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Summary

Objectives

The objectives of this thesis are to investigate the use of social media for health
promotion dealing with sexually transmitted infections, their value for improving
health and increasing the promotion reach, and to provide examples on how social
media users retrieve information about sexually- transmitted infections from these
media. | want to investigate the nature of the information in a sample of messages
that are shared on social media about sexually transmitted infections, the actors
involved, and the patterns of online sexual health information-seeking.

Methods

The objectives were addressed in four separate studies, which used different
methodologies: a scoping review, an intervention case study, and two observational
studies.

Results

In the review it can be seen that the evidence supporting the use of social media for
sexual health promotion is still insufficient. There are few publications with strong
study designs using social media for this purpose; however, promising results
regarding increasing promotion reach and improving health are found. The
intervention case study is an example of how online social media can be used for
promoting educational sites on sexual health.

In one of the observational studies it can be seen how online social media users
tweet about sexually transmitted infections, and that information posted online
spreads rapidly, reaching a huge number of people. The other study shows that
people search for information about sexually- transmitted infections, and that
searches for this information on social media appears to follow a weekly pattern.

Conclusions

Although more studies of higher quality are needed before stronger claims can be
made, the research literature and the results of the present investigation suggest that
social media might be relevant resources for sexual health promotion and education
purposes. The observation of behaviours on social media offers the possibility of
identifying sexual health concerns, interests, misinformation, attitudes, or information-
seeking patterns in an online community, with the possibility of using this information
for subsequent health promotion purposes.

The widespread acceptance of online social media, their potential for reaching a
huge number of people in a very short time, and users’ interest in sexual health
topics, suggest that these networks can be valuable in promoting sexual health.
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Introduction

1. Sexually transmitted infections

Sexually transmitted infections (STIs) are considered a global epidemic (1), and a
major public health problem (2). The World Health Organization estimates that there
are 357 millions of new cases of curable STls every year worldwide, or almost 1
million new infections every day, among people aged between 15 and 49 years (3).
Chlamydia, trichomoniasis, gonorrhoea, and syphilis are the more prevalent curable
STls (1, 3). In 2012, it was estimated that there was between 128 and 130 million
cases of chlamydia worldwide (1, 4), 63% of these cases were located in the
Western Pacific region and the Americas (1). Trichomoniasis could affect from 55 to
101 million people worldwide (1, 4); 78% of all these cases could be in the Western
Pacific region, Africa, and the Americas (1). Between 27 and 74 million people could
be infected with gonorrhoea (1, 4), about 58% of these cases would be in South-East
Asia and the Western Pacific region (1). And syphilis would affect about 18 million of
people worldwide, 42% of them living in Africa (1).

The prevalence of viral STls seems to be even higher. In 2012, it was estimated that
417 million people were infected with herpes simplex type 2 (3); 291 million women
were infected with HPV (3); and in 2014 there were about 37 million people living
with HIV (5). Over 95% of people infected with HIV live in the developing countries,
and about two-thirds of these live in sub-Saharan Africa (6).

STlIs have an intense impact for the affected people, and it represents a high burden
for society in general (3, 4). For example, syphilis is considered one of the main
causes of fetal and neonatal deaths worldwide (7) and increases the risk of early
death (3). Trichomonas vaginalis in pregnancy is related to a higher risk of preterm
births (3, 8). HPV is the cause of 530,000 cervical cancer cases, and 264,000 deaths
every year (3). Gonorrhoea and chlamydia are main causes of infertility worldwide
(3). STls co-infections are common, and the presence of a STI increases by two or
three times the risk of acquiring HIV (3).

Primary, secondary and tertiary preventive measures have been pointed out as
essential in order to reduce morbidity and mortality related to STIs, prevent serious
complications, adverse pregnancy outcomes, and reduce HIV infection (2). Within
these preventive measures, the need for educating and empowering people about
sexual health, aiming to change behaviour, is emphasized (2). Health promotion is
defined by the World Health Organization as ‘the process of enabling people to
increase control over, and to improve, their health” (9). In the sexual health field,
health promotion aims to raise STls awareness, strengthen safer sexual behaviour,
and increase early health-seeking behaviour (2). Different theories, models or
frameworks can be considered for sexual health education and sexual health
promotion.



2. Health promotion and STis prevention theories, models
and approaches

Several theories, models, frameworks and approaches have been the basis for
sexual health education programs and interventions on STls prevention (10-12).
Some of the most cited approaches that have been linked with positive effects within
the sexual health promotion field are: the Social Marketing approach (13); the Peer
education or Peer-delivered intervention model (14, 15); the Transtheoretical model
(16, 17); Social Cognitive theory (18); Kelly’s Popular Opinion Leader model (19-22);
and Pender’s Health Promotion Model (23-25), among others.

The Social Marketing approach involves the use of commercial and marketing
techniques to promote public health (13, 26-28). The idea of broadening marketing
techniques to the health arena was proposed by Kotler and Levy in 1969 (28). Under
this approach, the recipient of the health promotion intervention is viewed as the
consumer, therefore all the techniques aim at targeting their needs, wishes, and
perceived barriers (11, 13, 26, 28). Social marketing interventions promote voluntary
behaviour change through persuasion, and the main components of this model are
known as the “5 p™: 1) Price (i.e., if is easy to access for the customers); 2) Product,
refers to the aims of the promotion intervention (i.e., using condoms); 3) Place or
channel used for the promotion; 4) Promotion, that includes educational materials,
publicity or any action to catch the attention of customers and persuade customers;
and 5) Placement, referring to the place where the product, in this case, the aims of
the promotion, will occupy under the recipients’ eyes when it will be compared to
previous knowledge (i.e., using condoms will be perceived as better strategy to
prevent STls) (11, 13, 26, 28). Review studies have reported that health promotion
interventions drawing on the Social marketing approach have had a significant
impact on STls testing uptake (29, 30).

Peer education or Peer-delivered intervention is another relevant approach that has
been used for health promotion (14, 15). The concept of peer education is not linked
to a unique theory (14). The idea of peer education has been coined by several
authors from the 80’s (31). The basic assumption of peer education is that a small
group of peer representatives can inform and influence a bigger group (14, 15). Peer
education interventions have been positioned as successful approaches for STls risk
reduction (32, 33). Peer-delivered interventions for sexual health education and STls
prevention through social media have also reported positive results (34-36).

The Transtheoretical model was proposed by Prochaska and Diclemente at the
beginning of the 80’s (16, 17). The main idea of this model is that behaviour can
cross through five different phases: 1) Precontemplation; referring to the period when
the individual is not aware that there is a problem or issue he or she should care
about, therefore the individual has no intentions of changing that behaviour within the
next 6 months; 2) the Contemplation phase would be the point when the individual
starts getting aware of potential sexual health risks. Although a decision on changing
behaviour still has not been taken, this could happen within the next 6 months; 3) the
Preparation phase occurs when the individual decides to do something to deal with
the potential sexual health issue. It is expected that individuals in this phase will start
changing behaviour within the next 30 days; 4) the Action phase is when the
individual does what he or she decided in the previous phase. The Action phase lasts



about 6 moths; and 5) the Maintenance phase occurs when the new behaviour has
been performed for over 6 months, therefore it can be considered that the behaviour
is established, and it has become a habit. In addition to the phases of change, the
model recognizes other factors influencing a behaviour change (i.e., motivation;
levels of change; individuals’ decision balance; and individuals’ assessment of their
own self-confidence or self-efficiency) (16, 17). Due to the different phases in which
an individual can be, the authors of this model suggest tailoring interventions aiming
at changing behaviour. Studies based on this model have reported positive results
regarding increases in use of condoms and STls testing (37-41).

The Social Cognitive Theory was published by Bandura in 1986 (18). This theory
explains the processes to acquire behaviours and to maintain these behaviours.
Behaviour change depends on behaviour in itself, but also on environmental factors,
and personal factors (cognitive, affective and biological events). Self-efficacy is
considered one of the main factors affecting health behaviour change (10-12, 18).
Social Cognitive Theory suggests strategies for increasing self-efficacy, such as goal
setting, behavioural contract, or self-monitoring of behaviour, among others (10-12,
18). Further personal factors considered in this theory are capabilities, expectations,
expectancies, observational learning, reinforcements, and emotional coping
responses, etc. Health promotion interventions based on Social cognitive theory
seem promising for sexual health promotion. A systematic review of studies
promoting condom use among sex workers based on Social cognitive theory
reported significantly reduced STls incidences (42).

Another remarkable approach used for sexual health promotion and STls prevention
has been Kelly’'s Popular Opinion Leader model. This theory-based approach,
specifically developed for HIV risk reduction, was published in 1991 (19-22). The
main idea is that popular opinion leaders of specific groups or populations can serve
as behaviour change endorsers (20). This approach has been tested for sexual
health interventions delivered through online social media, and has obtained positive
results regarding increases in intention to test, and to use condoms (43).

A descendant of Social cognitive theory is Pender’s Health Promotion Model. This
model, developed at the end of the eighties and revised in 1996 (23-25), identifies
complex biopsychological processes that interact with the environment and motivate
individuals to improve their health and quality of life. Health promotion aims directly at
improving well-being and quality of life, and assisting clients to achieve a healthy
lifestyle (24). Pender’'s model has been the foundation of a social media intervention
aimed at reducing chlamydia rates that reported positive results (44).

Some of these models, theories or approaches have already been considered for

sexual health education or sexual health promotion interventions carried out through
new information and communication technologies (ICTs).

3. STls information on the Internet and ICTs

The Internet and the ICTs are now pervasive and ubiquitous. By the end of 2015, the
Internet had been used by 3.2 billion people, 2 billion of them from developing
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countries (45). In developed countries, such as the United States of America, or the
United Kingdom, about 84%-86% of adults have already adopted these technologies
(46, 47), and 92% of teens use them every day (24% declare being online almost
constantly) (48). In developing countries, it has been estimated that between 35.3%
and 44% of the population have Internet access (45, 49), and 66% of these users go
online daily (49). The percentage of households with any kind of Internet access was
81.3% and 34.1% for developed and developing countries respectively (45). The
percentage of mobile broadband subscriptions is even higher, being 86.7% in
developed countries, and 39.1% in developing nations (45). Smartphones are
becoming increasingly important for Internet access, especially in many developing
countries (50-52).

Nowadays, with the advent of the Internet and the ICTs, citizens are exposed to
enormous amounts of all kind of information, including health information. Some of
these new technologies have been specifically designed for health purposes, and
provide reliable information (53). These technologies have helped to increase health
awareness, patient safety, and have become key for patients’ and health consumers’
empowerment (53). Besides, its users find it natural to communicate through them to
get support (54). These technologies have also been used for sexual health
promotion, and their benefits have been demonstrated in various meta-analyses (55-
58) and systematic reviews (59-63). We have identified only one meta-analysis
assessing the use of digital games for sexual health promotion that did not find
significant effects on behaviour (64). Interventions using computer-based
technologies to promote sexual health have mostly proved to significantly increase
condom use rates (55-58); increase STI testing rates (55, 62, 63); augment sexual
health knowledge (57, 59-61) and safer-sex intentions (59, 60) and reduce sexual
risk behaviour (59, 60, 62). Behaviour changes have been observed regarding the
frequency of sexual behaviour, number of partners, and incidence of sexually
transmitted diseases (56). The most recent meta-analysis also suggested that
computer-based technologies are more effective when they include interactive
components, such as social media (55). However, is not yet clear how this
interactivity of social media can be used to enhance the benefits of sexual health
promotions.

