarita(s) tipsy
beers drank pint vodka
booze drink pints wasted
boozey drinking pregame whiskey
boozy gin pregaming wine
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Abstract: The rapid development of social media has led to its increased use by children and
adolescents for health and well-being purposes. Accordingly, social interactions resulting from
social media use can be further integrated into physical and health education pedagogy. Given the
relationship between increased physical literacy and positive health outcomes, best practices and
lessons learned from social media use in the healthcare industry should be adopted by health and
physical educators practicing in schools. Thus, the purpose of this paper is to comment on several
practical and ethical challenges and opportunities associated with using social media to improve
physical literacy among youth. Specifically, two of the most prominent issues are discussed in depth:
(1) integration of social media in physical education settings that educate children and adolescents
about the biopsychosocial effects of physical activity, and (2) use of wearable technologies among
youth to accrue experiences that enhance physical literacy competencies. In our opinion, health
and physical educators who utilize the ALL-ENGAGE Playbook described in this commentary will
successfully reach, engage, and impact students with popular social media that adequately promotes
physical literacy, including through experiential use of wearable technologies.

Keywords: physical literacy; social media; ethics; health education; wearable technology

1. Introduction

The rapid development of social media has led to its increased use by children and adolescents
for health and well-being purposes [1]. Six types of social media platforms are commonly used in
health education/promotion: (1) social networking (e.g., Facebook); (2) blog comments and forums;
(3) microblogging (e.g., Twitter); (4) media sharing (e.g., Instagram); (5) book marketing; and (6) social
news [2]. Such platforms, along with the Internet and other mobile technologies, are now being
widely utilized to share health information [3]. Social media thus affords new opportunities for
peer-to-peer health information exchange and self-management support, as well as digital disease
detection and monitoring [4]. One in five United States (U.S.) children and adolescents are affected by
obesity [5], which subsequently hinders motor skill development and physical activity levels [6,7],
so it is imperative that educational systems begin to carefully consider how innovative technologies,
such as social media, can help youth become more physically literate and active. Although YouTube is
one of the most utilized and popular social media sites for all users, particularly for video content [8],
younger populations are more likely to use Instagram and Snapchat, with 72% and 69%, respectively,
of U.S. teens frequently on these social media platforms [1]. These popular social media websites are
particularly useful for delivering targeted persuasive messages that can easily be acted on and shared
with online social network members [2]. Furthermore, the integration of social media, technology,
and consumer-driven online health information has very strong potential to revolutionize youth health
and wellness education programs [9,10].
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The education industry continues to transform and progress with the advancement of technology.
Recently, there has been a marked increase in the number of virtual schools that capitalize on the
low-cost and accessible use of web-based and mobile pedagogical tools [11]. Physical education,
in particular, is currently experiencing tremendous growth in the number of classes offered through
distance education platforms. Over half (n = 31) of U.S. states allow academic credit to be earned
through participation in virtual physical education (VPE) courses [12]. Delivery of VPE courses can
serve as a viable alternative for students who may travel regularly due to extracurricular activities (e.g.,
for the arts, music, or sports), reside in remote geographical locations, and/or have special needs or
disabilities. Other ideal candidates for VPE include students who may be insecure about their physical
skills or abilities, or who may want to take classes that are not offered at their own school due to a lack
of certified instructors or insufficient facilities and/or fitness equipment [12,13].

As a desired outcome of physical education in the U.S. [14], physical literacy should be a primary
consideration in the development of both traditional physical education and VPE courses. Physical
literacy in the U.S. is defined as “the ability, confidence, and desire to be physically active for life” [15]
(p. 3). Being physically literate contributes to a healthy life-course trajectory as it is both the foundation
for, and enhanced by, physical activity [16]. As such, high physical literacy can help youth manage
their weight and reduce health risks [17,18]. Unfortunately, many U.S. school systems and educators
find it difficult to reorient and implement change in physical education to focus on enhancing physical
literacy [19-21]. One approach used to overcome current barriers is increasing the scalability of VPE
courses and online resources [22]. Programs such as VPE show promise in enhancing physical literacy
among youth who are particularly vulnerable to health disparities resulting from a lack of physical
activity [13].

Unfortunately, physical educators are not always comfortable with using VPE learning
management systems (e.g., Blackboard, WebCT, and Moodle). Most notably, teachers express difficulty
initiating and maintaining communication about physical activity with their students. They also
encounter challenges monitoring students’ actual engagement in physical activity [23]. Vollum [10]
put forward social media as a potential remedy for overcoming challenges faced by online instructors.
Understanding that physical and health education should be “nurturing, empowering, motivating and
engaging for all students” (p. 562), Vollum argues that the social interactions resulting from social
media have become integrated into standard physical and health education pedagogy. Given the
relationship between increased physical literacy and positive health and academic outcomes [15,16,24],
it stands to reason that best practices and lessons learned from social media use in the healthcare
industry be adopted by health and physical educators practicing in schools. Thus, the purpose of this
paper is to consider and provide commentary on several practical and ethical challenges, as well as
opportunities, for using social media to improve physical literacy among youth. Further, we introduce
and suggest the use of the ALL-ENGAGE Playbook for school administrators and physical educators
to consider when integrating social media and technology as pedagogical tools.

2. Practical and Ethical Issues

The healthcare industry has capitalized on these social media trends and other online health
resources to virtually monitor and manage patients, as well as to disseminate and serve as a
collaborative online resource for health information [3,4]. However, with these positive gains have
come ethical concerns particular to social media applications. Previous work completed to assess
online physical literacy resources, such as YouTube, revealed not only a desire for quality physical
literacy information and content, but also an online community with high standards that places value
on such information [25]. Physical education instructors in school systems should be cognizant of these
expected quality standards. As standards evolve over time, they will undoubtedly affect the potential
of social media to enhance virtual student-to-student, student-to-teacher, and student-to-industry
networking opportunities, as well as the availability, accrual, and dissemination of physical literacy
information and resources for students.
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McKee [3] has described ethical issues of privacy, anonymity, data collection, and patient
surveillance on social media. Issues such as these sparked the need for new progressive ethical
standards for using social media in health care [9]. Denecke [4] discussed ethical concerns associated
with the increased use of web-based technology and social media in healthcare settings. With these
concerns in mind, we now consider the following two critical issues most closely associated with
utilizing social media to improve youth physical literacy in schools: (1) the integration of social media
in elementary, middle, and high school settings that educate children and adolescents about physical
literacy, and (2) the use of wearable technologies among these youth during physical education to learn
more about physical literacy competencies.

2.1. Integration of Social Media in Physical Education Settings that Educate Children and Adolescents about
Physical Literacy

The inherent practical and ethical challenges associated with youth using these popular social
media websites and applications (apps) include problems with obtaining consent from their parents
or guardians, as well as the privacy of youth and their level of comfort sharing personal information
online [4] about their own physical literacy (e.g., body, motor skills, movement, physical activity and
fitness, and value and accountability). Physical literacy can be a very personal and individualized
journey [26]. One primary benefit of VPE and social media usage is the provision of a safe and
potentially private space for students who may be insecure about their physical skills and abilities [13].
Thus, it is critical that educational protocols and policies be explicit regarding storage and usage of,
and access to, student data. Students and parents/guardians should also be fully informed about,
and understand clearly, that to which they are consenting [27].

However, administrators should be accountable for and concerned not only about the data and
student-created content that is collected and stored. Use of misleading educational physical and
health information on social media can be very dangerous for youth and the spread of unverified
health claims can also be very harmful. Nevertheless, sharing personal experiences to establish
meaningful person-to-person connections is central to the social media experience and has the potential
to empower users to become more activated in terms of health information-seeking and health-related
decision-making [28,29]. Physical education teachers who elect to incorporate social media into the
classroom environment should be conscientious about how social media is used to mitigate barriers to
youth physical literacy that may exacerbate existing health disparities.

Regarding this practical and ethical challenge, it is imperative that social media platforms be
reconfigured and adapted as an educational tool for communication between students and teachers.
A common misunderstanding about social media is that it serves as a podium for delivering a message.
Instead, social media enables teachers to talk with their students rather than simply talking at them.
Talking with students on social media helps to build a sense of trust and adds a personal touch [2].
However, student-teacher online relationships can be ethically questionable and should be maintained
in a safe, trusting, and professional manner [4].

