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Abstract
Cancer awareness campaigns like Movember have a great potential of effectively educating people about cancer
and ways of its early detection. In the past few years, the Movember campaign relied on social media platforms
such as Twitter to reach its objective of raising awareness about men’s health, in particular Prostate and Testicular
cancers early detection and treatments. However, little is known on whether such online campaigns promote
people’s knowledge and awareness about technologies and treatments for cancer. This article presents an
analysis of the United Kingdom (UK) 2014 Movember campaign on Twitter and investigates 1) whether Twitter
users are tweeting about technologies used for the detection and treatments of Prostate and Testicular cancers;
2) and how these users frame such discourse online. Furthermore, social identity theory is used to identify
the profiles of those tweeting about technologies and treatments. The following study provides three main
contributions to existing literature. First, the findings suggest that only 0.5% of the tweets from the UK 2014
Movember campaign are related to Prostate and Testicular cancers technologies and treatments. Second, results
obtained from sentiment and semantic analysis show that Twitter users adopt mostly negative tone in their tweets
and they frame their discourse around two main thematic clusters: generic treatments (such as Radiotherapy,
Chemotherapy, Immunotherapy ) and specific diagnostic techniques (such as Transrectal Ultrasound and Proton
Beam Therapy). Third, people tweeting about technologies and treatments were predominantly classified into
the ’Occupation’ social identity category. These findings offer basis for further research on the topic and provide
practical implications for campaign organizations.
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Introduction
Multiple campaigns with a mutual aim of raising awareness
about different types of cancer and its early detection are
held annually on different social media platforms. Twitter (an
online micro-blogging service) is a solid example of a plat-
form which hosts cancer early detection campaigns, such as
Mamming (breast cancer), Movember (prostate cancer), Dav-
eDay (pancreatic cancer) and HPVReport (cervical cancer)
(UTwente, 2014). For example, the growing annual campaign
of Movember, which aims to raise awareness about men’s
health, in particular prostate and testicular cancer, relies heav-
ily on social media platforms like Twitter. The primary goal
of the campaign is to increase early detection, diagnosis and
effective treatment which can be made possible by the use of
health technologies. Although the outreach of such campaigns
on Twitter is large (Rosemary Thackeray & Draper, 2013), the
question of the effectiveness of such campaigns on providing
awareness and encouraging early detection of the disease re-
mains ambiguous (Bravo & Hoffman-Goetz, 2015b; Prasetyo
et al., 2015). In particular, little is known on whether such
online campaigns promote people’s knowledge and awareness
about technologies and treatments of cancer.

Although advancement in technologies aid early detection
and treatment of cancer, as well as health research in general
(Lang, 2011), the awareness of such technologies must be
improved in order for it to function as desired (Tait, 2015)
and therefore assist in early detection and treatment of cancer.
Many people remain unaware of technologies used for cancer
treatment and early detection (Movember Foundation, 2014),
which is a drawback and is now an objective of many cancer
awareness campaigns.

Using data from the United Kingdom (one of the largest
English speaking countries where the Movember campaign
runs) 2014 Movember campaign on Twitter, this research aims
to provide an exploratory analysis on whether people show-
case knowledge of health technologies and treatments and
how they frame such discourse during the campaign. Senti-
ment and semantic analysis of Movember tweets is vital to
determine whether Twitter users talk about technologies used
for treatment and early detection of prostate and testicular
cancers. Furthermore, this research investigates who are the
people (based on social identity theory) which are more likely
to tweet about health technology. This linkage of identity
and behavior can be made as social identity can be used to
provide explanations of people’s attitudes and/or behavior
(Scott, 2007). This will be elaborated in more detail later in
this paper.

More specifically, the following research questions need
to be addressed:

1. Do Twitter users participating in the UK 2014 Movem-
ber campaign tweet about health technologies and treat-
ments of Prostate and Testicular cancers?

2. What are the main technologies and treatments men-
tioned by these users?

3. How do these users frame their tweets about technolo-
gies and treatments of Prostate and Testicular cancers?

4. In the case of participants tweeting about health tech-
nologies, to which social identity category do such users
belong to? In other words: Who tweets about health
technologies and treatments related to prostate and tes-
ticular cancers?