4. Use of social media for sexual health promotion

The social media are continuously evolving and several definitions are used.
However, it is generally accepted that social media refers to democratized web-
based or Internet-based services that allow their users to generate contents (65), to
create a profile, and to connect and interact with other users (65-67). Social media
include online networking platforms such as Facebook, YouTube, Instagram and
other file-sharing sites; blogs and microblogging (i.e., Twitter); and wikis (i.e.,
Wikipedia) (68).

The history of online social media probably started in 1997, when SixDegrees.com
was launched. This site was created by an American private company, and reached
3.5 million registered members by 1999 (66, 69). Since the creation of this first online
social network, the number of individuals registered on social media has grown
exponentially year after year, surpassing the first billion of users worldwide in 2011

1



(70), and passing the second billion by January 2016 (71). More than half of the total
of the social media users are registered on Facebook (71).

The ubiquity of social media and their great potential to engage and communicate
with people (72-74) suggests that these channels could be valuable to educate users
on general health topics (75-77), including sensitive subjects, such as sexual health
(78).

The opportunity of customization offered by the social networks make these media
useful resources for reaching specific target audiences, such as particular age
groups (79-85); populations with a sexual preference other than heterosexual (34,
43, 86-90); people interested in a specific sexual health topic (91-95); people from a
precise location (96, 97), or other specific groups (85).

Health education enables people to increase their knowledge and improve their
health (9), and it is assumed that the more health education an individual or
community has, or the more empowered it is, the more likely it will take measures to
preserve or improve health (98). Some reviews analyzing the effects of different
health promotion interventions delivered through social media have reported a small
(99) to moderate (100) effect on certain behaviour changes. Some pilot studies have
shown positive effects on self-reported outcomes (101). Although the importance of
empowerment in health promotion is underlined (66), many health promotion efforts
have nevertheless followed a traditional and paternalistic top-down approach. From
the perspective of empowerment, it can be seen as beneficial that social media that
are democratic environments, where all users, in principle, are treated as equals, are
used for health promotion purposes (102). However is not well known if the use of
social media for sexual health education could result in better health outcomes.

4.1. Use of social media for promoting sexual health: benefits

Social media provide their users with an easy way to access any kind of information,
including health information. Millions of social media users have daily access to
sexual health contents, whether they explicitly seek for this content or find it
accidentally. These channels have high usability and are very easy to reach through
smartphones, tablets, and computers. Social media are accessible at any time, most
of them are free of charge, and they are by some perceived as valid sources of
health information (103, 104), which have been found to be relevant features for
information seekers (105, 106). The Internet and some of the popular social media
can also provide the desired anonymity for accessing sensitive information, such as
sexual health information (107). At the moment, some channels allow their users to
create profiles that make it difficult to identify the person behind the user, or interact
anonymously, such as Twitter, Instagram, or Wikipedia.

People demonstrate their interest in sexual health topics by searching for sexual
health information on social media, sharing contents, and engaging in the online
debate. Those who actively seek for sexual health information in order to become
better informed about sexual health may be characterized as “information seekers”.
And, these online information-seeking behaviours may contribute to a better health
(108). Several theoretical approaches have been reported in studies analysing health
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information seeking behaviour (109), including the Health Beliefs Model (110); The
Technology Acceptance Model (111); or the Behavioural Model of Information
seeking (112).

Hochbaum, Rosenstock and Kegels proposed the Health Beliefs Model in the 50’s as
an approach to understand and predict preventive health behaviour (110). The
assumption of this model is basically that an individual will take a health-related
action if he or she thinks that a negative condition is avoidable, expects avoiding the
negative health condition by following a recommended action, and believes that he or
she is able to take that action successfully (110).

The Technology Acceptance Model was proposed by Davis in the 80’s (111). This
model explains user acceptance processes and predicts the adoption of a new
technology, basically based on the perceived utility, perceived ease of use, and
attitudes towards using it (111). In later revisions, Davis included behavioural
intentions to use the technology as additional factor for predicting technology use
(113).

The Behavioural Model of Information seeking was described by Ellis in the late 80’s
(112). The model, based on the observations on how social scientists behave when
they search for information, explains information seeking patterns in different steps:
1) Starting (when the user starts seeking for information); 2) Chaining (when the new
source brings the user forward or backward); 3) Browsing (when information is
grouped); 4) Differentiating (when the user scans and select sources); 5) Monitoring
(checking a specific area regularly); 6) Extracting (racting systematically to identify
the information of interest); 7) Verifying (verifying the quality of information); and 8)
Ending (when the search process is finished) (112).

These theoretical approaches may explain why or how individuals search for
information, however the temporal factor of these information seeking behaviours, or
when they happen, is not considered. The emergence of the Internet has allowed us
to realize that people tend to seek sexual health information following specific time
patterns. Some studies have found that people tend to seek for advice or sexual
health information at the beginning of the week (114-116), just after the weekends
(when sexual risk behaviours may occur) (114, 117). And therefore, these
information-seeking behaviours are understood as signs of health concerns (114-
116). The peaks in health information-seeking behaviours at the beginning of the
week have also been found in other health areas, and have been interpreted as
“healthy new starts” (118, 119) or “fresh starts” (120).

In order to use social media for sexual heath education or sexual health promotion, it
is of interest to know when users seem to be more aware of these topics, and seek
for sexual health information or STls on social media. In addition to those who
actively search for health information, there is a group of social media users that are
not intentionally searching for health information, but who accidentally find such
information. These “information discoverers” as social media users, would likely
respond as individuals in a precontemplation phase, as described by the
Transtheoretical model (16, 17). It would be of great interest to understand more
about the audience, i.e., who the actors involved in online conversations about
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sexually transmitted diseases are. It would also be interesting to know more about to
which extent these messages have a serious content.

Health promoters, whose first aim is to carry out public actions for disease prevention
(102) might see social media as a unique opportunity to communicate with large
populations and disseminate health information. These media allow health promoters
to easily reach both active health information-seekers and also accidental information
discoverers, at a low cost, and potentially improve the cost-effectiveness and quality
of health promotion interventions (121, 122). While dealing appropriately with ethical
and moral challenges linked to social media use, healthcare professionals and health
authorities might benefit from its use for spreading trustable sexual health information
in general situations, and as a response to acute events (123). And by being present
on social media, they might also benefit from a better reputation and image, as they
can be seen by the public as more responsible, transparent, and reachable (123).

4.2. Use of social media for promoting sexual health: challenges

Before carrying out sexual health promotion through social media, health promoters
and researchers carrying out health promotion interventions have to consider the
possible ethical issues linked to the use of these media. Although official guidelines
on the ethics of social media use for health promotion are not available yet (124,
125), as in other public health interventions, some of the main objectives must be the
protection of the privacy, confidentiality, and anonymity of the target audience (102,
124, 125). Keeping privacy, confidentiality, and anonymity is especially relevant when
the audience is youth, and topics are very sensitive, such as sexual health (124,
126). Youth seem to have concerns regarding their own health information on social
media (127), or accessing this kind of sensitive information on these channels (128).
Some studies have confirmed users’ concerns about receiving sexual health
education through social media, due to worries about privacy issues and stigma (126,
129). Furthermore, on the online social media, privacy policies might change at any
time, so what was private at a given moment may cease to be so, and sensitive
information could be spread (124). And it is also important to take into account that
some recipients of the sexual health promotion may present themselves with a false
identity or wrong age (124).

Besides ethical considerations, using social media for sexual health promotion in an
environment where anyone can publish, there is a risk of misinformation, misuse or
misinterpretation of health information by the consumers, which can be challenging.
Social networks might contain appropriate health information, but also
misinformation, and intentionally or not intentionally distorted, inappropriate, or
stigmatizing information (130-132), which under extreme conditions could even led to
deaths (51). In the sexual health field, the social networks have also been reported to
potentially become “risk environments” where sexual risk behaviours and STls may
be promoted (96, 122). An early study on young people’s behaviour on social media
found that more than 50% were disclosing risk behaviour on their public profiles
(133). Another study reported that 15.8% of the users displayed risky sexual
behaviours on teens’ dating websites (134), with potential unwanted consequences,
such as cyberbullying, or attracting sexual predators (135). Social networks also
represent spaces to meet partners potentially infected with STIs (136, 137).
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Healthcare professionals’ concerns about using social media can also be attributed
to the potential risk of infringing on patients’ privacy and confidentiality, fears of
breaking standard procedures, or being involved in online debates containing
distorted information (67). Protecting their own privacy is also relevant, as healthcare
professionals can face the risk of damage to their online and offline reputation, by
being judged by other healthcare professionals or disciplined for an unethical post on
social media (138).

Other concerns professionals have about using social media may be the fact that
being active on these channels requires a lot of effort, is time-consuming, and in
most of the cases, is not paid. The use of social media is not usually taught at
medical or nursing schools, which may cause uncertainty on how to act on these
media, or if is appropriate to do so at all. The American Council of Residency
Directors Social Media Task Force has already asked for the inclusion in the
residency programs of guidance and education on the use of social media (139). The
inclusion of use of social media in healthcare curricula may result in better
communication between health professionals and patients, or society in general, and
could potentially lead to better health care (124, 138). In order to advice healthcare
professionals on how they should use social media while avoiding risks, major health
professionals associations such as the American Medical Association (140) and the
British Medical Association (141) have proposed guidelines.

Although social media are linked to potential risks, it cannot be ignored that the
popularity of these media is growing exponentially. Therefore, by dealing with the
ethical challenges, they might be considered as potentially useful channels to
promote sexual health. However, it is necessary to increase the knowledge about
how the population is using these media for sexual health purposes, who are
involved in the online debates, what their interests are, and if there are specific
moments when this online interaction happens.

5. Observation of STls related online behaviour on social
media

The arise of the online technologies, including social media, has provided health
professionals and researchers with an unprecedented opportunity to observe online
behaviours related to health that might be a reflection of offline behaviours.

The observation and monitoring of online behaviours on social media can provide
complimentary information that can be useful for health surveillance programs of
infectious diseases (142-145). In the sexual health field, there is emerging evidence
on how social media can be used for STIs surveillance, as exemplified with two
studies monitoring syphilis outbreaks on social media, which allowed carrying out
preventive actions (146, 147).

In addition to the surveillance of STIs outbreaks, the observation and monitoring of
online behaviours also offers the possibility of identifying the sexual health concerns,
interests, misinformation, or attitudes in a community (148), with the possibility of
taking health promotion actions accordingly.
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However, some ethical considerations should be taken into account before extracting
and analyzing data from these online channels, and even more so when these data
are on sexually transmitted diseases (125, 149). Although the information published
on social media is generally considered public domain (150), one can discuss if the
posted information really should be considered public or if it should be considered to
belong only to the person who posted the information (151, 152). The possibility of
obtaining informed consent has to be considered, especially in those cases where
individuals can be identified from the information that is retrieved (149, 151, 152).
Privacy and confidentiality must also be considered. The privacy of social media
users discussing health topics must be taken into consideration (124, 125, 149-152).
As mentioned above, although individuals’ privacy settings on social media could be
perceived as impenetrable, privacy settings on these channels can change without
notice, which make this consideration especially challenging (124, 150). To avoid
privacy risks, it is recommended to not extract information from social media that will
identify individuals (149, 152). If information that can identify an individual is needed,
informed consent should be obtained, and the information that could identify the user
should be anonymized for the data analysis (149, 152). Further ethical issues might
apply in specific social media channels (149).