Social media should provide engaging, supportive, applicable, and practical physical literacy
information and resources. For example, using images and videos of role model child/adolescent
actors taking part in healthy physical activity is more likely to capture students’ attention and enhance
message comprehension. Posts with visual images also typically receive more clicks, shares, comments,
and likes on social media [30,31]. However, the applicability, acceptability, and reach of social media
posts is often limited due to the large number of posts constantly being made on popular social media
channels. Conversely, if educators do not attentively monitor students’” social media conversations,
these conversations can quickly become unpredictable and result in confusion and frustration for the
students [32]. Likewise, if educators do not consistently add and update physical and health education
content, the social media sites they manage are likely to lack robust and informative conversations [33].

Currently, there are few models available to health and physical education specialists that describe
guidelines for planning, implementing, and evaluating social media pages for health promotion and
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disease management. Therefore, a new social media awareness, outreach, and engagement “playbook”
was developed to foster meaningful interaction with priority audiences [2]. The ALL-ENGAGE
Playbook [34] is a social media framework, inspired by evidence-based social media guidelines,
including those provided by the Centers for Disease Control and Prevention (CDC) [35-37], that should
be considered by physical education teachers and programs to establish and facilitate worthwhile
participation and discussion with students. This would involve: assessing social media channels to
best reach student(s); listening to social media conversations to identify trending physical activity
and literacy topics; leveraging existing gaps and opportunities for using social media in physical
education; editing course posting calendars to manage social media administration; networking
with peers who have similar physical activity/education interests; generating new social media
content that is search engine optimized (SEO); adapting social media policies to facilitate interactivity
and diverse opinions; guiding students to current, accurate, and evidence-based physical activity
and health/wellness information; and evaluating social media pages through systematic analysis of
performance indicators. Table 1 outlines plays, action steps, and goals associated with each element of

the ALL-ENGAGE Playbook.

Table 1. Goal-Directed Plays and Action Steps in the ALL-ENGAGE Social Media Playbook.

Play

Action Steps

Goal(s)

Assess social media
channels

Research active keywords

Identify social media websites regularly
accessed (daily or almost daily) by students
and youth

Determine capacity to use social media

Understand students’ current and
potential usage of popular social media
for physical literacy, physical activity,
and health/wellness information

Listen to social media
conversations

Manage and monitor social media
interactions between and among students
(e.g., discussions, posted comments,
pictures and videos)

Review posted content and feedback left on
relevant websites or blogs [38]

Join the conversation

Identify trending physical literacy,
physical activity, and health/wellness
information, discussion topics, concerns,
and questions

Describe student interests, knowledge,
physical and health literacy, and cultural
perspectives on physical activity and
education

Leverage existing gaps
and opportunities

Answer student questions on social media
Address discussions that never concluded
Repurpose evidence-based physical
education content to start a new
conversation on social media

Make social media a valuable space for
student-to-teacher interaction and
communication

Address physical activity and literacy
management questions and concerns

Edit course posting
calendars

Create a story board that personalizes and
humanizes posted physical education
materials and content

Program third-party social media
management software

Schedule times for when a message is to be
sent out on any day or time of the week

Post to a social media site (e.g., Instagram,
YouTube, Facebook) at least three times
per week, with 3-5 h per week spent
engaging with users

Post to Twitter or Snapchat at least once
daily, with 3-5 h a week spent managing
feeds

Network with students
and other social
media users

“Like” status updates and comments
Cross promote content from reputable
sources, agencies, and influencers [35]
Offer Q&A social media sessions with
physical activity experts

Connect students with industry
professionals and other educational social
media users who share similar physical
activity and health/wellness interests
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Table 1. Cont.

Play

Action Steps

Goal(s)

Generate new social
media content

Post user-generated content (UGC) that is
search engine optimized (SEO)

Share content in language understood and
used by students

Involve student group work

whenever possible

Increase physical activity and literacy
information accessibility that reinforces
important content for students and other
potential stakeholder audiences

Increase the frequency of interactions and
improve user engagement

Adapt social media
policies

Develop social media moderator policies
and trainings [39]

Post a social media code of conduct and
grading rubric for students

Document best practices for posting,
moderating, and communicating on
social media

Facilitate student-to-student and
student-to-teacher interactivity and
engagement

Maintain healthy and informative
participation, with a diversity of opinions
related to cultural, spiritual, and political
beliefs and opinions

Guide student users

Deliver physical activity and
health/wellness resources

Drive students to useful, interesting,

and action-oriented posts

Train teachers and administrators to remove

Create brand (i.e., course) recognition
Engage students and discuss current
topics and issues that they find relevant

destructive posts that may personally
attack others

Monitor progress toward reaching
short-term, intermediate, and long-term
physical literacy

Learn from mistakes and make program
modifications accordingly

e  Observe social media page activity
Evaluate social media e Collect and process evaluation data
pages e Interpret key performance indicators on
social media [38]

Figure 1 demonstrates the cyclical nature of the ALL-ENGAGE Playbook strategy, with a focus
on the use of social media to build physical literacy competencies. Systematically planning for social
media use in physical education is important given that prior work acknowledges increased risks for
negative outcomes such as breaches of student confidentiality and unprofessional student-to-student
or student-to-teacher interactions [4]. For example, educators who use social media to improve
physical literacy should seek to remove all personally identifying student information from all posted
content [2]. It is also important to monitor privacy settings on social media to limit the exposure of
content outside of students within the class. Personal and professional social media profiles should
be separate, with declared conflicts of interest made clear [2]. Additionally, anyone using social
media tools should be required to have specific training. When preparing training for teachers and
students, topics should include hashtag use, uploading content, updating profile pictures, and sharing
media [40]. Educators should also be trained to remove destructive posts and students who violate
stated social media policies [41]. They should additionally encourage youth to avoid potentially
harmful material on social media (e.g., misguided instructions on how to exercise); consider the
consequences of taking social media actions before posting, commenting, or sharing content with
others; report derogatory comments pertaining to a person’s gender, race, or religion; and stay cautious
of commercially motivated objectives, such as selling unregulated fitness products [42].
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Figure 1. ALL-ENGAGE Playbook for advancing youth physical literacy on social media.

Daum and Buschner [23] found that teachers had a difficult time offering immediate feedback and
constructive visual cues on students’ movement and physical activity assignments and this hindered
both the applicable teaching and in-depth learning of motor skills. Social media apps might not
currently be capable of addressing such issues. Thus, social media pedagogy should adapt teaching
capabilities to meet the academic needs and learning styles of today’s youth, particularly as it pertains
to social interactions in modern culture [10]. Required training would need to be developed in
accordance with the ALL-ENGAGE social media playbook (Figure 1). Training teachers to become
active communicators and disseminators on social media may help address parental perceptions that
social media contains mostly inaccurate and biased information. Schools should adopt policies and
administer training programs continuously on a semester-by-semester basis to focus on appropriate
and ethically responsible use of social media in physical education and VPE.

2.2. The Use of Wearable Technologies among Youth

Young peoples’ understanding, use, and need for digital physical activity and health technologies
varies and is greatly influenced by schools, physical education, sports, family, and peers [43]. Thus,
the use of such digital physical and health technologies in the school system can be very beneficial
to students’ physical literacy development, in both traditional physical education settings and VPE
classes, yet presents similar, previously mentioned, ethical concerns with issues of data security,
accountability, and privacy. To this end, the Guide phase of the ALL-ENGAGE playbook encourages
the utilization of evidence-based digital activity and health resources and technologies. Further,
the Evaluate phase describes means by which such tools can be evaluated to determine their impact
on youth physical literacy and related outcomes. Wearable health technologies and trackers are
typically designed for the general user to monitor particular health metrics (e.g., heart rate, steps,
distance traveled) and connect to a database, via phone or internet, to allow users to manage, learn,
and adjust their physical activity accordingly based on their shared data [44]. Such information would
be valuable to students and teachers as it would provide them with more opportunities for varied and
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in-depth charting of their physical literacy journey [16,45]. Other software and technologies, such as
augmented and virtual reality, can be utilized by mobile devices to aid in student development of
physical literacy. It has been found that augmented reality applications, when integrated into cell
phones, had a positive impact on physical education students’ learning and advancing their spatial
awareness and distance estimation [46]. Taken together, integrating and cross-referencing the data
collected from wearable technologies and social media sites allows educators to better understand
the impact of social interactions, spatial location and environment, psychological states and affect,
and other behaviors on student physical activity levels and engagement [47].