The result of this study will therefore be valuable to orga-
nizers of the Movember campaign, as it shows which Twitter
users participating in the Movember campaign are knowledge-
able of technologies and cancer treatments, which aids the
motives of the campaign (Bravo & Hoffman-Goetz, 2015b).
This result will help determining whether the campaign is
effective in raising awareness of technologies used for treat-
ments and early detection of cancers, specifically Prostate
and Testicular cancers online. Likewise, this research aims at
deepening our knowledge about how such campaigns develop
online, what type of users are involved, what content do they
distribute and most importantly hints about the campaign’s
effectiveness.

This thesis is organized as follows. First the literature
review and theoretical framework are presented. Second, the
methodological approaches used for answering each of the
research questions are described. Third, the results for this
research are given with an analysis and brief discussion. The
paper then ends with a conclusion and suggestions for further
research and practical implications.

1. Literature Review
Studies made previously revealed that social media platforms
(such as Twitter, Facebook, Pinterest, etc) have altered the way
people communicate about health information. An example
portraying this influence is seen from how individuals are now
seeking what their peers are saying online about health and
treatments before accepting a doctor’s advice (Ratzan, 2011).
Furthermore, it has been stated in literature that this is most
frequently done by young well-educated adults (Percheski &
Hargittai, 2011). Twitter in particular is considered a primary
platform enabling information dissemination (Pew Research
Center, 2014). Subsequently, the examination of the content
of Movember related social media publications such as tweets
becomes important to evaluate whether conversations involve
health related topics like technologies and treatments used.

Limited research has been made on Twitter conversations
related to the Movember campaign and their content. One
study conducted in relation to the 2013 Movember campaign
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targeting Twitter users in the United States, Canada and the
United Kingdom has shown that few tweets (n = 84, 0.7%
of 12,666 tweets) were health-related and had the potential
of raising awareness about men’s health and prostate can-
cer (Bravo & Hoffman-Goetz, 2015a). Similarly, another
study which focused solely on the 2013 Movember tweets
from Canadian Twitter users revealed that there were signif-
icantly less health-related (n = 673) than nonhealth-related
(n = 3549) tweets. The study also looked in detail at the
words used during twitter conversations of the Movember
campaign and exhibited that few tweets (0.6% of all tweets)
referenced prostate or testicular cancers (Bravo & Hoffman-
Goetz, 2015d). Likewise, Jacobson & Mascaro (2016) found
through their research on the Movember campaign Twitter
conversations that limited true conversation is taking place,
regardless the given objective of the campaign which is to
facilitate conversation about men’s health including Prostate
and Testicular cancers.

In regard to the correlation between social identity of in-
dividuals and their knowledge of technology and/or cancer
treatments, there is a lack of existing literature. It has been
reported by Lee et al. (2006) that self-identity has a signifi-
cant direct and indirect influence on technology acceptance.
This acceptance counts as a behavior and attitude towards
technology, which can be predicted by the social identity
of individuals as it can give explanations of their behavior
(Scott, 2007). In order to elaborate further on the relationship
between social identity of individuals and the likelihood to
showcase knowledge of technology and treatments in online
cancer awareness campaigns, we chose to investigate the iden-
tity of Twitter users tweeting about technology and treatment.
This will make contributions to existing literature, as little to
no research has been made regarding this topic.

2. Theoretical Framework
Based on the available literature examined as preparation for
this research, it can be seen that tweets related to health and
treatments of prostate and testicular cancers hold a relatively
low percentage from the overall numbers of tweets from the
Movember campaign. Therefore, it can be hypothesized that
there will be relatively few cases where Twitter users will
mention technologies or treatments used for Prostate and Tes-
ticular cancers. On the other hand, as studies have shown
the majority of tweets are nonhealth-related. In cases where
people do mention terms related to the technologies and treat-
ments used for Prostate and Testicular cancers, it may be the
case that it is mentioned for promotional purposes by organi-
zations (Bravo & Hoffman-Goetz, 2015c) or by professionals
working in related fields. Therefore, looking at the identity
of people tweeting about technology can inform better about
the users who have the potential to spread discourse on health
technologies.