Despite the possibility of accessing new information regarding the needs, interests,
doubts, or attitudes, or other online behaviours related to STls that are displayed or
can be tracked on social media, there is not much evidence on how people behave
with regard to sexually transmitted diseases on these channels. More observational
studies analyzing online behaviours (i.e., the nature of the information that is shared
on social media on STls; the actors involved in these online debates; and the
information-seeking preferences of social media users) are needed in order to
increase the knowledge of sexual health promotions’ target audiences.
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Objectives

With this PhD thesis, | want to increase knowledge about the potential of social
media for sexual health promotion. In order to increase this knowledge, | set two
main objectives:

1. To investigate literature on the use of online social media for sexual health
promotion, and the existing evidence on outcomes of such use as presented
in the research literature.

2. Toinvestigate examples of how social media users post or retrieve information
about sexually transmitted infections on some of these channels.

Research Questions

To know more about this topic, it is necessary to understand how social media have
been used in research studies and also how non-academic sectors have used social
media for sexual health promotion. It is also necessary to understand what its
reported value is, and how and when social media users typically interact with
information about sexually- transmitted infections on these channels.

Two main groups of research questions were formulated in order to address the two
objectives, and the studies were designed accordingly. The first group of research
questions deals with the use and reported value of social media in health promotion
studies and projects lead by healthcare professionals in academic and non-academic
settings. Research questions 1 and 2 are addressed in Paper 1.

RQ1: How have social media been used for sexual health promotion and
sexual health education?

RQ2: What are the reported outcomes of social media use for sexual health
promotion and sexual health education?

Research question 3 is addressed in Paper 2:

RQ3: Can a Facebook campaign be used to increase the number of visitors to
a web-page with a sexual health promotion intervention?

A second group of research questions are on the nature and authorship of sexually
transmitted diseases’ information on social media that can be found by active
information-seekers or accidental “information discoverers” (RQ4, RQ5, and RQG6).
Research questions 4 and 5 are addressed in Paper 3 and research question 6 is
addressed in Paper 4.

RQ4: What can be understood about the nature of information on two different
STls available on Twitter, by examining a sample of tweets?
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RQ5: What can we learn about the actors involved in the online debate about
two different STIs on Twitter, by examining a sample of tweets?

RQ6: What can we learn about the temporal pattern of information searching
regarding STIs by examining a sample of searches on Wikipedia?

Materials and Methods

1. Paper 1 (Scoping Review)

1.1. Aims

To update the knowledge on how online social media have been used for sexual
health promotion in research studies, and also in non-academic environments. This
review includes publications until the end of October 2015.

1.2. Design and measures

In order to identify the existing evidence on social media use for sexual health
promotion, we followed the Preferred Reporting Items for Systematic Reviews and
Meta-Analysis (PRISMA) method (153). A thorough electronic search strategy
pursuing academic publications and grey literature was performed across the
following sources (see Table 1):

Table 1. Overview of the search sources (Paper 1)

Databases
containing
academic
peer-reviewed
publications

Embase

Pubmed (MeSH terms and text word)

PsycINFO

Applied Social Sciences Index and Abstracts (ASSIA)
ProQuest Health and Medical Complete

British Nursing Index

Computer and Information System Abstracts

= MEDLINE (Ovid)

Grey literature

Databases = African Journals Online (AJOL)

= COS Conference Papers Index

= Directory of Open Access Journals (DOAJ)
= ClinicalTrials.gov

Conference

proceedings = Sexually Transmitted Diseases
published in = Sexually Transmitted Infections

a selection of » International Journal of STD & AIDS
relevant
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journals

(period:
2012-2015)
A selection of = International Planned Parenthood Federation
non- (IPPF)
governmental » Population Council
organizations » World Health Organization (WHO)
(NGOs) » United Nations Population Fund (UNFPA)
* Youth Leading the HIV & Hep C Movement
(YouthCO)
= FHI360

=  Phoenix PLUS and menZDRAY Foundation
= The Initiative for Equal Rights (TIER)

The search included publications with the terms “sexual health education” or “sexual
health promotion” jointly with “social media”, “social networking”, or any of the most
popular social media channels: “Facebook”, “Twitter”, “YouTube”, “Instagram”, and
“Snapchat”. The search on Pubmed was carried out also for the MeSH terms “Social

Media”, “Social Networking”, and “Sex Education”.

Inclusion criteria were: 1) empirical studies including results; 2) social media used for
sexual health education or sexual health promotion; and 3) published in English.

All the studies published until the end of October 2015 were extracted. After
removing duplicates, the abstracts were screened and considered against the
inclusion criteria by one reviewer (EG). Uncertainties regarding whether inclusion
criteria were met in specific cases were discussed with a second reviewer (RW). The
full texts of the papers meeting the inclusion criteria described above were
downloaded. These publications were analyzed and classified according to their
study designs, aim of their promotion, audience, sexual preference, and how social
media were used.

1.3. Analysis

This is a scoping review study. Scientific and medical databases and grey literature
were scanned. Selected publications were analyzed in detail. Descriptive data on the
number and percentage of studies in each category was analyzed. Information on the
theoretical model on which the intervention was based, specific social media
channels used, and country of origin of the intervention were also reported.
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2. Paper 2 (Case study — Facebook campaign)
2.1. Aims

This study aims to use a Facebook campaign as a tool supporting a sexual health
promotion on a website, and to examine the success of the tool in terms of website
visits.

2.2. Design and measures

This was a sexual health promotion intervention study. The sexual health promotion
intervention was based on a Social marketing approach (26, 27) and Social
constructivist learning theory (154). The educational site called “sjekkdeg.no” (“check
yourself” in English) addressed general sexual health topics, and included
information about chlamydia, gonorrhoea, and other STls. The site was promoted
along all of 2013 (155). The site is in Norwegian and it targets Norwegian youngsters,
especially from North-Norway, where the highest rates of chlamydia in Norway were
reported in 2012 (156). To disseminate the educational contents from this website, a
promotion strategy was agreed between healthcare professionals and the University
Hospital of North Norway’s Communication Department. The planned strategy
included the use of a Facebook fan page, a Facebook advertisements campaign, and
posters.

The Facebook fan page posted news at least once a week. All the contents
published on the fan page were reviewed and approved by doctors and nurses who
were experts in venereology and who had experience in teaching. A Facebook
advertisements campaign was also carried out from 4™ April, and until the 3™ May,
2013. The advertisement suggested visiting the website “sjekkdeg.no” to check a
movie that shows what happens during an orgasm, and also to like the fan page. The
advertisement was requested to be shown to young people (13-25 years old) from all
the villages and towns from North Norway. A total amount of 3000 NOK was
allocated to the advertisements campaign. The posters were distributed among all
the secondary schools, public libraries and health stations for youth in all the
municipalities in North-Norway, and included QR codes linking to the educational site
“sjekkdeg.no”. One of these posters was distributed during the arctic daylight period
(June-July) and the second one during the arctic night (November-December).

The impact of the three promotion activities was assessed by the web site use, which
was monitored with the popular web analytics tool, Google Analytics. Google
Analytics interface is customizable, and it provides detailed information and statistics
about the users and their interactivity on a website or app (157).

The study protocol on this project was presented for assessment to the Norwegian

Regional Ethics Committee North (REK-Nord). The protocol was declared exempt
(Reference code: 406678) (See Appendix 5).
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2.3. Analysis

This is an example of a sexual health promotion intervention study. The quantitative
analysis was descriptive, and based on data provided by Google Analytics and
Facebook statistics. Absolute numbers, percentages and 95% confidence interval
values were reported on the website audience for the whole year, and during the
Facebook advertisements campaign. Descriptive data on the Facebook fan page
reach were also reported.

3. Paper 3 (on Twitter)
3.1. Aims

The objective of this paper was to analyze the information posted during a specific
time period on Twitter about one curable and one non-curable sexually transmitted
infection (i.e., chlamydia and HIV), to examine how seriously the topics were being
treated, and who posted the tweets.

3.2. Design and measures

All the messages posted worldwide on Twitter during the first week of August 2013
and the first week of September 2013, and containing the word “chlamydia” or “HIV”,
or the hashtag “#chlamydia” or “#HIV” were downloaded, and also the profile
information of the tweet emitter. Two independent reviewers classified every tweet
emitter according to their avatar on Twitter (person, logo image, or fantasy image),
identification nature according to the text information included in their profile
(identifiable, semi-identifiable, non-identifiable), and their nature (private company,
general communication media, scientific media, non-governmental organization,
individual account, academic institution, government department, or undefined). The
content of the tweets were also classified, according to their tone (serious or jokes),
and their nature (factual or personal experience).

3.3. Analysis

The inter-rater reliability among the reviewers on the tweets classification was
calculated. The quantitative analysis was descriptive: absolute numbers and
percentages were reported per categories, and Chi-squared tests were used to
determine association between categorical variables.
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4. Paper 4 (Wikipedia)
4.1. Aims

The objective was to corroborate the existence of information seeking patterns
related to sexual health and other health topics on the most popular wiki: Wikipedia.
The study also aimed at checking if information-seeking patterns could also be found
for non-health related topics.

4.2. Design and measures

Wikipedia is an online collaborative encyclopaedia that has been chosen for this
study because it has become one of the main sources of information on the Internet
nowadays (158), also for health-related topics (159). For the study, the number of
searches of ten articles in Norwegian language were extracted from the Wikipedia
article traffic statistics website (http://stats.grok.se). The number of searches per day
was tracked for 911 days, from 1% January 2013 and until 30" June 2015.

Five sexual health-related articles were tracked (chlamydia, gonorrhea, HIV, syphilis,
and herpes). Additionally, five more articles were tracked: three on other health
topics (influenza, diabetes, and menopause), and as examples of non-health related
topics, two articles about two celebrities (Justin Bieber and Lionel Messi) were
randomly selected.

The dates were classified according to the day of the week. Public holidays in
Norway, and days after public holidays were also identified.

4.3. Analysis

The number of searches per day per article was summarized using descriptive
statistics, mean, and 95% confidence intervals. To analyze differences on the
number of searches per day of the week, ANOVA tests were used, and p-values
were reported. Non-parametric Mann-Whitney U tests were used to compare the
number of searches performed during public holidays, and the days after that.
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Results
1. Results Paper 1 (Scoping Review)

We identified 9,462 articles. After removing duplicates, 4,294 abstracts were
screened, and 4,229 of those were rejected for not meeting the inclusion criteria. The
full texts of the remaining 65 articles were assessed for eligibility, and 14 of these
papers were excluded (12 articles were rejected for presenting only the study
protocol and no results and 2 papers were rejected because the intervention did not
refer to online social networks). A total of 51 articles were included in this review.

Study designs

The publications were classified according to their study methodology. Four studies
were intervention studies using randomization; sixteen studies were intervention
studies without randomization; and seven studies were qualitative. See Table 2.

Table 2. Summary of the included papers (Paper 1)

Method Number Main results

of studies
Randomized 4 * Two studies belonging to the HOPE project randomized
Interventions participants to receive peer-delivered information on HIV or to

general health information, through Facebook during 12
weeks. These studies found that peer-leaders felt comfortable
discussing sexual health on social media and that participants
in the HIV information group were more likely to test for HIV
(34, 35).

* A study randomized participants either to a Facebook page on
health information for youth, or to a general news page. After
2 months intervention, participants in the health information
group had a higher tendency to use condoms, but the effects
were not found at 6 months (80).