Concerns with privacy, security, and accountability have previously been discussed, but it
is important to note other potential issues resulting from the use of social media and mobile
technologies. For instance, wearable technologies have been found to be helpful in detecting early
indications of youth’s mental health, but involved real-time and immediate monitoring of social media,
sleep, and activity, which required end-users’ trust and active engagement with administrators [48].
Kerner and Goodyear [49] found evidence that wearing such devices negatively impacted physical
competence and perceived autonomy due to daily activity targets (e.g., 10,000 steps per day), as well
as contributed to amotivation towards physical activity and healthy lifestyles. Lastly, we must remark
on the significance of access and equity in the wearing of digital activity trackers among students from
marginalized communities. Requiring and/or capitalizing on the use of wearable technologies can
have unintended consequences that may exasperate discrepancies in schools’ financial and community
resources for youth, as well as (a lack of) conducive environments and time for youth to be physically
active [50,51]. Parameters should thus be put into place that will afford all students from the same
schools or districts the opportunity to participate in VPE and/or the use of wearable and mobile
educational technologies, along with a transparent protocol that will monitor students” mental and
affective experiences with these devices.

3. Conclusions

While social media may become the way of the future for conveying and disseminating physical
education to youth, its use is largely unregulated, with limited oversight provided by trained
professionals. As social media becomes more integrated into school-based physical education, teachers
will likely play an important role in monitoring information that is being shared. In this capacity,
school administrators should engage with the public to address physical activity and health-related
misconceptions or misinformation on social media in a manner that is non-confrontational and
enlightening. The purpose of this paper was to consider and provide commentary on several practical
and ethical challenges and to discuss opportunities for using social media to improve physical literacy
among youth. To this end, we summarized two of the major practical and ethical issues surrounding
the use of social media in physical education settings where physical literacy is promoted. The use of
social media and wearable physical activity and health-related technologies in such settings raises
some concerns with respect to privacy, security, trust, and accountability, but should be considered
due to unprecedented opportunities for educating youth about the principles that guide physically
literate and healthy lifestyles. While there is no one-size-fits-all approach to the use of such web-based
applications and mobile devices, we introduce and suggest the use of the ALL-ENGAGE Playbook for
consideration by school administrators and physical educators when integrating social media and
technology as pedagogical tools. While the ALL-ENGAGE Playbook has yet to be tested in social media
research among children and adolescents, we feel that there is great potential in implementing this
innovative framework to promote physical literacy in youth populations. Moreover, physical educators
who choose to utilize the ALL-ENGAGE Playbook in practice may be more likely to successfully reach,
engage, and impact youth with social-media-based programming that enables students to learn about
and enhance their physical literacy, especially through use of wearable technologies.
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Abstract: One of the debates about media usage is the potential harmful effect that it has on body
image and related eating disturbances because of its representations of the “ideal body”. This study
focuses on the drive for thinness among the visitors of various health-oriented websites and online
platforms because neither has yet been sufficiently studied in this context. Specifically, this study aims
to bring more insight to the risk factors which can increase the drive for thinness in the users of these
websites. We tested the presumption that web content internalization is a key factor in this process,
and we considered the effects of selected individual factors, specifically the perceived online social
support and neuroticism. We utilized survey data from 445 Czech women (aged 18-29, M = 23.5,
SD = 3.1) who visited nutrition, weight loss, and exercise websites. The results showed a positive
indirect link between both perceived online social support and neuroticism to the drive for thinness
via web content internalization. The results are discussed with regard to the dual role of online
support as both risk and protective factor. Moreover, we consider the practical implications for eating
behavior and weight-related problems with regard to prevention and intervention.

Keywords: drive for thinness; health-oriented websites; online social support; neuroticism; web
content internalization

1. Introduction

Considering Western culture and its orientation toward appearance, young girls and women are
susceptible to the desire to be thin so they would achieve an ideal body shape [1,2]. According to
the Tripartite Influence Model [3], women internalize idealized thin body shapes from the media,
which includes traditional mass media and the internet, including health-oriented websites. Exposure
to thin-ideal content can have a negative impact on women because it is associated with their drive for
thinness and eating disturbances [4,5].

In this study, we focus on the drive for thinness, which is motivation for a thin or thinner body
and the desire to lose weight [1,6]. It is considered a risk factor for well-being because it is associated
with decreased psychological health and the later development of anorexia and bulimia nervosa [7,8].
Because of its potential harm, it is crucial to understand the factors that are associated with the drive
for thinness. Although previous studies investigated the role of the media in relation to the drive
for thinness [1,5,9], there is a lack of evidence for health-oriented websites and the role they play in
promoting weight loss. We intend to contribute to this area by focusing on these types of websites
within the theoretical framework of the Tripartite Influence Model [3]. Moreover, our aim is to enrich
this model, which posits socio-cultural influences on eating disturbances, by including the role of the
individual factors associated with the drive for thinness. Specifically, we examine the role of these
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websites for the perceived online social support, neuroticism, and internalization, and their direct and
indirect effects on the drive for thinness.

As a result, our aim is to extend the knowledge about the role of health-related websites in the
development of eating disorders by showing how and for whom these online spaces pose a risk.
Based on our conclusions, we propose recommendations for prevention and intervention efforts.

1.1. Drive for Thinness and Health-Oriented Websites

The drive for thinness is a motivational orientation toward having a thin or thinner body and
a desire to lose weight [1,6]. It emerges as a motivated behavior in order to reduce body-related
discontent [10], which is manifested by eating restraint and a preoccupation with body shape and
weight [11]. It is considered a risk factor to women’s health because it is associated with decreased
psychological well-being, like body dissatisfaction [10], body-related anxiety [12], lower self-esteem [8],
or perceived stress [13]. Moreover, the drive for thinness is one of the diagnostic criteria for anorexia
and bulimia nervosa, and it is associated with the later development of both [7,8,11]. The ideal of
thinness [1], the drive for thinness, and related eating disorders are more prevalent in women than in
men [14]. Therefore, we focused the study on women.

Considering the potential detrimental effects, it is important to understand the factors which
exacerbate the drive for thinness. According to the Tripartite Influence Model [3], there are three main
influences on disordered eating: parents, peers, and the media. The role of the media has been highly
debated in relation to disordered eating. In the past two decades, substantial attention has been given
to the role of new technologies, such as social networking sites, eating- and exercise-related websites,
personal blogs with pro-eating disorder content, and various health-related discussion forums [15].
We focus on websites related to weight loss, nutrition, and exercise. These websites act as important
sources for general online information related to nutrition, fitness, weight loss, and a healthy lifestyle.
There are plenty of websites that address these topics, including personal blogs, informational websites
for particular health-related themes, discussion forums, and social-networking groups [16,17]. Websites
can be focused on weight loss, body shaping, healthy lifestyle, eating, dieting, nutrition plans for
specific illnesses, recipes, and exercising [15,18,19]. Visitors may go through content, read articles,
make and read comments, and obtain advice and inspiration. Moreover, websites can serve as a social
environment where people interact with messages, comments, and evaluations, and they are places
where people can receive support from other visitors [20-22].

However, these websites can have a negative impact on women because they display content
that is associated with the drive for thinness, body dissatisfaction, and eating disturbances [4,5,23,24].
Specifically, some of these websites display pro-ED (pro-eating disorder) content that suggests that
maintaining an eating disorder is a positive lifestyle choice [25]. They also contain positive comments
about being thin, guilt-inducing messages related to food, stigmatization about weight, and expressions
of negativity about being fat or overweight. They include content related to dieting and eating restraint,
and the promotion of a thin-ideal appearance [18,26]. This appearance-oriented content can have a
negative effect on women through the maintenance of weight- and appearance-related concerns [27].