A link between Twitter profiles of users mentioning tech-
nologies and treatments is also made to social identity, which
serves as a theoretical choice to operationalize the third re-

search question regarding ’who’ is tweeting about technolo-
gies and treatments. The motivation of creating such linkage
revolves around the language used by each user in defining
who they are on their Twitter profile summaries, as the lan-
guage used by individuals is considered to have a strong as-
sociation to their social identity (Tamburrini et al., 2015).
Similarly, grouping users will possibly give an explanation to
their behavior (Scott, 2007) which is in this case whether they
tweet about health technology and treatments.

This paper tries to find out whether people tweeting about
the UK Movember campaign on Twitter are showcasing knowl-
edge of technologies and treatments used for prostate and tes-
ticular cancer through their tweets or conversations on Twitter.
In the absence of a large content of published research on
linking social identity and twitter conversations, it is believed
that a preliminary study is critical in order to

• Understand if there is a connection between identity
and conversations in order to find out whether people
who tweet about technologies and treatments belong to
a specific social identity category

• Develop methods of classifying twitter profiles into
different social identity categories

• Develop methods to identify and analyze conversations
that can be linked to technologies and treatment of
prostate and testicular cancer

• Foresee potential research implications or challenges

2.1 Social Identity Classification
This paper uses a social identity classification developed by
Priante et al. (2016). The aim of using such classification
is to categorize the people who tweet about technology and
treatments related to prostate and testicular cancers. This
classification combines both Identity Theory (IT) and Social
Identity Theory (SIT) and is a re-elaboration of the works of
Deaux et al. (1995); Ashforth et al. (2008, 2016).

To develop further understanding of the basis of social
identity classification, the definitions of the theories involved
in the formulation of the classification have been studied.
Based on the work of Stryker & Burke (2000) identity is com-
posed of meanings that individuals appoint to the different
roles they normally play in highly differentiated contempo-
rary societies. Identity theory (IT) suggests that identity of
individuals is established in social groups/network of relation-
ships/roles, and therefore people tend to attach their identity to
a role they play in those different groups. On the other hand,
Social Identity Theory (SIT) was developed by Tajfel and
Turner in 1979, and it states that people have the tendency to
formulate their identity according to an individual’s sense of
who they are based on group membership(s) (Tajfel & Turner,
1979).

The social identity classification used in this study consists
of 5 categories:

• Relational: self-definitions based on relationships and
social roles played by the individual. Examples include:
father, mother, lover, fan of someone
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Table 1. Social Identity category and representative Twitter profiles’ descriptions
Category Representative profile description
Relation ”Saw One Direction and 5sos live on the 25/10/13 - best night of my life!! 0/9”

”Love my son and my chihuahua&chorkie! xxxx”
Occupation ”Stand up comedian. Broadcaster. I think. I write. Sometimes I should probably put a step in between those two.”

”Resident DJ @ Air Nightclub, Producer, 21”
Political ”voice for every single cause to STOP cruelty”

Ethnic/Religion ”Love Jesus but i give him hell”
”young, gifted & black”

Stigma ”Just an Anon... Sucidal, deression, self harm. — They said she was an attention seeker — Female 15”
”Sports geek. Music geek. Straight edge vegetarian.”

Not Applicable ”Melbourne based environmentally focused clothing individual designs on an extremrly limited run! EST. 2013”
”Always find a reason to be happy. Smile. Its a Sunnah. =) ”

• Occupational: those defining themselves according to
their occupation or profession. It also reflect individual
vocations/avocations

• Political: identities which show political affiliations
and parties, as well as being part/enthusiastic about
social movements and collectives

• Ethnic/Religious: self-definitions based on member-
ships of ethnic/religious groups. This category also in-
cludes those expressing rejection of religion (e.g. ’God-
less’)

• Stigma: refers to identities which belong to a stigma-
tized group. A stigma is a negative label attached to
people who are considered different from what is con-
sidered the normal according to the society and its cul-
tural norms. Examples of typically stigmatized groups
of people are homosexuals, alcoholics, and overweight
people.

3. Methods
This section presents the methodological approach of this
research. First, the preparation of the data-set used for the
study is explained. Second, the methods employed to answer
each research question are described.