* One study randomized health centres to a reminders service
to increase HPV-vaccination completion (including Facebook
private messages) or to routine follow-up. No advantage was
found on the reminders group (160).

* Only the two studies of the HOPE project referred to the
framework used, in this case they used a social network
intervention model, and specifically a peer-delivered
intervention (34, 35).

Non- 39 * Diversity of methods and reported results.
Randomized » About half of the publications reported results on the online
Interventions project reach, such as number of website visitors, time spent,

etc. (43, 82, 86, 161-176) and some of those also showed
users’ opinions (36, 43, 168, 170, 177-184).

* Around a quarter of the studies reported results regarding STI
incidence and testing (44, 81, 146, 185-191).

* One study found that individualized interaction with users,
encouraging interaction, and celebrity involvement were the
strategies used by successful profiles from Facebook and
Twitter promoting sexual health (192).

* Five of these studies mentioned the theoretical framework
used (36, 43, 44, 172, 179). The used models were: Game-
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based learning with a participatory design approach, Kelly’s
popular opinion leader model, Peer education models,
Pender’s health promotion model; and community
engagement model.
Observational 8 * Five studies assessed the views of young people on the use
studies of social media for sexual health promotion. Participants
reported being positive (83-85, 193, 194).
* In the studies with adults, concerns with privacy, stigma,
social norms (195, 196), and links to social media profiles
(197) were reported.
* None of these studies referred to any theoretical approach.

Aim of the promotion and targeting audience

The objective in most of the research projects was sexual health promotion in
general or to increase STI testing (29 of the 51 included publications; 56.9%).
Among the 22 remaining studies, 15 (29.4%) focused on HIV and the other 7 on
chlamydia, syphilis, gonorrhoea or HPV.

Thirty (58.8%) of the 51 included publications targeted specifically youth or young
people within the range of 11 to 29 years. Eleven (21.6%) studies promoted sexual
health among adults older than 18 years old, and ten (19.6%) studies had a general
audience, or the age group was not specified.

Regarding the location of the sexual health promotion studies, 21 (41.2%) were
carried out in North-America, 13 (25.5%) in Europe, 6 (11.8%) in Australia and New
New Zealand, 4 (7.8%) in Africa, 4 (7.8%) in Asia and 1 (2%) in South-America. Only
2 (3.9%) studies referred to several countries on more than one continent.

Social media usage

Twenty-three studies used social media as the main channel for the sexual health
promotion, eight (34.8%) of these reported an effect on behaviour, in these cases the
recipients of the intervention increased their condom use, more often attended health
services, increased their intention to test for STls, and more often requested STls
tests (34, 35, 43, 44, 80, 186, 188, 189).

In twenty-eight studies, social media were considered as a tool to enhance the
promotion. Six (21.4%) of these twenty-eight studies reported an effect on behaviour.
Reported effects among promotion recipients were increases in condom use,
increased attendance at health services, increased STI testing, and reduced number
of STls cases (81, 168, 170, 185, 190, 191).

Figure 1 summarizes how social media have been used in these studies.
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Figure 1. How have social media been used
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4 M

Only Facebook
8 publications (15.7%)
(Bull, Levine et al. 2012, Day and Hughes 2012, Jones, Baldwin et al. 2012,
Ko, Hsieh et al. 2013, Coughlan, Young et al. 2014, Syred, Naidoo et al.
2014, Young, Holloway et al. 2014, Menacho, Galea et al. 2015)

- J
4 )

Facebook + other social network/s ( Twitter, YouTube, Flickr, etc)
10 publications (19.6%)
(Hedge and Donald 2011, Gold, Pedrana et al. 2012, FHI360 2013, Fisser
2013, Nguyen, Gold et al. 2013, Pedrana, Hellard et al. 2013, Young, Harrell

etal. 2013, international Planned Parenthood Federation (IPPF) 2015,
Ramallo, Kidder et al. 2015, Veale, Sacks-Davis et al. 2015)

1)
As a unique channel for
sexual health
promotion
23 studies (45%)

- J
s N
Only Grindr
3 publications (5.9%)
(Huang, Marlin et al. 2015, Huang, Marlin et al. 2015, West and Daniels
)

Only YouTube
1 publication (2%)
(International Planned Parenthood Federation 2013)

Purpose developed social media
1 publication (2%)
(Nasution 2013)

Use of the

social media

(TIER) 2013, Wohfeiler, Hecht et al. 2013, Friedman, Bozniak et al. 2014,
Gourley 2014, International Planned Parenthood Federation (IPPF)
2014, Smith, Bly et al. 2014, United Nations Population Fund (UNFPA)
2014, Youth Leading the HIV & Hep C Movement (YouthCO) 2014,
Dowshen, Lee et al. 2015, international Planned Parenthood Federation
(IPPF) 2015, International Planned Parenthood Federation (IPPF) 2015,
Staub, Derendinger et al. 2015)
As aresource supporting
another sexual health K j
promotion channel Ve ~N
28 studies (55%) Only Facebook
7 publications (13.7%)
(Mustanski 2013, Anderson and Samplin-Salgado 2014, Klingler 2014,
Patel, Stern et al. 2014, Prior, Salmon et al. 2014, Chu, Kwan et al. 2015,
Fuller and Carter 2015)
S J
' &
Youtube and Twitter
1 publication (2%)

4 )

More than 1 social media channel, including Facebook
20 publications (39.2%)
(Population Council 2010, Friedman, Habel et al. 2011, Selkie, Benson et
al. 2011, Vyas, Landry et al. 2012, Gabarron, Schopf et al. 2013,

Hildebrand, Ahumada et al. 2013, McDaid and Lorimer 2013, Phoenix
PLUS and menZDRAV Foundation 2013, The Initiative for Equal Rights

(Friedman, Habel et al. 2011)

25



2. Results Paper 2 (Case Study — Facebook campaign)

The impact of the three strategies used in 2013 for promoting the educational web
app on sexual health “sjekkdeg.no” was analysed through data provided by Google
Analytics and Facebook statistics.

Educational sexual health web app use: Google Analytics

In 2013, Google Analytics registered a total of 3670 website visitors, which
represents 10.1 visitors per day (95% CI 8.7-11.4). The website visitors checked an
average of 20.6 pages each, and they spent 5 minutes and 2 seconds on the site.
The 64.9% of these visitors (n=2381) were new users, meaning that the remaining
35.1% (n=1289) were returning visitors. Google Analytics identified a total of 671
visitors (18.3%) referred by Facebook.

A total of 1263 visitors (34.4%) reached the website during the 1-month Facebook
advertisements campaign. The website had a mean of 42.1 visitors per day (95% ClI
37.3-46.9) in this 1-month period. During the advertisements campaign, the visitors,
on average, checked 15.8 pages each, and they were connected to the site for 3
minutes and 44 seconds. 71.3% of these visitors (n=901) were new website users,
and the remaining 28.7% (n=362) were returning visitors. Google Analytics identified
a total of 505 visitors (40%) referred by Facebook.

Table 3 summarizes the website audience during all of the year, and during the 1-

month Facebook ads campaign. The audience overview during 2013 tracked by
Google Analytics is summarized in the Figure 2.

Table 3. Educational sexual health web app visitors (Adapted from Paper 2)

All year All year except | 1-month Facebook
(01/01/2013 - 1-month ads campaign
31/12/2013) Facebook ads (04/04/2013 -
campaign 03/05/2013)
(01/01/2013 to
03/04/2013 and
from 04/05/2013
to 31/12/2013)
Total number of 3670 2407 1263

visitors
Average number

visitors/day (95%

10.1 (95% CI 8.7-

7.2 (95% CI 6.5-

42.1 (95% ClI 37.3-

Facebook

confidence interval) 11.4) 7.9) 46.9)
Average 20.6 18.3 15.8
pages/visit

Average time/visit 05:02 min 05:43 min 03:44 min
% visits referred by 18.3% 6.9% 40%

Data from Google Analytics
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Figure 2. Sjekkdeg audience overview in 2013 (data from Google Analytics)
(Paper 2)
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Social media activity: Facebook statistics

The Facebook statistics dashboard registered a total of 67 “likes” on the Facebook
fan page during all the year. And 35 of these “likes” (52%) were obtained during the
1-month Facebook advertisements period.

Facebook statistics also reported that the advertisements were visible for 51200
people, among the 68360 existing Facebook accounts in the targeted age range and
in the selected area. Among these 51200 Facebook users to whom the
advertisements were shown, 1295 clicked on the advertisement (2.5%).

3. Results Paper 3 (on Twitter)

During the first seven days of August and first seven days of September 2013, 426
different users posted 694 messages on Twitter using the words or hashtags
‘chlamydia” and/or “HIV”. Three hundred twenty-two users posted messages on
Twitter about HIV, and seventy-nine about chlamydia. The summary of extracted
tweets per term can be found in Figure 3.

Tweets were classified by two independents reviewers, according to whether they
were understood as jokes/serious, whether they reflected personal experience or
factual content, and according to the source of information. The inter-rater reliability
among the reviewers for the jokes/serious category was found to be Kappa=0.8393,
i.e. almost perfect (198). The inter-raters agreement was Kappa=0.667, i.e.
substantial (198) for the personal experience or fact classification; and Kappa=0.729,
i.e. substantial (198), for the source of information category.
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Figure 3. Tweets on HIV and chlamydia: search and data extraction (Paper 3)

n=109 tweets containing n=365 tweets
the word chlamydia or 1st to 7th August containing the word
the hashtag #chlamydia 2013 HIV or the hashtag
#HIV
n=44 tweets containing n=176 tweets
the word chlamydia or 1st to 7th containing the word
the hashtag #chlamydia | September 2013 HIV or the hashtag
#HIV
n=694 tweets
analysed

Extracting a sample of tweets on two sexually transmitted diseases posted during
two weeks (in our case, the first seven days of August 2013, and first seven days of
September 2013) represents a technique that can be used to obtain an impression of
the nature of the relevant messages that were shared on this channel, as well as of
the authors of these posts during the two weeks. In this study, we found that most of
the information posted on Twitter on STIs was of a serious tone and factual nature.
However, some jokes were also identified, and three quarters of these jokes were on
chlamydia.

Among the 426 different users posting about STls on Twitter, only 76.1% had an
identifiable profile; 1.4% were considered semi-identifiable; and 22.5% non-
identifiable. The users’ avatars were logos (51.6%); human images (38.0%); and
fantasy avatars (10.3%). A third of all tweet-messages were posted by individuals,
and 19% more by the general media. Government departments, non-governmental
organizations, scientific media, private companies, and academic institutions had
only a slight presence among the tweeters (16.4%, 13%, 7.9%, 2.7% and 1.7%,
respectively). The nature of the emitter was not identified in 5.9% of the tweets.