The current study focuses on young female visitors of health-oriented websites in the Czech
Republic. According to the data from Eurostat [28], 54% of Czech women aged 16 to 29 searched for
online health-related information in 2016, which is the year when the data for our study was collected.
The European average during that time was 60% of young women. Concerning the general usage of
the internet, 95% of Czech women aged 16 to 29 stated that they used the internet in the preceding three
months in 2016, whereas the European average was 96% [29]. This means that the usage of the internet
and the online health seeking behavior among Czech women is similar as in other European countries.

1.2. Internalization

The negative effect of the exposure to the appearance-related online content can be explained
with the Tripartite Influence Model, which suggests that the link between exposure to media ideals
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and eating disorders is not direct. It proposes that internalization of the appearance ideals serves as a
mediating factor interfering association between media effect and disordered eating [30]. Media impact
on disordered eating via internalization, as proposed by Tripartite Influence Model, was examined
and supported by previous studies [31-35]. In the context of developing and maintaining eating
disturbances, internalization is the process of adopting socially and culturally defined norms about
body shape, which are commonly maintained as body ideals in everyday social interactions and in the
media. By internalizing these ideals, one’s conception of self could be affected because the ideals can
come to represent personal standards against which one could appraise self and others [34]. Since the
idealized appearance depicted by the media does not always correspond with one’s real body shape,
inconsistencies can emerge between the internalized norm and the actual body. Internalized ideals and
perceived discrepancies can lead to consideration about how to obtain this ideal body [1]. This in turn
results in disordered eating.

Several studies investigated specifically drive for thinness and how it is related to internalized
appearance ideals in adolescent girls and young adult women. Internalization is a significant factor
associated with the drive for thinness in both categories [1,8,15,35,36]. Moreover, the mediational
role of internalization in the association between media exposure and the drive for thinness was
supported [15,35]. However, less attention has been given to the individual factors which may be
salient in this process and help explain who is susceptible to internalize media content. Therefore,
in this study, we focus on two factors: online social support and neuroticism.

1.3. Online Social Support

Research has shown that seeking support from others is a frequent motivation for using
health-oriented websites and participating in health-related online groups [37-39]. The online space
offers various ways to get in touch with others, so there are also diverse ways to seek help and receive
support. Social support, which in this context is mostly provided as emotional support, is expressed
through emotions, empathy, and as informational support, like sharing knowledge regarding eating or
fitness activities [21,40].

Online social support has been investigated as an important factor among people who struggle
with eating disorders. For instance, women who engaged in an internet weight loss community
mentioned encouragement, motivation, information, and shared experiences as significant resources.
They appreciated the accessibility, the anonymity, and the non-judgmental interactions as unique
characteristics of internet-mediated support [21]. Moreover, examinations of ED discussion forums
and ED-oriented support groups have revealed that these online sites provide relevant information,
emotional support, personal disclosure, help, friendship, peer support, and a safe space to ventilate
feelings [20,22,39,41].

Though receiving social support is, in many occasions, a very beneficial process, we also
examine its potential for the reinforcement of the drive for thinness via increased internalization.
This process can be described with two theories: Social Identity Theory, which refers to an individual’s
knowledge of belonging and the perceived emotional and value significance of group membership [42];
and the Self-Categorization Theory [43,44], which depicts how membership in social groups affects an
individual’s behavior. Social identity refers to an individual’s knowledge of belonging and perceived
emotional and value significance of group membership [42]. Social identity can act as the basis
for both giving and receiving social support. Perceived social support can additionally promote
the sense of shared identity and the subjective importance of one’s group membership [19,42,45,46].
Subsequently, social identity and group membership are associated with the internalization of group
norms. The norms and attitudes shared within the group are internalized as personal standards
and the individuals act accordingly [47]. On websites related to weight loss, nutrition, and exercise,
users share body-appearance standards, which are demonstrated by the website content, and have
discussions about ideal appearance and figure [18]. With these shared interests, the goals, the mutual
interaction, and the social support that are exchanged among visitors, the websites have a social
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character. Thus, consistent with the Social Identity Theory approach, the perceived social support
from the health-oriented websites can promote a sense of shared social identity and the perception of
salience within the website group membership. Consequently, norms and standards regarding body
appearance can be internalized even more.

1.4. Neuroticism

Neuroticism is defined in terms of the inclination to emotional reactivity, instability, perceived
anxiety, and high vulnerability when coping with stress [33,48,49]. Individuals who are high in
neuroticism are excitable, easily upset, and prone to experiences that are unpleasant [50]. They are
also more sensitive to criticism; they experience higher levels of rejection; and they have lower
self-esteem [51]. In prior research, neuroticism has been connected to the increased drive for thinness
in women [52,53], to heightened food and body preoccupation [54], to body dissatisfaction [55],
to the self-regulation of eating attitudes (e.g., food temptation) [56], and even to eating disorder
diagnosis [48,57] and binge eating [58,59]. According to Fischer, Schreyer, Coughlin, Redgrave,
and Guarda [52], the facets of neuroticism, including irritability and difficulty with emotional
regulation, are risk factors for developing an ED. Moreover, disordered eating is associated with
neuroticism because it can serve as a coping mechanism with which neurotic individuals deal with
negative feelings [58,60].

In this study, we examine neuroticism as a risk factor for increased internalization, which can lead
to a stronger drive for thinness. The link was proposed by Scoffier-Mériaux et al. [56], who hypothesized
internalization as a mediator between neuroticism and unhealthy dieting behavior. This model was
subsequently tested by Martin and Racine [49], who examined the mediating roles of thin and
athletic-ideal internalization in association between neuroticism, body dissatisfaction, and compulsive
exercise. Using the sample of 531 college students (58% women) aged 1844, they found that thin-ideal
internalization mediated the link between neuroticism and body dissatisfaction, and the internalization
of athletic ideals mediated the effect of neuroticism on compulsive exercise. Moreover, several prior
studies have found that neuroticism is associated with higher internalization [49,50,56,61]. To explain
this link, Roberts and Good [50] suggest that women with increased neuroticism compare themselves
to attractive people, and this comparison is more likely to result in negativity due to their emotional
liability. This negative effect, which arises from the incongruity between the internalized body ideal
and the actual body shape, can result in an increased drive for thinness, as has been proposed by
previous studies [52,53]. Therefore, we hypothesize that internalization may be a mechanism through
which neuroticism is positively linked to the drive for thinness in women.

1.5. Research Goals

This study focuses on the drive for thinness, which is considered a risk for women’s well-being.
It aims to enhance our understanding of the risk factors that contribute to its development, specifically
with regard to the influence of media and the role of individual factors in young women. Previous
studies have shown that the media can have a negative effect on women because exposure to its
content is associated with their desire to have a thin body shape [1,5,9]. However, these studies mainly
investigated traditional media (i.e., TV, magazines) and pro-eating-disorder websites. There is a lack
of research in health-oriented websites, which are currently popular. These websites display content
that is associated with the drive for thinness, body dissatisfaction, and eating disturbances [4,5,23,24].
Therefore, our aim is to fill this gap and bring more insight into the association between visiting
health-related websites and the drive for thinness among women. Furthermore, our study aims to
enrich the Tripartite Influence Model [3], which is the theoretical framework that explains eating
disturbances with socio-cultural factors, by incorporating neuroticism and perceived social support as
individual factors. Specifically, we test whether web content internalization mediates the effect of these
factors. We propose that increased neuroticism and perceived online social support positively affects
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web content internalization, which in turn affects the drive for thinness. Considering that disordered
eating can be related to age and Body Mass Index [62—-64], we also control for both of these factors.

2. Materials and Methods

2.1. Study Sample

This study uses data from a project which focused on the visitors of websites oriented toward
nutrition, weight loss, and exercise. The data were collected through an online survey between May
and October 2016. Participants were recruited with an invitation on 65 Czech websites, web magazines,
social networking sites, blogs, and discussion forums that focused on weight loss, diet, eating habits,
and exercise. The original sample comprised of 1002 respondents (81.6% women, aged 13 to 62,
M =24.8,SD = 6.9). The project was approved by the Research Ethics Committee of the University.