3.1 Preparing the data-set
Data from the Twitter data grant (a project initiated by Twit-
ter with the aim of providing research institutions access to
Twitter’s public and historical data (Krikorian, 2014)) is used
for this paper. The set of tweets used for this study were
all published by Twitter users from the UK during the 2014
Movember campaign and all shared the criteria of having the
hash-tag #Movember. The tweets were all available in English.
The geographical location was collected from the profiles of
the users, and the country classifier made by van der Veen
et al. (2015) was used to select users only in the UK. This
study focused on analyzing the tweets published by the users
during the Movember campaign in order to identify themes
and conversations about technologies and treatments related
to Prostate and Testicular cancers. Additionally, the user name
and profile description were used to identify the social identity

of the user according to the classification discussed on section
2.1. Furthermore, blank profiles were removed from the data
set as they provide no relevant information regarding social
identity. In total, the data-set of this study consists of 855108
tweets sent by 326234 users.

3.2 Identifying Technologies and Treatments
In order to answer the first two research questions listed in
the introduction, existing research on prostate and testicular
cancers technologies and treatments provided guidance in
recognizing potential themes and concepts in the tweets. A
list of keywords related to technologies and treatments of
prostate and testicular cancers was then made to assist this
research (see section A on the appendix). With the help of
basic software such as Microsoft Excel, the list of keywords
was used to select the tweets about technologies.

3.3 Analyzing the content of tweets
Providing answers to the second and third research questions
requires a deeper analysis of the content of tweets. In order to
do this, several methods have been adopted by using the open
source software NodeXL, an Excel plugin that provides tools
for analysis of content, sentiment and network features.

First, the content of tweets was analyzed by using the
list of keywords presented in section 3.2. Basic descriptive
statistics (frequencies) are calculated to identify the list of
keywords present within the data-set of tweets, as well as to
determine the number of tweets containing technology and
treatment related topics. Additionally, the researcher read the
tweets attentively to recognize tweets which can be labeled
as tweets mentioning technologies and treatments of prostate
and testicular cancers.

Second, sentiment analysis is used to determine the overall
tone of tweets about technology and treatment. The sentiment
score is calculated from an equation (Younis, 2015) based on
sets of positive and negative words proposed by Hu & Liu
(2004); Liu et al. (2005)

Sentimentscore=∑Positivewords−∑Negativewords (1)

Third, semantic network analysis is used to analyze more
in depth the content of tweets and to understand how Twitter
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users frame the discourse on technologies and treatments for
Prostate and Testicular cancers. Semantic network analysis is
a technique to analyze text data using network metrics and vi-
sualizations (Drieger, 2013). Starting from the text of tweets,
a semantic co – occurrence network of the keywords related
to technology and treatment was created using NodeXL. The
semantic network is made of a set of nodes (one for each
keyword) and edges, which connect keywords that co-appear
in the same tweet. Keywords that appear alone in the tweets
appear as isolated nodes and have been excluded from the
analysis. Centrality metrics (Freeman, 1979) are then calcu-
lated with NodelXL to identify the most prominent keywords
within the network. Finally, cluster analysis is used to identify
sets of keywords that are often used together and represent
the thematic semantic cores of the online discussion.

3.4 Social Identity classifications

The last research question (question 4 listed in the introduc-
tion) aims to identify who are the people who tweet about tech-
nology. We used the social identity classification described in
section 2.1 to manually annotate 1439 Twitter profiles. Two
annotators were involved in this process. Several training
sessions were implemented in order to derive a set of rules to
assist decision making for the social identity annotations. It
was decided to focus only on the summaries of the profiles
provided by the users. Extraneous content which may include
images, links and promotional content were not used. Due
to the fact that social identity definition is to be applied only
to individuals, profiles belonging to organizations, groups
of individuals, fan-pages or collectivities were placed into
an extra category named ’Not Applicable’. Likewise, cases
where profile descriptions contained ambiguous content or
value statements (quotations, religious citations, etc) which
cannot be annotated were also classified as ’Not Applicable’.

Examples of representative profile summaries for each
category can be found on table 1.