The number and percentage of tweets according to their tone and nature and their

origin users’ avatars, types of accounts, tweets emitters, and STI topics are
summarized in Table 4.
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Table 4. Tone and Nature of the tweets (Paper 3)

Tone and Nature

of the tweet

User image (avatar) *

Joke / Fun
n=74
(10.7%)

Serious
n=620
(89.3%)

Fact
n=555
(80%)

Personal
experience
n=139 (20%)

Human 60 (81.1%) 134 (21.6%) 98 (17.7%) 96 (69.1%) 194 (28.0%)
Fantasy 9(122%) 71 (11.5%) 66 (11.9%) 14 (10.1%) 80 (11.5%)
Logo 5(6.8%)  415(66.9%) 391 (70.5%) 29 (20.9%) 420 (60.5%)

Total
n=694
(100%)

Type of account user *
Identifiable 21 (28.4%) 528 (85.2%)
Semi-identifiable 0 (0%) 15(2.4)
Non-identifiable 53 (71.6%) 77 (12.4%)

483 (87.0%) 66 (47.5%)
13 (2.3%) 2 (1.4)
59 (10.6%) 71 (51.1%)

549 (79.1%)
15 (2.2%)
130 (18.7%)

Tweet emitter *

Individual 66 (89.2%) 165 (26.6%) 125 (22.5%) 106 (76.3%) 231 (33.3%)
General media 4 (5.4%) 128 (20.6%) 118 (21.3%) 14 (10.1%) 187 (26.9%)
Scientific media 0 (0%) 55 (8.9%) 55 (9.9%) 0 (0%) 12 (1.7%)
Government department 0 (0%) 12 (1.9%) 111 (20.0%) 3(2.2%) 90 (13.0%)
Non-governmental 0 (0%) 90 (14.5%) 81 (14.6%) 9 (6.5%) 41 (5.9%)
Undefined 3(4.1%) 38 (6.1%) 35 (6.3%) 6 (4.3%) 19 (2.7%)
Private company 1(1.4%) 18 (2.9%) 18 (3.2%) 1 (0.7%) 12 (1.7%)
Academic institution 0 (0%) 12 (1.9%) 12 (2.2%) 0 (0%) 102 (14.7%)
STI*
HIV 18 (24.3%) 523 (84.4%) 461 (83.1%) 80 (57.6%) 541 (78.0%)
Chlamydia 56 (75.7%) 97 (15.6%) 94 (16.9%) 59 (42.4%) 153 (22.0%)
STl search *
Word HIV 18 (24.3%) 451 (72.7%) 395 (71.2%) 74 (53.2%) 469 (67.6%)
Hashtag #HIV 0 (0%) 72 (11.6%) 66 (11.9%) 6 (4.3%) 72 (10.4%)

Word chlamydia
Hashtag #chlamydia

41 (55.4%)
15 (20.3%)

10 (1.6%)
87 (14.0%)

8 (1.4%)
86 (15.5%)

43 (90.9%)
16 (11.5%)

51 (7.3%)
102 (14.7%)

* Chi-Square, p<.001

Examples of unsuitable tweets on the STIs were: “If it weren't an STD, | would
consider naming my daughter Chlamydia #pretty”, or “What's the most positive thing
in Africa? ? HIV”

Among the 694 tweets, 104 were re-tweeted corresponding to 68 unique tweets.
Twenty-eight messages were re-tweeted once; two tweets had two re-tweets each
(“Protect yourself: all sexually-active women age 25 & under should request a
#chlamydia test each year; http://go.usa.gov/IDYyR #STD”; and “Sexually-active
#women age 25 & under should be screened annually for #chlamydia> Why?
http://go.usa.gov/jQ4J); one tweet had 4 re-tweets (“#Chlamydia rates highest among
African American women age 15-24. Let?s change this for the better
http://go.usa.gov/jUsD”); and one tweet was re-tweeted 32 times (“#Chlamydia
infects more than 1,210,523! See #symptoms in men http://bit.ly/dVNbJJ”)

The numbers and percentages of the re-tweeted messages, according the tweet
emitter profiles are summarized in Table 5.
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Table 5. Features of the 68 re-tweeted messages (Paper 3)

Chlamydia HIV

10 (14.7%) 58 (85.3%)

User image *
Logo 1 (10%) 0 (0%)
Human 1 (10%) 8 (13.8%)
Fantasy 8 (80%) 50 (86.2%)
Type of account user *
Identifiable 9 (90%) 56 (96.6%)
Semi-identifiable 0 (0%) 0 (0%)
Non-identifiable 1 (10%) 2 (3.4%)
Tweet emitter *
Individual 1(10%) 8 (13.8%)
General media 2 (20%) 11 (19%)
Scientific media 1(10%) 8 (13.8%)
Government department 6 (60%) 12 (20.7%)
Non-governmental 0 (0%) 15 (25.9%)
Undefined 0 (0%) 1(1.7%)
Private company 0 (0%) 3 (5.2%)
Academic institution 0 (0%) 0 (0%)
Tone of the message *
Joke / Funny 1(10%) 0 (0%)
Serious 9 (90%) 58 (100%)
Nature of the message *
Fact 9 (90%) 52 (89.7%)
Personal experience 1 (10%) 6 (10.3%)

* Chi-Square, p<.001

4. Results Paper 4 (Wikipedia)

Analysing the number of searches performed day by day, during 911 days, regarding
sexually transmitted diseases on an online source that can be tracked, such as
Wikipedia, may help to increase the evidence regarding the existence of online
information-seeking patterns. In Study 4, it was shown that the searches of the
Wikipedia tracked articles followed a significant weekly pattern. The information-
seeking weekly pattern typically had its highest peaks on Tuesdays, and its lowest
peaks on Saturdays.

Wikipedia searches on sexual transmitted infections

For the five tracked Wikipedia articles on sexual health (chlamydia, gonorrhoea,
herpes, HIV, and AIDS), the highest number of searches was found to be on
Tuesdays, and the lowest on Saturdays, at p<.001 level for the five articles. ANOVA
values were [F(6,904) = 10.50, p=0.000] for chlamydia; gonorrhoea values were
[F(6,904) = 11.58, p=0.000]; herpes [F(6,904) = 3.88, p=0.001]; HIV [F(6,904) =
25.04, p=0.000]; and AIDS [F(6,904) = 14.32, p=0.000].

For the queries on chlamydia, the average number of searches decreased by 54.5%
from Tuesday to Saturday. The reduction in the number of hits between searches
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performed on Tuesdays versus Saturdays was 48.2% for searches on HIV; 46.9% for
AIDS; 44.8% for herpes; and 42.1% for the article on gonorrhoea.

A summary of the daily searches for the Wikipedia articles on STIs can be found in
Table 6 and Figure 4.

Table 6. Weekly Wikipedia traffic for articles on STls (Paper 4)

Monday

Chlamydia
76.8 (65.2-88.5)

Gonorrhoea
24.4 (21.8-27.0)

Herpes
60.4 (49.7-71.1)

HIV

101.9 (92.4-111.3)

AIDS
79.5 (69.6-89.5)

Tuesday

81.5 (69.0-94.0)

28.5 (24.5-32.4)

67.6 (44.7-90.5)

106.1 (94.7-117.4)

85.5 (74.9-96.2)

Wednesday

74.5 (63.4-85.6)

28.0 (24.5-31.5)

55.0 (48.4-61.7)

98.7 (90.5-106.9)

75.4 (69.3-81.5)

Thursday

73.8 (62.8-84.7)

25.9 (23.4-28.5)

51.7 (47.4-56.1)

90.9 (83.9-97.9)

73.8 (67.8-79.8)

Friday

58.9 (50.3-67.5)

21.5 (19.5-23.5)

46.0 (42.5-49.5)

77.5 (72.0-83.1)

62.8 (58.3-67.2)

Saturday

37.1(31.4-42.7)

16.5 (14.8-18.3)

37.3 (34.1-40.5)

55.0 (50.7-59.3)

45.4 (36.5-54.3)

Sunday

50.1 (42.3-57.9)

18.4 (16.5-20.2)

44 5 (40.8-48.2)

66.9 (62.0-71.9)

53.2 (48.3-58.2)

Mean and 95 CI, ANOVA tests p<.001
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Figure 4. Weekly Wikipedia traffic for articles on STIs (Paper 4)
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Wikipedia searches on other health topics

For the three tracked Wikipedia articles on other health topics (influenza, diabetes,
and menopause), a weekly information-seeking pattern was also found to be
significant. Obtained ANOVA values were [F(6,904) = 2.49, p=0.022] for influenza;
[F(6,904) = 31.36, p=0.000] for diabetes; and [F(6,904) = 10.74, p=0.000] for
menopause. The number of queries on influenza were highest from Mondays to
Wednesdays, while the searches on diabetes were higher on Tuesdays and
Wednesdays; and queries on menopause more frequent on Mondays and Tuesdays.
In these three cases, Saturdays had the lowest numbers of searches.
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There was a reduction on the average number of queries between the day with the
highest number of searches, and the day with the lowest number of hits. In the case
of the query on diabetes; the decrease was 57.2%; the search queries on influenza
decreased 41.9%; and the queries on menopause were 29.9% lower.

A summary of the daily searches for the Wikipedia articles on other health topics can
be found in the Table 7 and Figure 5.

Table 7. Weekly Wikipedia traffic for articles on other health topics (Paper 4)

Influenza Diabetes Menopause
Monday 58.2 (47.5-68.9) 130.4 (117.2-143.5) 48.4 (45.2-51.7)
Tuesday 58.2 (46.2-70.1) 136.8 (123.4-150.1) 47.7 (44.2-51.2)
Wednesday 59.8 (43.9-75.7) 136.5 (123.7-149.2) 47.3 (43.8-50.9)
Thursday 56.9 (41.9-71.8) 128.9 (116.2-141.5) 45.1 (41.6-48.7)
Friday 45.7 (34.0-57.5) 98.4 (89.9-106.9) 39.0 (36.4-41.6)
Saturday 34.7 (27.0-42.3) 58.6 (54.2-63.0) 33.9 (31.3-36.6)
Sunday 44.0 (34.4-53.7) 83.6 (76.0-91.2) 42.9 (39.7-46.2)

Mean and 95 CI, ANOVA tests p<.05
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Figure 5. Weekly Wikipedia traffic for articles on other health topics (Paper 4)
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Wikipedia searches on non-health topics

The two Wikipedia articles on the celebrities Lionel Messi and Justin Bieber also had
their lowest peaks on Saturdays and the highest peaks on Tuesdays (for Justin
Bieber), and Tuesdays and Wednesdays (for Lionel Messi). Obtained ANOVA values
were [F(6,904) = 2.37, p=0.028] for Justin Bieber’ article; and [F(6,904) = 13.48,
p=0.000] for Lionel Messi. There was a 45.6% reduction in the average number of
queries between the day with the highest number of searches, and the day with the
lowest hits, for the Lionel Messi article; and the decrease was 40.3% for the
Wikipedia searches on Justin Bieber.