The current study focuses on a subsample of 445 young adult women, aged 18 to 29 (M = 23.5,
SD = 3.1). Because the ideal of thinness is aimed mainly at women [1] and the drive for thinness and
eating disorders are more prevalent in women [14], we focused on women in our study. Moreover,
young adult women were the major part of the health-oriented website visitors in the project, and we did
not have a sufficient amount of data from participants of other ages and genders. The original sample
of women in the age range from 18 to 29 comprised of 632 participants. We excluded respondents based
on their motivation for visiting health-oriented websites and because of missing data. We excluded
women who reported that the reason for their website visits was because of the health issues of
someone else (as indicated by the question Do you visit the sites about nutrition or sports not for yourself,
but mainly because you want to help with the nutrition or sport of another person (partner, child, parent,
etc.)?) (N =37). In addition, participants with a substantial number of missing values for the key
variables (N = 150) were excluded, and there were no significant age differences between our sample
and excluded respondents (t = 0.37, p = 0.71)).

2.2. Measures

2.2.1. Perceived Online Social Support

Perceived online social support was assessed using three items adapted from Graham,
Papandonatos, Kang, Moreno, and Abrams [65]: I get advice and support here that I would not get
elsewhere; It is encouraging to know that there are other people making similar efforts (with regard to nutrition
or sport); and I feel that other visitors (or authors) of sites are giving me support, with answers that ranged
from 1 = Definitely does not apply to 4 = Definitely applies. A higher score indicated higher perceived
support. The internal consistency was acceptable (o = 0.72, M = 2.8, SD = 0.7).

2.2.2. Neuroticism

We measured neuroticism with three items from the short 15-item Big Five Inventory [66].
The items were I worry a lot; I get nervous easily; and I remain calm in tense situations (reverse scored).
Participants answered on a six-point scale that ranged from 1 = Does not apply to 6 = Definitely
applies. A higher score indicated higher neuroticism. The internal consistency was acceptable (o = 0.67,
M =37,SD = 1.1).

2.2.3. Web Content Internalization

Internalization was measured using the question “To what extent do the following statements
apply to you in regards to these sites?” with three items that were adapted from Cusumano and
Thompson [67]: I compare my appearance with people on these sites; I try to look like the people on these sites;
and The content on these sites inspires me in how to look attractive. Participants answered on a six-point
scale that ranged from 1 = Does not apply to 6 = Definitely applies. A higher score indicated higher
web content internalization. The internal consistency was satisfactory (o = 0.81, M = 2.4, SD = 0.8).
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2.2.4. Drive for Thinness

The Drive for Thinness subscale from Eating Disorder Inventory-3 [68] was used. The scale
consisted of seven items (e.g., I feel extremely guilty after overeating; I am preoccupied with the desire to
be thinner). Participants responded on a six-point scale that ranged from 1 = Never to 6 = Always.
A higher score indicated a higher drive for thinness. The internal consistency was satisfactory (w = 0.86,
M = 3.4, SD = 1.2). The latent variable was constructed with the parceling approach; specifically,
we made three parcels, combining low-loading and high-loading items [69]. Parcels were computed as
a mean of the items.

2.2.5. BMI

Participants provided information about their current weight (in kilograms) and height
(in centimeters). BMI was computed as follows: Weight (kg)/Height (m)?.

3. Results

We examined the correlations among the variables (Table 1): perceived online social support,
neuroticism, web content internalization, and the drive for thinness. The results were as expected:
the drive for thinness was positively correlated with online social support (r = 0.11, p = 0.03), web content
internalization (v = 0.51, p < 0.001), and neuroticism (r = 0.23, p < 0.001). Web content internalization
was positively associated with online social support (r = 0.24, p < 0.001) and neuroticism (r = 0.16,
p <0.001). Additionally, the drive for thinness was positively associated with BMI (r = 0.20, p < 0.001),
but not with age (r = 0.02, p = 0.67).

Table 1. Correlations among variables.

];:Ziril;ﬁzg "l]?lzi::’l:: Scl)‘ I;;:t Neuroticism  Internalization ~ BMI  Age
Drive for thinness
Online support 0.11%
Neuroticism 0.23* -0.01
Internalization 0.51* 0.24* 0.16*
BMI 0.20 * 0.07 0.10 * 0.02
Age 0.02 0.002 —-0.04 —-0.05 0.15*

Note: * designates p < 0.05.

To test our presumptions, Structural Equation Modeling (SEM) was used with a Robust Maximum
Likelihood (MLR) estimator. We used R software, and lavaan, semTools, and semPlot packages.
We tested a model with indirect effects, predicting drive for thinness. We included neuroticism
and online social support as predictors, the web content internalization as a mediator of the effect
of neuroticism and social support, and age and BMI as controls. The model had an acceptable fit,
CFI =0.98, TLI = 0.97, RMSEA = 0.04. Results are displayed in Figure 1 and Table 2.
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Direct effect —0.11
Indirect effect 0.16*

0.28*

WEB CONTENT

INTERNALIZATION

0.24*

Direct effect 0.14*
Indirect effect 0.14*

Figure 1. Path diagram with standardized regression coefficients (). Note: * designates p < 0.05.

Perceived online social support from health-oriented websites predicted web content
internalization (3 = 0.28, p < 0.001). Perceived online social support did not have a strong direct effect
on the drive for thinness, though the effect was weak and marginally significant (3 = —0.11, p = 0.06;
CI = -0.61; 0.01). Moreover, we found a significant indirect effect for online social support on the drive
for thinness via web content internalization ( = 0.16, p = 0.001).

Neuroticism predicted web content internalization ( = 0.24, p < 0.001), and it had a direct
effect on the drive for thinness (3 = 0.14, p = 0.01). Moreover, we found a significant indirect effect
for neuroticism on the drive for thinness through web content internalization (f = 0.14, p < 0.001).
Therefore, the link between neuroticism and the drive for thinness was partially mediated by the web
content internalization. Regarding controls, BMI positively predicted the drive for thinness ($ = 0.17,
p = 0.001), but there was no association between age and the drive for thinness (3 = 0.02, p = 0.60).

Table 2. Structural Equation Modeling (SEM) predicting the drive for thinness and web content

internalization.
Drive for Thinness b SE P B CI
BMI 0.05 0.01 0.001 0.17 (0.03; 0.07)
Age 0.008  0.02 0.60 0.02  (-0.03; 0.05)
Web content internalization 0.77 0.09 <0.001 0.58 (0.59; 0.95)

Direct effect -0.30 0.16 0.06 -0.11 (-0.61;0.01)
Indirect effect 0.44 0.13  0.001 0.16 (0.19; 0.69)
Direct effect 0.14 0.06 0.01 0.14 (0.02; 0.26)

Online social support

Neuroticism Indirect effect  0.14 004 <0.001 014  (0.06;0.22)

Web content internalization b SE P B CI
Online social support 057  0.16 <0.001 0.8 (0.26; 0.88)
Neuroticism 0.18 0.05 <0.001 0.24 (0.08; 0.28)

4. Discussion

In our study, we examined the factors associated with the drive for thinness in young adult women
who visited websites oriented toward weight loss, nutrition, and exercise. Specifically, we investigated
the perceived online social support of other website visitors, the neuroticism, and the web content
internalization of the body appearance standards, and their direct and indirect effects on the drive
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for thinness. Our objective was to investigate whether the web content internalization mediates the
links among the perceived online social support, the neuroticism, and the drive for thinness. We found
support for our presumption: both online support and neuroticism were positively linked with the
tendency for internalization, which, in turn, increased the drive for thinness.

In our data, we found a substantial connection between internalization and the drive for thinness.
Our findings are in line with the Tripartite Influence Model [3,31-33], which suggests that body
image concerns and eating disorders are affected by socio-cultural factors (e.g., media pressure,
parental criticism, peer criticism) and indirectly through the internalization of the medialized body
ideals. Moreover, we enriched the propositions of the Tripartite Influence Model [3] by including
individual factors. This line of research was recently developed in studies that focused on perfectionism,
self-esteem, depression, and anxiety [30-34,70]. This focus helps to better understand the risk factors,
which strengthen the tendency for internalization.