3.4.1 Reliability measurement

In content analysis, researchers have to account for the repro-
ducibility of their results and thus a reliability measurement
is needed in this case to determine if the social identity clas-
sification system (see section 2.1) is appropriate to be used
for measuring the identity of the Twitter users. We calculated
the inter-rater reliability on 300 profiles using Krippendorff’s
alpha (KALPHA) (Krippendorff, 2004). The reliability scores
for each category were all satisfactory (higher than 0.8). Table
2 shows the exact reliability scores calculated for each social
identity category.

Table 2. Table of inter-rater reliability scores of each social
identity category

Category KALPHA

Relation 0.9019
Occupation 0.8911
Political 0.9197
Ethnic/Religion 0.8910
Stigma 0.8531
Not Applicable 0.8268

4. Results and Discussion
This section presents the findings of this study, and thus pro-
vides answers to our research questions.

4.1 Basic Descriptive Statistics
Our first research question concerns whether Twitter users
participating on the Movember campaign tweet about tech-
nologies and treatments of prostate and testicular cancers.
Counting and frequencies were used to examine the number
of tweets mentioning technology and treatments using the list
of words created in section 3.2.

A total of 3956 tweets from the UK Movember data-set
mentioned terms related to prostate and testicular cancers tech-
nology and treatment, which corresponds to approximately
0.5% of the overall data-set of tweets (n = 855109). The
results obtained show almost no difference to prior studies
made for the Movember tweets mentioned in section 1, and
comes as confirmation that the discourse on Twitter from the
Movember campaign contain little health-related information.

The second research question aims to identify the main
technologies and treatments mentioned. Table 3 displays the
frequencies of keywords mentioned in the UK 2014 Movem-
ber tweets. From the table, it can be seen that the 5 words
with the highest frequency: Chemotherapy, Immunotherapy,
Genetics, MRI/MRI-scan(ner) and Biopsy. This result can be
expected as those terms correspond to the most common tech-
nologies and treatments correlated to Prostate and Testicular
cancers (http://www.cancer.org, 2016a,b).

4.2 Sentiment and Semantic analysis
In order to answer to the third research question on how Twit-
ter users frame their discourse about technologies and treat-
ments, sentiment and semantic analyses are conducted. First,
we looked at the overall sentiment of the discourse. Second,
we investigate the importance of keywords on technologies
and treatments and the presence of thematic cores in the dis-
cussion.

4.2.1 Sentiment analysis
The tweets about technologies and treatments of Prostate and
Testicular cancers are deemed to have a negative tone, ac-
cording to a sentiment score explained on section 3.3. The
sentiment score obtained for the set of tweets was −7 and
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Table 3. Prostate and Testicular cancers Technology and Treatment keywords present in tweets about the 2014 UK Movember
campaign and their frequency of occurence

Keyword Frequency
Chemotherapy 1208

Radiation Therapy 794
Immunotherapy 686

Genetics 455
Biopsy 342
MRI 201

Nanotechnology 103
Hormone Therapy 69
Vaccine treatment 50

Brachytherapy 47
Gleason 20

ConfirmMDx 20
Prostate-specific Antigen (PSA) 19

Radical Prostatectomy 18
Multiparametric MRI 13

Intensity Modulated Radiation Therapy (IMRT) 10
Digital rectal exam (DRE) 8

Positron-emission Tomography (PET) 8
Prostate cancer antigen 3 (PCA3) 6

4KScore 6
Cryotherapy 6

TMPRSS2:ERG 3
Transrectal Ultrasound (TRUS) 1

*Total number of tweets with keywords related to technologies and treatments was 3956

therefore has a negative polarity. This means that a nega-
tive tone is predominant within the tweets. This is expected
because the list of negative words contains words like ’can-
cer’, ’cancerous’ and ’illness’ which are often seen within the
data-set of tweets.

4.2.2 Semantic Analysis
We look at the overall semantic co-occurrence network in
order to identify how Twitter users frame the discourse of
technology and treatment. Table 4 displays basic features of
the co-occurrence network.