A summary of the daily searches for the two Wikipedia articles on non-health topics
can be found in the Table 8 and Figure 6.
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Table 8. Weekly Wikipedia traffic for articles on non-health topics (Paper 4)

Monday 203.1 (179.3-226.5 371.9 (279.3-464.6)
Tuesday 227.7 (204.5-250.9 408.7 (304.5-512.9)
Wednesday 228.1 (203.4-252.9 395.9 (303.1-488.7)
Thursday 199.1 (181.8-216.3 389.8 (299.0-480.6)
)
)
)

I~ I~ — |~ [~ |~

Friday 148.8 (135.6-161.9)  337.8 (253.2-422.3
Saturday 124.1 (108.4-139.9)  244.0 (176.8-311.2
Sunday 151.0 (117.7-184.3)  258.1 (192.4-323.8

Mean and 95 CI, ANOVA tests p<.05

Figure 6. Weekly Wikipedia traffic for articles on non-health related topics
(Paper 4)
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Additionally, significant differences were found on the average number of searches
on Norwegian public holidays compared to the days after holidays, for HIV, AIDS,
diabetes and Lionel Messi (Mann-Whitney U test, p<.05). Table 9 summarizes the
mean and 95% CI of searches during public holidays and days after holidays.
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Table 9. Wikipedia traffic on public holidays and days after public holidays
(Paper 4)

Public holidays Days after public Mann-Whitney
n=37 holidays U test

n=18 (2-tailed)

Sexual diseases

Chlamydia 43.3 (29.3-57.3) 66.5 (31.9-101.1) p=0.302
Gonorrhea 17.7 (12.7-22.7) 22.1 (16.0-28.1) p=1
Herpes 40.8 (33.5-48.1) 55.5 (37.3-73.7) p=0.112
HIV 56.0 (47.8-64.2) 81.1 (63.0-99.2) p=0.013
AIDS 41.4 (35.3-47.6) 61.2 (44.3-78.1) p=0.028
Other health topics

Influenza 41.4 (15.4-67.3) 81.9 (-17.6-184.5) p=0.302
Diabetes 69.1 (58.8-79.3) 114.9 (78.0-151.9) p=0.010
Menopause 38.2 (31.8-44.7) 445 (34.6-54.4) p=0.240
Non health-related topics

Lionel Messi 111.2 (85.1-137.3) 170.0 (118.6-221.4) p=0.043
Justin Bieber 229.2 (123.1-335.3)  327.8 (134.3.1-521.4) p=0.468

Mean and 95 CI, Mann-Whitney U test (2-tailed)
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Discussion

1. Substantive issues
1.1. Paper 1 (Scoping Review)

RQ1: How have social media been used for sexual health promotion and
sexual health education?

RQ2: What are the reported outcomes of social media use for sexual health
promotion and sexual health education?

The Internet has been used for different purposes in the sexual health field for a long
time (56, 199-210). The Internet and other ICTs have also been used for sexual
health promotion, with beneficial results (55-64). Social media have an immense
popularity worldwide (71). The benefits of social media have been demonstrated in
some health fields (99), nevertheless, less is known about their potential for sexual
health promotion. Some reviews have addressed this topic previously, however these
reviews focused on specific groups or were performed when social media was still in
its infancy, and none of the reviews in question included studies from non-
governmental organizations (57, 59, 60, 62, 74, 78, 211).

Studies’ methods and theoretical frameworks

Our literature review identified fifty-one sexual health promotion interventions carried
out by healthcare professionals. These studies followed diverse methods, and most
of them were classified as non-randomized intervention studies.

While some of the non-randomized studies only described the project reach and
engagement in terms of visitors’ rates or time spent by the users, some of the studies
reported an effect on behaviour. The reported effects related to the sexual health
promotion were increased intention to test or actual STls testing, and other
preventive behaviours, and even a reduction of STls rates. The studies suggested
that some people educated on sexual health through social media changed their
behaviour. These results would support the idea that the more educated an individual
or community is, the more likely it will take measures to preserve or improve health
(98), and social media represent important channels to reach these individuals.

Four randomized studies, that could be considered as high-quality studies, also
support the assumption that health education or health promotion through social
media may benefit health outcomes. These randomized trials reported that
participants assigned to intervention groups felt confortable with sexual health topics
on social media and were more likely to test for STIs (34, 35), or had a higher
tendency to use condoms in the short term (80). However, other preventive
behaviours, such as the completion of a HPV-vaccination schedule, did not benefit
from reminders sent in several ways, including through social media channels (160).

Eight observational studies basically analysed the opinions of the study participants
regarding the use of social media for sexual health promotion. These studies
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reported mostly positive attitudes towards the use of social media, but also some
concerns about stigmatization.

About a quarter of all these studies (n=14; 27.4%) reported an effect on behaviour as
a consequence of the sexual health promotion. Although we might stipulate that all
the included publications were carried out based on some sort of theoretical
approach or model, only four of those studies referred explicitly to any theoretical
framework. The Health Promotion Model, suggested by Pender at the end of the 80’s
(25), the Peer-delivered approach, also from the 80’s (31), and Kelly’s Opinion
Leader model, proposed in 1991 (21), were the approaches explicitly reported in
these publications. All these theoretical models were proposed about 20 years before
the boom of the online social networks (70). It is necessary to reconsider whether the
models that are being used, originally designed for an "offline" world, are still valid in
the "online" sphere. Or, if the current digital society, with people that are actively
involved in social media, responds similarly as the non-computerized society in which
access to much health information was to a large extent restricted to doctors, nurses
or other health professionals. New theoretical models on behavioural interventions
through these new technologies should be formulated. It has been suggested that
sexual health promotion interventions explicitly based on theoretical frameworks are
related to better results (12, 212), therefore more studies explicitly using a theoretical
framework (213), and also with more systematic methods, are needed. Existing
theoretical frameworks that have demonstrated their usefulness in explaining
behaviour in other medical fields with regard to the use of technology, such as the
Social Cognitive Theory (18), could be validated for social media too, and specifically
for sexual health education and STIs prevention. In order to further develop theory in
the emerging field of sexual health promotion through social media, as in other
research fields, it is necessary to have more studies explicitly reporting the models or
theoretical approaches on which they are based.

Focus of the promotion and target population

Most of the publications included in this review targeted young people, and the
nature of the sexual health promotion was typically general, or aiming to increase STI
testing, which agrees with the higher rates of STIs among youth population (1, 2) and
with the fact that young people are early adopters of new technologies (48, 214). In
most of the studies targeting adults the main topic was a specific STI, usually HIV or
AIDS.

Almost all the sexual health promotion projects (78.4%) were carried out in North-
America, Europe, or Australia. The origin of these studies contrasts with the areas
where the World Health Organization reports higher rates of STIs (Asia, Africa, and
Central and South-America) (2), and where around 74% of all worldwide social media
users belong (215). This discrepancy could be explained by the difference in the
countries’ economies, or social and cultural inequalities (216, 217).

Use of social media

Facebook, the exponentially increasingly popular social medium, which by January
2016 had over 1.5 billion of active users monthly (71), was the choice in almost 9 of
every 10 studies (86.3%). The use of Facebook for sexual health promotion in our
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review is higher that the 71% reported in a review from 2011, when this social media
channel had “only” 500 million of users (211). Facebook, therefore, seems to become
established among the public, and in sexual health promotion studies too.

Two approaches on social media use can be distinguished in this review. On the one
hand, half of the publications considered or referred to social media as the core of
the intervention, or as unique channel for the sexual health promotion. While the
other half of the selected publications used social media as a resource supporting the
main channel of the promotion.

There is little conclusive evidence, but promising initial results regarding social media
use as the only channel for the sexual health promotion. The strongest evidence is
supported by the three randomized studies that considered a social network as the
unique channel for the promotion, all these projects reported positive results (34, 35,
80). In addition, six non-randomized studies that used social media as a tool
supporting the sexual health promotion also found positive effects (81, 168, 170, 185,
190, 191). These studies could represent the first evidence on how to take advantage
of democratized social media for promoting sexual health successfully.

1.2. Paper 2 (Case Study — Facebook campaign)

RQ3: Can a Facebook campaign be used to increase the number of visitors to
a web-page with a sexual health promotion intervention?

This case study is an example of social media use for sexual health promotion in
which these channels were considered as a resource supporting the promotion
intervention, and allowed to increase the reach.

The main sexual health promotion was carried out through the website “sjekkdeg.no”,
where sensitive topics were addressed by means of text, including explicit images,
short educational videos, and a STIs symptom checker. The website was created in
a way that guaranteed the anonymous interaction of the users, no personal data
were collected, and the possibility of creating an avatar was offered to the visitors, so
they could feel that their interaction with the system was even more anonymous.

To increase awareness on STls among youth from North Norway, we drew on a
Social marketing approach (26-28). The promotion consisted of an attractive and
gamified educational site “sjekkdeg.no”, that was easily accessible through laptops,
mobile phones, or tablet computers and was completely anonymous, and offered
quality contents on sexual health. Website contents were elaborated based on Social
constructivist learning theory (154). This theory explains that individuals’ new
knowledge is constructed based on individuals’ own schemes, and with the
interaction with and comparison to other individuals’ schemes. In this sense,
sjekkdeg.no contents aimed at encouraging website users to compare their sexual
health knowledge with the information provided on the site. Posters and two social
media strategies were used to catch the attention of youth, and refer them to the
educational site. At the moment that this project was carried out, the creation of a
Facebook fan page was necessary in order to use the “Facebook advertisements”
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functionality. The Facebook fan page of sjekkdeg.no, however entailed ethical
concerns related to the users’ privacy and confidentiality. If a social media user
joined the fan page, intentionally or accidentally, his/her Facebook identity was
automatically displayed on the project page, and also among all his/her friends and
contacts on Facebook, with the potentially related stigma. With the use of Facebook
advertisements, we were able to display a short message to our targeted audience
individually. The advertisement included an attractive sentence aiming at catching
the attention of youth, and provided the link to the website “sjekkdeg.no”, so the
recipients interested in the topic were able to access the site without compromising
their privacy and confidentiality, as it has been recommended in the literature (124,
125, 149-152). However, the advertisement also offered individuals the possibility to
‘like” the fan page, which, as mentioned above, could reveal their identity. At the
moment that this study was carried out, we considered that the display of identities
would not be very harmful, because all sjekkdeg.no contents were exclusively
educative, and the emblem of the University Hospital of North Norway was displayed
explicitly everywhere (including on the Facebook fan page). According to a recent
publication in which the Technology acceptance model was tested to predict
responses to advertisements on social media (218), privacy and intrusiveness
concerns, but not the perceived ease of use of the advertisement (i.e. linking directly
to the fan page) would explain why users did visit the sjekkdeg.no page, but did not
press the “like” button.

Social media, in this case Facebook, offered the possibility to reach hundreds of
young people living in remote areas of Northern Norway, and let them know about an
educational website to increase their knowledge about sexual health anonymously.

In our assessment, this advantage compensated the potential risk that any of the
recipients intentionally or accidentally pressed the "like" button, and therefore
displayed and linked their identity to sexual health contents. Hundreds of website
visitors, or sexual health promotion recipients, could potentially have increased their
knowledge about sexual health, and very few displayed their identity on the
Facebook fan page. However, in retrospect, other strategies could have been
considered, such as “anonymous like-buttons” (219).

Impact of Facebook advertisements for sexual health promotion

Most of the sexual health promotion interventions on social media aim to change
users’ behaviour. However, researchers might face difficulties with using some
sexual contents for educational purposes (i.e. images), as most of the social
networks ban these contents. Nevertheless, the efficacy of computer-based
technologies for sexual health promotion and STls prevention has been
demonstrated in two meta-analyses (56, 57), and in our updated scoping review the
first evidence of the positive effects of social media channels for promoting sexual
health are shown (220). The social media approach seems to be a promising
strategy, especially to reach youngest populations, either if they are intentionally
searching for sexual health information or if they accidentally find it. This is especially
relevant in countries like Norway, where Internet access is almost universal, and 92%
of young people have reported using social networks (221).

The Facebook advertisements campaign that run for 1 month, and had a cost of
3000 NOK, seems to be the main reason explaining the 1263 website visitors during
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that month. This ads campaign promoting an educational site where users were
asked to access online contents appears to be more effective than campaigns where
the users are asked to do something in the offline world. As an example, an
Australian study that spent 1408 AUD (about 8900 NOK) on Facebook
advertisements for the recruitment for sexual health services only managed to enrol
318 users in 2 years (222).