Specifically, we found that perceived support increased the drive for thinness via its reinforcement
of internalization. Our findings correspond to knowledge regarding ED (eating disorders) online
groups, in which perceived support was connected to a higher sense of belonging and the acceptance
of thin-ideal norms [20,22,39,71]. ED online groups and communities act as an important source of
support that can be difficult to obtain elsewhere for individuals who struggle with ED and body image
concerns [39,41]. However, support received from these online groups can be detrimental to women'’s
health because it endorses negative attitudes toward their bodies and promotes extremely thin body
shapes as attainable standards. Haas et al. [72] examined the social support on pro-anorexia websites
and discovered that visitors received support for eating restraint and reinforcement for their negative
views of themselves and their bodies. Sowles et al. [73] pointed out that members of the pro-ED online
community disseminate images that depict thin body shapes and promote the thin ideal by labeling
them as their desired goals. Similar findings emerged from a study by Marcus [40], who found that
members of a pro-anorexic community shared photos of extremely thin bodies to motivate users to
maintain their diets and to outline the beauty standards of the group. In this manner, women are
encouraged to adopt body appearance standards that lead to a desire for a thin body. The findings
of our study suggest that these processes apply not only to ED online groups, but to health-related
websites as well.

Health-oriented websites, with their opportunities for social interaction (e.g., discussion with
other users about specific health-related topics, personal messages, inspiration, sharing experiences,
memories, feelings), enable visitors to receive social support. The perceived social support is associated
with the acceptance of group norms due to the higher subjective salience of the social group to which
the individuals belong [40,44,47]. In line with social identity theory [44], the stronger identification
with a group would result in the acceptance of group norms and, in the case of websites focusing on
nutrition and fitness—these probably supported the thin and fitness-oriented images of the ideal body.
Thus, though the perceived support is often seen as a positive aspect of online interaction, in these
instances, it may result in negative outcomes. However, when interpreting these results, the limitations
of this study should be taken into consideration. Due to the correlational nature of the data used, it was
not possible to draw causal conclusions. Thus, the association between online social support and the
drive for thinness may work in the opposite direction, meaning that women with a stronger drive
for thinness may more often seek social support for their goals and efforts in the online space and,
specifically, via health-oriented websites.

Moreover, this finding should also be compared to the results for the direct effect of support on
the drive for thinness. This effect was rather weak and just marginally significant; however, it may
indicate that the role of support is diverse. If we disentangle the indirect effect that positively affects the
drive for thinness from the direct effect, we find that support negatively affected the drive for thinness.
To interpret this finding, we should acknowledge that perceived support helps to increase overall
well-being [74-76], which decreases the tendency for unhealthy and disordered eating habits [77,78].
Thus, perceived online social support can actually function as both a risk and a protective factor. On one
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hand, it may contribute to the development of the drive for thinness via increased internalization.
On the other hand, it may also serve as a buffer for this negative effect, probably via the increase
of overall well-being, which was not included in this study. This presumption could be pursued in
future examinations.

Thus, we still need to consider other factors which underlie the internalization of the web content.
Our study focused on neuroticism, which showed to be positively linked to the drive for thinness and
also had an indirect effect via internalization. Therefore, the effect of neuroticism on women'’s drive for
thinness was partially mediated by the internalization of the body appearance standards displayed
on health-oriented websites. In line with prior studies [49,50,52,53,56,61], our findings showed that
people with heightened neuroticism are more prone to accepting the norms, and, probably because of
the increased tendency for social comparison, tend more to strive to be thin.

However, besides the mediated effect, we also found a direct positive link to the drive for thinness.
This suggests that increased internalization is not the only mechanism through which people with
neurotic traits can be more at risk. However, considering that we found support for the tendency for
heightened internalization from the websites, and upon the propositions of the Tripartite Influence
Model [3], we could expect that the mechanism could be similar in relation to parental and peer norms,
which have not been measured in this study. This poses one of the limitations for our study.

Concerning other limitations, it should be stressed that we used cross-sectional correlational
data based on a sample that was self-selected through health-oriented websites. Thus, though we
examined the proposed model for the mechanisms to increase the drive for thinness, the research design
complicates drawing causal conclusions. Future research should implement a longitudinal research
design to make more reliable causal conclusions and to capture potential reciprocal associations.
Moreover, we were not able to control for the effects of additional variables on the drive for thinness.
These are factors (e.g., body dissatisfaction) [79] that are related to the drive for thinness and disordered
eating, and it would be appropriate to control for their effects to obtain more accurate results.
Furthermore, we do not have information about the specific content that respondents encountered.
It would be useful to incorporate objective measures and directly observe the effects of participants’
exposure to online content. Finally, although the thin ideal displayed in the media and the related drive
for thinness is more prominent in women [1], future research could focus on men, their internalization
of the body appearance norms, and their motivations for body change.

In the current study, our aim was to propound a model that comprises of the individual factors
that affect women'’s drive for thinness. Based on our findings, we can formulate several implications.
According to the theory and the available data, we propose the following processes: online social
support from the visitors of health-oriented websites and neuroticism affect the drive for thinness,
and these links are mediated by the internalization of body appearance standards. Thus, alongside
previous research in this area [1,8,15,35,36], our study supported the predictive role of internalization in
the drive for thinness among women. Specifically, our study provided insight into the internalization
of the content of health-oriented websites, which had not been sufficiently investigated and had not
been taken into account in relation to women’s drive for thinness. Our results imply that it is crucial to
acknowledge health-oriented websites and their potential impact on women, especially in the context
of the internalization of body appearance norms. Health-oriented websites, which are not generally
acknowledged as harmful to women'’s body image, can be a significant source of body appearance
norms and subsequent body image concerns [18]. As was discovered in the current study, women
internalize body ideals from health-oriented websites and this, in turn, increases their drive for thinness.
This connection should be actively acknowledged by health-care professionals. It is important for
professionals to ask their clients who have ED-related problems about their technology usage and to
provide them with space to talk about it [80]. Thus, in the context of the current study, health-care
professional should discuss with clients who are struggling with EDs their usage of health-oriented
websites, specifically with a focus on their exposure to the thin- or fitness-ideal content.
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We also showed that both online support and neuroticism present risk factors because they can
increase the tendency for internalization and, in turn, increase the drive for thinness. Therefore, it is
important to be aware of the possible negative effect that online social support may have on women
and to address it when preventing or reducing the drive for thinness. However, the findings of this
study showed that online social support can function both as a risk and a protective factor. Thus,
when discussing the use of health-oriented websites with ED clients, it is important to disentangle the
different forms of social support that women receive from the visitors of these platforms. In addition,
neurotic individuals experience higher levels of negative emotions and stress, which makes them more
susceptible [52,53]. Based on our results, we suggest that preventive health programs, intervention,
individual psychotherapy, counseling, and other health policies can be focused on the reduction of the
negative emotions and stress in women. These can also help the reduction of the internalization of the
body appearance standards promoted on health-oriented websites.

5. Conclusions

This study focused on the factors associated with the drive for thinness in young adult women
who visited weight loss, nutrition, and exercise websites. These platforms are currently of high use,
yet they have not been sulfficiently studied in relation to eating disturbances. We examined the direct
and indirect effects of perceived online social support from fellow website visitors, neuroticism,
and the web content internalization of the body appearance standards on the drive for thinness.
Our findings supported the predictive role of web content internalization on the drive for thinness in
women. Moreover, we showed that the perceived online support from the health-oriented websites and
neuroticism can pose risk factors because they are associated with a higher tendency for internalization
and, in turn, with a stronger drive for thinness. Our results indicate that it is crucial to acknowledge
health-oriented websites and their potential impact on women and their drive for thinness, especially
in the context of the internalization of body appearance standards. We also discuss the role of social
support, and its double role of risk and protection. Our findings can be used to establish prevention
and intervention efforts to help individuals who struggle with body image and eating disturbances.
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Abstract: The use of social media in public health education has been increasing due to its ability
to remove physical barriers that traditionally impede access to healthcare support and resources.
As health promotion becomes more deeply rooted in Internet-based programming, health education
specialists are tasked with becoming more competent in computer-mediated contexts that optimize
both online and offline consumer health experiences. Generating a better understanding of the benefits
and drawbacks to using social media in the field is important, since health education specialists
continue to weigh its advantages against potential concerns and barriers to use. Accordingly, this
Special Issue aims to explore social media as a translational health promotion tool by bridging
principles of health education and health communication that examine (1) the method with which
social media users access, negotiate, and create health information that is both actionable and
impactful for diverse audiences; (2) strategies for overcoming challenges to using social media in
health promotion; and (3) best practices for designing, implementing, and evaluating social media
forums in public health. In this commentary, we discuss the updated communication and advocacy
roles and responsibilities of health education specialists in the context of social media research
and practice.