In our case, about a third of all the visitors that the site had along the year were
counted during the advertisements campaign. During the advertisements campaign,
the site received a mean of 42 visits daily, six times more than the average of visitors
that the site had along the year (excluding the Facebook advertisements period).
This increase of website visitors might be explained by young social media users that
were not deliberately searching for sexual health information, but their attention was
caught through the Facebook advertisement. Hypothetically, this could mean that a
1-year advertisements campaign (with a cost of 36000 NOK) could have recruited
more than 15000 new site visitors in one year, i.e. “information discoverers”, or
individuals in precontemplation phases (16, 17), from North Norway. This large
number of potential new site visitors represents the individuals who potentially could
benefit from the sexual health promotion, and therefore (hypothetically) could be
more likely to preserve or improve their sexual health (56, 57, 98). Nowadays,
sjekkdeg.no is still a functioning website. Since its launch, and until the end of
November 2016, it has received over 14.000 visitors that might have improved their
knowledge about STls.

Sexual health promotion for youth

The use of social media for promoting sensitive topics among youth appears to be
controversial, due to the high level of self-disclosure in these media (223). On the
one side, the literature shows that youth try to avoid parents or adults monitoring their
activities (224), which might occur in online social media environments, where youth
and adults coexist (225) and they know their actions on social media will be available
to other users in the network. Young people are aware of the importance of online
reputation and its risks (226), therefore, their disclosing behaviour on the social
networks respond mostly to a rational and intended process, in response to their
willingness and intentions (227).

This avoidance of parenting control, combined with intentional self-disclosure might
explain the discrepancy between the low numbers of “likes” received on the
Facebook fan page, and the high numbers of website visitors identified as being
referred by Facebook.

On the other side, another study reported that young people are open to receive
sexual health information, but they have privacy concerns regarding sharing this
information in their own social networks (129). The same way it happens in offline
settings, people choose to discuss or stay silent under specific subjects on the online
social media. This phenomenon is known as a “spiral of silence” (228), and it might
explain why youth are afraid of being connected to sensitive contents on social
media, such as sexual health. In our case, the amount of youth visiting the
educational website on sexual health being referred by Facebook, but deliberately
avoiding pressing the “like” button on Facebook, could be interpreted as a sign of the
“spiral of silence”. As the users know that when they press the “like” button, the
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information will appear in their “Timeline”, and therefore other users in their social
network will be notified. However, the low numbers of “likes” on the fan page, could
also be interpreted as youth checking the website but disliking it; or that they actively
boycotted the Facebook fan page. Nevertheless, the 35 likes in 1 month that the fan
page of this study received is comparable to the low numbers of fans reported by
other studies; i.e. 2 fans in 5 months (94) or 50 fans in 5 months (182). Another study
targeting gay people specifically was more successful, and received 2929 fans in 1
year (180).

All these factors stress the idea that when promoting activities aiming to reach young
people one should be especially cautious of protecting the privacy and anonymity of
the targeted audience, and particularly so when the promotion interventions are on
sensitive topics such as sexual health (124, 126, 229, 230).

1.3. Paper 3 (on Twitter)

RQ4: What can be understood about the nature of information on two different
STls available on Twitter, by examining a sample of tweets?

RQ5: What can we learn about the actors involved in the online debate about
two different STIs on Twitter, by examining a sample of tweets?

In this observational study, we extracted all messages posted on Twitter regarding
two sexually transmitted diseases (chlamydia and HIV) during two separate weeks.
This method allowed us to get a picture of the nature of the messages that were
shared on one of the most popular social media (Twitter) during the study period, as
well as information about the authorship of these posts. The analysis of the sample of
messages on chlamydia and HIV shared on Twitter revealed that although most of
the tweets had a serious content, some Twitter users joked about chlamydia.
Containment and prevention of such information should be an important topic in any
public health agenda.

By observing a sample of tweets on STls, we were also able to notice that a third of
the messages posted on Twitter came from individual users, and over a quarter from
the general media. This observation supported the idea that health professionals
who could be taking advantage of the online debate on chlamydia and HIV to
promote sexual health, may be underrepresented on this social network,

Regarding the ethical considerations on the privacy of individuals, due to the
difficulties of obtaining informed consent from the many social media users
discussing these topics, in this study, all the extracted identifiable information was
coded into categories for the data analysis, according to the recommendations in the
literature (124, 125, 149-152). Although we extracted contents that could be
considered private by some scholars, no personal details that could identify individual
users were displayed in the study.
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STls on Twitter: Jokes and serious content

In the study, about 9 of every 10 tweets on STIs had a serious content, mostly
focusing on HIV, and was tweeted mostly by news and scientific organizations and
individuals, with a logo as avatar and was easily identifiable. AImost all the re-tweets
had a serious content.

In this study, three of every four joke tweets were about chlamydia. Jokes were
frequently posted by individual users, with a human image as avatar, and using non-
identifiable accounts (i.e., anonymously). These jokes on chlamydia could be
understood as a disinhibited behaviour favoured by the fact that Twitter allows users
to interact anonymously. Previous studies have reported high levels of disinhibition in
online users acting anonymously, due to the option of separating their behaviour
online from their offline identity (231, 232). However, only serious tweets about
chlamydia received more than one re-tweet.

Twitter users’ behaviour

The disproportion of serious and jokes tweets and their amount of re-tweets might be
interpreted as an effect of the group norms, as explained in the Social-identity model
of deindividuation effects (SIDE) (233) in which group members, in this case Twitter
users, tend to follow social norms in anonymity environments (234, 235). The
disparity of jokes on both STls could also be understood as the Twitter community
accepts as tolerable jokes on chlamydia, but that jokes on HIV are inadmissible,
maybe due to the different severity of the diseases (236), or the stigma attached to
them, or other reasons.

Twitter as a source of sexual health information

As other social media, and ICT in general, Twitter represents a source of information
for health information seekers. Individuals use Twitter because it is easy to use and it
is perceived as useful, in line with the presumptions of the Technology Acceptance
Model (111). But people also use Twitter because they have fun with it (237).
Moreover, Twitter users might interact with the information available on this channel,
in a comparable manner to Ellis’ descriptions of information seeking patterns among
social scientists (112). However, Twitter might represent a source of trustable health
information for their users, but also for distorted or misguided health information (130,
131, 238, 239). And this information available on Twitter might affect individuals’
intentions and actions, according to the Health Belief Model (110), a notion that was
suggested in a recent study (240). Because information of any nature can spread
very quickly on social media (130-132), and potentially affect social media users’
decisions (131, 132, 234), reliable sources of information (governmental
departments, and health and academic institutions) should be more active on these
channels.

Governmental and health institutions have some presence on Twitter, and they share
information on STIs, but the information mostly focuses on HIV. Because Twitter and
other social media could represent sources of sensitive information for difficult to
reach populations, such as youth, people living in remote areas, or disadvantaged
social groups, governmental and health authorities should be more active on these
media, and on more diverse sexual health topics, in order to promote preventive
measures. Vacation periods, such as August, with higher levels of sexual risk
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behaviours (241), might potentially represent especial opportunities for educating
Twitter users on STls prevention.

1.4. Paper 4 (Wikipedia)

RQ6: What can we learn about the temporal pattern of information searching
regarding STIs by examining a sample of searches on Wikipedia?

With this observational study, we were able to observe how online information-
seeking behaviour on the most popular wiki (Wikipedia) followed a weekly pattern.
This study increased the evidence regarding the existence of online health
information-seeking patterns. Because Wikipedia is one of the most used sources of
online information, information-seeking patterns performed on this medium might be
considered a reflection of online information-seeking behaviours on other online
channels. Recognizing when people tend to search for sexual health information on
Wikipedia, and therefore when people seem to be more open to increase their sexual
health literacy, could be relevant for healthcare professionals carrying out sexual
health promotions.

Because we only tracked information on the number of hits per day per article on
Wikipedia, and this information was completely anonymous, the study did not involve
any ethical challenges.

Study 4 suggested that people who actively searched for information on Wikipedia
had a weekly pattern in their information seeking-activities. The weekly pattern was
found for all the tracked articles, and had the highest peak at the beginning of the
week (mostly Mondays and Tuesdays), and the lowest peak on Saturdays.

Previous studies have reported that people search for health information in response
to their own or their family members’ health concerns (242-244). These information-
seeking behaviours can condition individuals’ decisions, as suggested by the Health
Beliefs Model (110), and therefore it may be linked to better health (108). When
people search for health information online, they prefer easy-accessible sites, which
are perceived as reliable, and that are simple to use (105, 106). Wikipedia would
represent one of technologies that, according to the Technology Acceptance Model,
is adopted due to its perceived utility and ease of use (111). Wikipedia would
respond to online health information seekers’ preferences, as it is very accessible
(appears on first page results of Internet searches), its contents are trusted, even by
healthcare experts (103, 245, 246), and it is very easy to use.

As on other social media, it is still not well known how users interact with the
information available on Wikipedia, how they seek for health information, or their
motivations for doing it. Ellis’ Behavioural Model proposed the existence of eight
information searching patterns based on how social scientists behave (starting;
chaining; browsing; differentiating; monitoring; extracting; verifying; and ending)
(112). However, it is not known if sexual health-information seekers on Wikipedia
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would follow the same searching patterns as social scientists. It is not known either
why people search for sexual health information on social media. Wikipedia users
might be individuals who are aware of sexual health risks and that by searching for
health information could increase their knowledge, and could get ready for a
behaviour change. These cases could be considered as individuals in a
contemplation phase, or posterior phases, according to the Transtheoretical model of
behaviour change (16, 17). But Wikipedia users could also be individuals who are not
aware of potential sexual health risks. These individuals could have landed on
Wikipedia’s sexual health information articles by pressing links from other websites,
from other Wikipedia articles, or also by pressing Wikipedia’s “Random article”
option. According to the Transtheoretical model, these individuals could be
considered to be in a precontemplation phase, and by being informed they could
increase their intentions of changing behaviour (16, 17). Wikipedia users could
benefit by reading appropriate sexual health and STIs contents, no matter the
information searching pattern they follow, if they are intentionally searching for STls
information or if they discover the information by chance. Health care professionals
and authorities could benefit from Wikipedia's excellent Web positioning and use
Wikipedia to provide trustable information to patients and the general public.

Early week information-seeking behaviour

A seven-days cycle has previously been described in studies analysing online health
information-seeking behaviour (114-116, 118-120). This weekly pattern, with higher
peaks at the beginning of the week, can be understood as an attempt to compensate
wrong choices made during the weekend (114-116), and can also be interpreted as a
“fresh start” or new and healthy start of the week (118-120). This information-seeking
weekly pattern could respond to a higher motivation to learn at the beginning of a
temporal landmark, such as the week’ commencement, which will go in line with the
“fresh start” effect (120, 247). In our case, the mean number of searches at the
beginning of the week was higher than on days after public holidays, suggesting that
the week effect prevails over other temporal landmarks. These high peaks at the
beginning of the week were found for all the tracked terms, including the STls terms
(chlamydia, gonorrhoea, herpes, HIV, and AIDS).

It is not possible to determine why information-seeking behaviours seem to be
organized in seven-days cycles or if these behaviours are new habits related to the
emergence of the information and communication technologies. However, the results
suggest that the weekly pattern responds to a general online information-seeking
behaviour, not specifically related to health information; and this pattern could apply
to all age groups (i.e. most queries on “Justin Bieber” were probably performed by
teenagers and most of the searches on “Menopause” could have been done by
middle-aged people). A more recent study also suggests that this weekly pattern
could be related to specific languages or cultures (248).