Keywords: social media; health education; health promotion

1. Introduction

Our understanding of health and the impact of behavioral, sociocultural, and system-level factors
on health outcomes has evolved significantly over the past several decades [1]. Advances in technology
are central to this evolution, as adoption of mobile devices connected to the Internet continues to
grow across sociodemographic groups and geographic regions. One technological advancement
accessed regularly is social media, which is used by 2.82 billion people worldwide [2]. Social media is
defined as activities, practices, and behaviors among communities of users who gather online to share
information, knowledge, and opinions using conversational media [3]. There are tens of thousands of
health-promotion-related social media websites that are currently available to the public [1]. In health
promotion, social media is commonly accessed for networking and community building purposes, as
well as for informing healthcare decision-making between patients and providers [4].

The use of social media in public health education and promotion has been increasing in the United
States (U.S.), due, in part, to its ability to remove physical barriers that traditionally impede access
to healthcare support and resources. In 2017, Dr. Zsuzsanna Jakab, The World Health Organization
(WHO)’s Regional Director of Europe, described the intersection of electronic health (eHealth) in public

IJERPH 2020, 17, 1153; doi:10.3390/ijerph17041153 161 www.mdpi.com/journal/ijerph



IJERPH 2020, 17,1153

health as a “beautiful marriage” that celebrates the global commitment and dedication towards reaping
the benefits of eHealth for all [5]. Patients, clinicians, mobile health, and social media all play unique
roles in health promotion, highlighting the need to for secure data management that can facilitate
more personalized medicine and more equitable public health policies [5]. Today, it is difficult to
imagine public health without social media. Although social media is viewed as acceptable and usable
among multiple audiences and shows much promise in promoting health equity among disadvantaged
populations (e.g., low income, rural, and older adults) [6], there remains inconsistent empirical evidence
on the effectiveness of social media to improve public health outcomes and trends [7,8]. In order
to optimize the potential of social media to improve public health, there is a need to effectively
leverage these technological tools to create scalable, culturally adapted health promotion programs
and campaigns. Unfortunately, evidence remains limited on how to do this within the field of health
promotion [6,9]. Generating a better understanding regarding the benefits and drawbacks to using
social media in health promotion is important, since health education specialists weigh its advantages
against potential concerns over misinformation being shared to the public at large [10].

Central to social media is interactivity. Social media facilitates greater information sharing and
opportunities for community building through an Internet-mediated dialogue that allows users to
create their own content (e.g., blogs, online discussion boards). This content, in turn, can become
invaluable for health education specialists who are seeking formative research to design, adapt,
and evaluate programs and campaigns with priority audiences. Consistently, social media hosts
opportunities for consumers to exchange strategic health messages on popular social media channels,
including Facebook, YouTube, and Pinterest, through various modalities (e.g., text, image, video, and
gif) [11]. Moreover, recent analytic advancements have strengthened the capacity of researchers and
practitioners to compute and analyze metrics that evaluate the process of implementing social media,
as well as any health-related impacts and outcomes associated with its implementation. As such,
new collaborative evaluation methods are being deployed to improve the integration of social media
within health-related interventions. While progress is being made, there remain significant challenges
inhibiting the widespread acceptance, adoption, and use of social media in health promotion [4,12,13].
Further examining the impact of communication and advocacy within social-media-based interventions
and campaigns is central to this endeavor.

Health education specialists play a critical role in creating, managing, and monitoring health
promotion programs. As health promotion becomes more deeply rooted in Internet-based programming,
health education specialists are tasked with becoming more competent in computer-mediated contexts
that optimize both online and offline consumer health experiences. Accordingly, this Special Issue
aims to explore social media as a translational health promotion tool by bridging principles of health
education and health communication that examine: (1) the method with which social media users access,
negotiate, and create health information that is both actionable and impactful for diverse audiences;
(2) strategies for overcoming challenges to using social media in health promotion; and (3) best practices
for designing, implementing, and evaluating social media campaigns and forums in public health.
In this commentary, we discuss updated communication and advocacy roles and responsibilities of
health education specialists in the context of using social media in research and practice.

2. Updated Social-Media-Related Roles and Responsibilities of Health Education Specialists

The National Commission for Health Education Credentialing, Inc. (NCHEC) and the Society for
Public Health Education (SOPHE) recently co-sponsored a new health education specialist practice
analysis. A panel of 17 individuals with diverse backgrounds (i.e., work setting, experience level,
education background, demographics, and geographic settings) that affect the practice of health
education conducted a validation study, known as Health Education Specialist Practice Analysis II (HESPA
I12020) to re-verify the entry- and advanced-level responsibilities, competencies, and subcompetencies
that provide the foundation for the professional preparation and development of all health education
specialists [14]. A broad cross-section of both certified and noncertified health education specialists
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from all 50 U.S. states volunteered to participate in the study. Study participants were contacted via
existing lists of the sponsoring organizations with additional assistance provided by the Coalition of
National Health Education Organization (CNHEO) and national and state affiliates of major health
education associations. Two online surveys, one focusing on competencies and one focusing on
knowledge areas, were available for a three-month window from November 2018 to January 2019,
resulting in 3,851 usable surveys [14].

Findings from this research provided significant implications for professional preparation,
continuing education, and practice for the health education profession. Moreover, HESPA 11 2020
produced a new hierarchical model with eight areas of responsibility, 35 competencies, and 193
subcompetencies [13]. Within these new areas of responsibility, Advocacy (Area V) and Communication
(Area VI) were designated as standalone areas of responsibility that contained a variety of new
competencies and subcompetencies that reflected the increasing importance of using social media in
the process and practice of health education. Table 1 outlines these two areas of responsibility with
five associated health education specialist competencies and six subcompetencies that directly mention
social media use.

Table 1. HESPA 1II 2020 competencies and subcompetencies that address health education specialist
use of social media.

Area of Responsibility Competency SubCompetency
Specify strategies, a timeline, and roles and
Engage coalitions and responsibilities to address the proposed policy, system,
stakeholders in addressing health  or environmental change (e.g., develop ongoing
Advocacy issues and planning advocacy relationships with decision makers and stakeholders, use

efforts

social media, register others to vote, and seek political
appointment)

Engage in advocacy

Use media to conduct advocacy (e.g., social media, press

releases, public service announcements, and op-eds)

Determine factors that affect
communication with the identified
audience(s)

Identify communication channels (e.g., social media and
mass media) available to and used by the audience(s)

Use current and emerging communication tools and
trends (e.g., social media, community presentations,
annual reports, and patient newsletters)

Deliver the message(s) effectively
using the identified media and
strategies

Communications

Use digital media to engage audience(s) (e.g., social
media management tools and platforms)

Assess reach and dose of communication using tools
(e.g., paper-based surveys, focus groups, semistructured
in-depth interviews, data mining software, social media
analytics, and website analytics) !

Evaluate communication

1 Advanced 1 subcompetency not included in the entry-level, Certified Health Education Specialist
(CHES®) examination. Subcompetency will be included in the Master Certified Health Education Specialist
(MCHES®) examination.