Our findings could benefit health campaigns and other stakeholders aiming at
reaching large populations. As people seem to be more motivated for learning at the
beginning of the week, online health promotions on these days could potentially have
a higher impact.
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2. Strengths and limitations

The objectives of this PhD thesis were to investigate the use and outcomes of social
media use for sexual health promotion and to increase knowledge about the nature
of the information that was shared in a sample of messages on social media about
sexually transmitted infections, the actors involved in these online debates, and the
patterns of online sexual health information-seeking. With the four studies included in
the thesis | have met these objectives and answered the related research questions.

With the review (Paper 1), the knowledge about how social media are used for
sexual health promotion, in both scientific studies and non-academic environments,
has been increased. The search terms, language, and inclusion criteria might have
limited the number of publications considered in this review, and also influenced the
results and conclusions. Although the search covered several databases and online
resources, and most of the evidence has probably been identified, we might have
missed relevant studies or projects that could lead to different views or conclusions.
The small number and heterogeneity nature of the studies included in the review did
not allow for providing effect sizes of the interventions.

Further reviews will benefit from including more grey literature, and by expanding the
search queries to other languages.

The case study (Paper 2) is a good example of how social media can be used for
promoting sexual health sites successfully. In our case, the web analytics points to
Facebook advertisements as an effective channel for recruiting visitors to a sexual
health website. However, the evidence on the website use is difficult to attribute
specifically to any of the three used strategies, or other external factors. Other events
beyond our control could also have had an impact on the visitor rates.

We chose Facebook due to its popularity (71), and it seemed to have a positive effect
on the visitor rates. However, additional social media could have been considered.
Twitter and Instagram are raising in popularity (71), and teens have reported
increased enthusiasm for these channels (225). To avoid concerns linked to the use
of social media (223), instead of a fan page, or Facebook advertisements inviting to
“like” the fan page, other strategies could be considered.

With this sexual health promotion intervention, we reached a high number of people,
and these people were exposed to educational content aiming at preventing STls.
However, we cannot know if the intervention resulted in actual behaviour change.

The study on Twitter (Paper 3) makes evident that many Twitter users take an
interest in sexual health topics. This study also showed that not all the sexual health
content on Twitter has a serious tone. However, most of the jokes related to sexual
health or STIs that we identified in the study came from individual users and users
with anonymous accounts.

Moreover, the limited time period tracked (two non-consecutive weeks), as well as
the terms and language chosen might not be representative of the discussion on
Twitter about these STIs. Further research studies might broaden the time frame,
and the scope by including additional sexual health topics and related hashtags in
their search engines; searching tweets in other languages; and considering analyzing
debates in other social media channels.
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The study on Wikipedia (Paper 4) shows when people are more aware of sexual
health topics on social media. The study confirms that people tend to organize their
information-seeking activities on sexual health topics following a weekly pattern, also
when the information is searched on social media. Unexpectedly, we also detected
that other searches on social media, health- and non-health related, seem to follow a
weekly pattern too. Wikipedia was considered for this study, because is one of the
main sources of information online (158, 159). However, we tracked only the number
of queries on 10 articles performed in the Norwegian language. Our findings might
not apply to searches performed in other languages or cultures. Because the
searches in Wikipedia are anonymous, it was not possible to identify
sociodemographic features that could have an effect on information-seeking
behaviour. Although Wikipedia is a social media, most of its consumers use it as if it
were an encyclopaedia, therefore it is possible that our findings might not be
extrapolated to other online social networks.

3. Future directions
More studies using social media for sexual health promotion are needed

There is not enough evidence yet on the value of social media for sexual health
promotion or sexual health education. More studies with strong study designs and
anchored in theoretical frameworks are clearly needed to move this field forward.
Sexual health promotion studies should be expanded to developing countries,
include more age groups, and be expanded to other sexual health topics, such as
birth control options, pregnancy, abortion, or female circumcision.

Online intervention studies should explore the effect of the sexual health promotion
delivered on days when it has been suggested that people are more active on their
online information-seeking behaviour.

A theoretical framework on behavioural interventions through new
technologies should be formulated

New technologies and social media are continuously evolving, new channels appear
and disappear continually, and the most popular ones incessantly keep changing
their appearance, functionalities, and possibilities in an effort to further increase their
popularity, and certainly their business. Due to their continuous evolution, and the
relatively recent use of these new technologies for sexual health promotion, a strong
theoretical framework has not yet been formulated specifically for this field. However,
as the evidence on the value of social media and new technologies for sexual health
promotion is growing, the development of a theory or model framing the use of social
media for this purpose is required. A theoretical framework explaining mechanisms,
techniques, occasions, and media that work better for different populations for
promoting sexual health will help to move this field forward.
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More healthcare professionals involved and active on social media

When people search for a topic on social media, they can find information of varying
quality. Healthcare professionals have the possibility to provide trustable information,
and to correct misinformation. In order to raise the quality of the information available
on these media, there is a need for more involvement on social media from
healthcare authorities and institutions and from healthcare professionals.

At the present time, health professionals and authorities are underrepresented in
social media. In order to increase their presence on these channels, these
professionals have to be confident in how to use them, and to know what the ethical,
moral and legal implications of their use are. This learning might be achieved if
medical and nursing faculties and schools include teaching and training on social
media, and other new ICTs in their curricula, as other institutions have recommended
(140, 141).

To enhance the benefits for healthcare professionals and users, and also to reduce
potential risks related to sexual health information on social media, ethics guidelines
on how to use these media for health promotion are needed.

Conclusions

We still do not know the full potential of promoting sexual health through the fast and
continuously evolving social media. These media are already engaging over 2 billion
users worldwide, and their popularity keeps growing day after day. Although the most
popular social networks were not designed for health promotion purposes, their
widespread acceptance makes these channels unique for this purpose. However, it is
necessary to deal with some ethical and moral considerations, and healthcare
professionals have to weigh the potential risks and benefits of a sexual health
promotion through these channels.

Health promoters in the sexual health field have an unprecedented opportunity to
reach a large part of the population through social media, and thereby empower them
to improve their health. However, these sexual health interventions have to deal with
new ethical and moral challenges. In addition to keeping privacy and confidentiality,
as in all communication between healthcare professionals and patients, sexual health
promotions through social media should take into account issues such as the
possible manipulation of identities, misinformation, misuse or misinterpretation of
information, usability of these channels or probable changes in their policies and
functionalities, as well as other unintended consequences due to publically available
information and profiles. Dealing with the conventional ethical issues of sexual health
promotion plus the new ones that have appeared with the use of social media is
possible, and the amount of evidence supporting the use of social media for health
promotion is growing.

So far, relatively few studies with strong study designs have used these channels for
promoting sexual health. Most of the studies have focused on sexual health
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promotion in general, targeted youth, used Facebook, and had been carried out in
developed countries. Most of these studies have found an increased reach and
engagement linked to the sexual health promotion through social media. Some of
these studies showed how sexual health promotion through social media could
change individuals’ behaviours. This evidence supports the idea that the more
knowledgeable an individual is, the more likely he or she will take measures to
preserve or improve his or her own health. The literature suggests that social media
may represent promising channels to reach and educate individuals on sexual health.
However, the existing evidence is still very limited, and more studies with stronger
study designs and anchored in updated theoretical frameworks are needed in order
to prove that these networks are valuable in promoting sexual health and move this
field forward.

The observation and monitoring of online behaviours on social media offers the
possibility of identifying the sexual health concerns, interests, misinformation,
attitudes, or information-seeking patterns on online communities. Subsequently, this
knowledge might be of importance for health promotion work on social media.

The process of obtaining data proving that quality information on sexual health
delivered through social media has an effect on behaviour has just started. However,
because social media are democratized systems where everybody can publish
contents, both health information-seekers, and health information discoverers can
find a wide-ranging quality of sexual health information on these channels. Although
it seems that social media users' community tend to reinforce and promote factual
information versus distorted information, more professional healthcare presence in
social media is needed to increase the proportion of quality content.

People that actively seek for health information on social media seem to search for
sexual health information following a weekly pattern. The highest peak of queries is
found at the beginning of the week, and mostly on Tuesdays, and the lower peak is
on Saturdays. Sexual health promotion campaigns could benefit by carrying out the
promotion on the days where it is known that people are more aware of and more
interested in sexual health-related information. Sexual health promotion interventions
on social media that are carried out during days and occasions when people more
frequently seek for information, could possibly maximize the impact of the promotion.

Disseminating trustable information through social media seems to improve the
impact of sexual health promotion campaigns, to help to increase people’ knowledge
about sexual health, and can potentially change peoples’ behaviour, and thereby
improve their health. However, at the moment, healthcare professionals and
institutions are underrepresented on social media, and their involvement in the online
debate about sexual health is currently very limited. Healthcare professionals and
healthcare institutions aiming at empowering community members regarding sexual
health could have a more active role on social media. While dealing with ethical
issues of social media use for sexual health promotion, health professionals and
authorities would benefit from disseminating quality information, correcting
misinformation, and promoting sexual health through social media.
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Errata correction

Page From this To this

number

11 We have identified only one meta- | have identified only one meta-
analysis (...) analysis (...)

18 (...) we followed the Preferred (...) | followed the Preferred
Reporting Items for Systematic Reporting Items for Systematic
Reviews and Meta-Analysis Reviews and Meta-Analysis
(PRISMA) method (153). (PRISMA) method (153).

23 We identified 9,462 articles. | identified 9,462 articles.

28 In this study, we found that most of | In this study, | found that most of
the information posted on Twitter on | the information posted on Twitter on
STIs was of a serious tone and STIs was of a serious tone and
factual nature. factual nature.

39 (...) we drew on a Social marketing | (...) | drew on a Social marketing
approach (26-28). approach (26-28).

40 (...) we were able to display a short | (...) | was able to display a short
message to our targeted audience message to our targeted audience
individually. individually.

40 At the moment that this study was At the moment that this study was
carried out, we considered that the | carried out, | considered that the
display of identities would not be display of identities would not be
very harmful (...) very harmful (...)

42 In this observational study, we In this observational study, |
extracted all messages posted on extracted all messages posted on
Twitter (...) Twitter (...)

42 Although we extracted contents that | Although | extracted contents that
could be considered private (...) could be considered private (...)

44 With this observational study, we With this observational study, | was
were able to observe (...) able to observe (...)

44 Because we only tracked Because | only tracked information
information on the number of hits on the number of hits per day (...)
per day (...)

46 (...) we might have missed relevant | (...) | might have missed relevant
studies or projects that could lead to | studies or projects that could lead
different views or conclusions. to different views or conclusions.

46 We chose Facebook (...) | chose Facebook (...)

46 With this sexual health promotion With this sexual health promotion
intervention, we reached a high intervention, | reached a high
number of people (...) number of people (...)

46 However, most of the jokes related | However, most of the jokes related
to sexual health or STls that we to sexual health or STls that |
identified (...) identified (...)

47 Unexpectedly, we also detected that | Unexpectedly, | also detected that
other searches on social media, other searches on social media,
health- and non-health related, health- and non-health related,
seem to follow a weekly pattern too. | seem to follow a weekly pattern too.

47 However, we tracked only the However, | tracked only the number

number of queries on 10 articles
performed in the Norwegian
language.

of queries on 10 articles performed
in the Norwegian language.
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