2.1. Engage Coalitions and Stakeholders in Addressing Public Health Issues Using Social Media

Health education specialists are tasked with specifying strategies, timelines, and roles and
responsibilities to address proposed policy, system, or environmental changes through social media.
Social media allows for synchronous and asynchronous communication in a centralized, readily
accessible digital location where a high degree of transparency exists. Social media can assist health
education specialists in building a network of supporters, particularly for advocacy efforts [15]. These
interactive, digital tools can be used to effectively expand the reach and inclusivity of advocacy
campaigns to engage stakeholders to support public health issues, regardless of geographic location
and timing [16]. Specifically, when used with traditional, relationship-building strategies, social media
can bolster outreach approaches and reinforce relationships among stakeholders, including public
health education coalition groups. This is done through promoting dialogue between leaders and
supporters, as well as increasing collaborative communication among stakeholder groups. Additionally,
social media tools are highly cost-effective for expanding communication among stakeholders and
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coalition groups interested in supporting public health education and promotion issue(s) [17,18].
Therefore, social media technologies have potential to improve communication among stakeholders
in order to further engage supporters for successful social change. However, building relationships
with stakeholders and coalitions through traditional communication channels, while supporting these
relationships through the use of social media technologies, is ideal for fostering lasting and productive
stakeholder relationships for addressing public health issues [18]. This allows for the opportunity to
develop and nurture collaborative relationships among decision makers, which can include diverse
stakeholders such as community members, organizations, and policymakers.

2.2. Engage in Health Policy Advocacy Through Leveraging Social Media

Social media has become a critical tool in advocating for health policy, including its development,
planning, and reform. Engagement with advocates is a key element in advocating for health policy, and
social media provides a platform for new supporters and the general public to become aware of the
importantissues [19]. Inaddition, social media tools create widespread access to public officials, many of
whom have their own social media websites, for the opportunity to share information regarding health
policy issues impacting constituents. While these technologies create the digital platform to increase
awareness and evoke support for health policy advocacy, health education specialists must strive to
promote actions that results in social change through advocacy efforts. Social media can complement
traditional advocacy approaches to shift policy priorities for supporting health policy. In a framework
developed by Scott and Maryman [18], social media and advocacy are aligned through empowerment
and organization theories for shifting policy priorities. Specifically, the model suggests that quality
social media presence must involve 1) critical awareness —engaging supporters through awareness
of an issue that drives the desire to actively support the cause, 2) relationship building—creating
relationships in a digital space and with face-to-face interactions that move passive supporters to active
supporters, and 3) mobilizing action—creating action through both social media-supported online
and offline forms of political engagement [18]. Successful social media campaigns for health policy
advocacy require health education specialists to utilize planning and evaluation skills to effectively
assess the use of social media in this capacity.

2.3. Determine Factors that Affect Health Communication on Social Media with the Identified Audience(s)

It is important for health education specialists to identify communication channels, such as social
media, that are available to and used by their intended audience. Being digital-media-proficient means
being able to meet priority populations where they are to bring about change within the physical,
social, and online environments in which they live, work, and play. There are many challenges to
effectively using digital media platforms, such as social media, within health education/promotion
interventions and campaigns. These challenges are directly tied to the nature of social media itself,
where health education specialists cannot fully control what, when, and how health information is
shared. In some respects, social media can be considered the “wild west” for health information. Users
can freely engage and interact with health information that may or may not be accurate or supported
by empirical evidence. While challenges are to be expected, engagement can be maximized on social
media through managing misinformation, reducing agency barriers to use, measuring audience reach
and impact of posted messages/content, and keeping up with new trends in social media adoption
and use. To effectively engage diverse audiences, there are several steps that can be followed to adopt
a more strategic approach to social media use in health promotion: 1) understand how the priority
population uses social media, 2) identify evidence-based social media strategies, 3) select appropriate
communication times and channels, and 4) determine which types of social media apps will engage
your audience most often in a meaningful way [20].
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2.4. Deliver Health Message(s) Effectively Using Social Media

As reflected in HESPA II 2020 competencies and subcompetencies, health education specialists are
tasked with fine tuning their message delivery to ensure that intended audiences are being reached.
This involves using current and emerging communication tools and digital media (e.g., social media
management tools and platforms) to engage audiences. There are various social media tools, guidelines,
and best practices that health education specialists can use for this purpose [20,21]. For example, health
education specialists should stay abreast of new forms of social media that are accessed regularly (i.e.,
daily or almost daily) by intended users. Next, consider adopting a social media policy. A formal
social media policy on relevant topics such as hashtag use, tagging, communicating, and updating
content can limit destructive posts that adversely impact online communities [21]. Moreover, policy
implementation facilitates productive interactivity that respects the diversity of user demographics,
cultural backgrounds, and opinions. Finally, try to keep social media activity both lively and relevant.
Skilled social media moderators are essential for maintaining social media pages and maximizing
engagement through scheduling messages and responding promptly to user posts about current public
health issues that are of concern. Moderators can provide invaluable social support that clinicians are
often unable to offer, such as sharing insight about how to effectively communicate with healthcare
providers [20].

2.5. Evaluate Health Promotion Activity Occurring on Social Media

Evaluation is a fundamental element of most all social media activities within the field of health
promotion [20]. Process evaluation, or the measurement of factors that influence the success or failure
of social media use (i.e., tracking social media analytics and performance indicators), is the most
relevant type of evaluation to assess use of social media as part of an intervention or as a standalone
tool [19]. Data from process evaluation enables key decision makers and other stakeholders to monitor
program inputs (e.g., messages, videos, and chat sessions) and outputs (e.g., number of followers,
number of likes, and number of comments left) of social media activity [11]. Tools such as social media
analytics and data mining software can assist health education specialists in assessing the reach and
dose of communication messages [22]. Analytics also help to extract useful patterns of user activity to
measure the engagement, experience, and moderator responsiveness within online communities [23].
This type of social media data enables decision makers to learn from mistakes, make health promotion
program modifications, monitor progress towards program goals, and justify the success of achieving
desired health-related outcomes [20].

3. Conclusions

Social media provides an outlet to increase and promote translational health communication
strategies and effective data dissemination, in ways that allow users to not only utilize but also
create and share pertinent health information. Moreover, the use of social media for advocacy and
communications in health promotion offers exciting new prospects for broader reach, greater efficiency,
and lowered costs of communication and advocacy campaigns. As with other technological innovations
in healthcare, these efficiencies may be viewed by those providing funding as an opportunity to
decrease budgets and increase the scope of health promotion activity delivered by health education
specialists and their organizations. This very may well result in a reduction in the use of more
established communication channels (e.g., TV, radio, and print-based media) traditionally used for
health promotion.

Although the application of social media in public health and health promotion has yielded
some success in terms of generating support structures and networks for effective health behavior
change, there are challenges and complications associated with social media use that also need to
be addressed (e.g., managing misinformation, ensuring compliance with user privacy protections).
While it is relatively straightforward to view social media use as a universal communication channel,
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especially for those who already use social media, the risk of using social media lies in reducing health
information access among those who are not technologically “connected”. Social media is not likely to
be an effective option for population subgroups include the elderly; the physically and cognitively
disabled; and those with low text, technical, and eHealth literacy.

As health education specialists, we need to be wary of designing social media interventions
or campaigns that are most suited to population segments that are comfortably well off, and text-,
tech- and eHealth-literate. In addition, the use of social media by health education specialists faces
significant headwinds from individuals or entities using social media to promote alternative views on
health-related issues (e.g., anti-vaccinations, pro fad diets, and advocating for exclusionary healthcare
policies). Some social media platforms have belatedly taken action to limit some of these discussions
(e.g., Facebook with anti-vaccination groups), but the response is unlikely to be timely. We acknowledge
that these types of completing voices are usually far better resourced than health education specialists
who have limited resources to support robust social-media-based advertising campaigns. Therefore,
we must be vigilant in monitoring and evaluating public health advocacy and communication that
occurs on various popular social media websites.

Our Special Issue begins to tackle these important issues by bringing together international,
multidisciplinary scholars who employed innovative methodologies to better understand how social
media is used by multiple audiences for the purposes of health promotion and engagement. Specifically,
these articles delve into the sociocognitive and affective factors that mediate the relationship between
social media use, community engagement, and positive health outcomes. This was achieved by
augmenting our understanding of traditional health education approaches with theories rooted in
the complementary yet distinct disciplines of health communication. We sincerely hope that the new
empirical knowledge generated within this Special Issue will help academic health education specialists,
as well as other public health professionals, use more pragmatic paradigms for planning, implementing,
and evaluating social media interventions and campaigns in the field of health promotion.
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