Table 4. Semantic network overall metrics

Graph metric Value

Vertices 29
Unique edges 51
Total Edges 51
Density 0.12
Connected components 2
Maximum vertices in a connected component 27
Maximum edges in a connected component 50

There are 29 keywords (vertices) related to technology and
treatments of Prostate and Testicular cancers. In total, there
are 51 edges which correspond to keyword co-occurrences:
one edge links two distinct keywords that are found on the

same tweet. We operationalize the presence of an edge be-
tween 2 keywords as a symbol of awareness of the people
who tweet about the technologies in the tweet, as they have
sufficient knowledge to make such linkage.

The density (which is the ratio of actual connections be-
tween nodes within a network and all possible connections
(Hansen et al., 2009)) informs about the structure of the net-
work. It indicates that the network is quite sparse, as only 12%
of possible ties are activated. This means that users usually
tend to tweet about different technologies but rarely combined
them in the same tweet. This can be sign of a quite fragmented
discourse, where users talk about one specific technology in
each tweet. Although people talk about various types of tech-
nologies, looking at the number of connected components
shows an overall convergence of the discourse.

In network analysis, a connected component refers to the
number of sets of vertices that are connected to each other but
not to the rest of the graph. In other words, the more com-
ponents, the more fragmented is the discourse. However, in
our semantic network, there are only 2 connected components.
The main one holds approximately 93% of the total keywords
(27 out of the 29 vertices) and 98% (50 out of the total 51
edges) of the relations. It means that, despite that keywords
mostly appear disconnected from each other (low density),
they all together converge in one main component and thus
contribute in making the discourse about technologies and
treatments of prostate and testicular cancers.
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Figure 1. Semantic network of keywords. Note that node sizes are proportional to the degree, while the color corresponds to
the betweenness where high betweenness is black and low betweenness is grey.

This convergence is made possible by certain keywords
which are responsible for linking important parts of the net-
work together. In order to find these important keywords
within the tweets, we calculated the centrality indexes: degree
and betweeness (Freeman, 1979).

In network analysis, the degree is the number of edges
that are connected to a node. We refer to the degree because
our semantic network is an undirected graph since keyword
co-occurence implies no direction. The higher is the degree,
the more important is the keyword. This means that keywords
with high degree are the ones mostly used together with others
in the tweets (Freeman, 1979; Wasserman & Faust, 1994).
Such keywords symbolize the technologies or treatments that
people are most aware of in the discourse.

In our semantic network, the degree distribution (see fig-
ure 2) shows a decrease as most of the keywords have a low
degree value, while a few have a high degree. In order to
overcome the issue of this variability of distribution, a cut-
off value1 must be used in order to determine the central
keywords. This makes it possible to identify which one of
the keywords are most prominently used within the semantic
network.

1The cut-off value is calculated by summing the mean and standard
deviation of all the degree values. The same process is also used to calculate
the cut-off value for the betweenness (Pavan, 2012)

Figure 2. Degree distribution

Table 5 displays the most prominent keywords according
to the degree value.

Table 5. Nodes of higher degree and betweenness in the
semantic network

Nodes Degree Betweenness

Radiotherapy 11 127.484
Chemotherapy 9 -
Biopsy 9 69.930
MRI 8 109.722

*Range of degree: 1-11 and Cut-off value: 6;
Range of betweenness: 0-127.484 and cut-off value: 55.2

The most prominent keywords are of those treatments
and technologies which are most commonly used for cancer.
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Figure 3. Cluster analysis. Note that the nodes (keyword) of each group are displayed in different colors and shapes. The node
size is proportional to the degree, while the edges are thicker and darker for nodes which are paired more often together in
tweets, and thinner and lighter for those paired less often

Radiotherapy and Chemotherapy are popular choices of treat-
ments for cancer in general, and not only prostate and testicu-
lar cancers. While Biopsies and Magnetic Resonance Imaging
(MRI) are commonly used together on the diagnosis phase
prior treatment. The fact that the most prominent keywords
are of those commonly used technologies and treatments for
Prostate and Testicular cancers shows that people tweeting
about technology and treatments seem to be aware about the
mainstream methods for treating and using technology for
Prostate and Testicular cancers.

The betweeness, instead, is a measure of the number of
the shortest paths between other nodes that pass through that
node. It indicates the node’s ability or influence on transfer
of items within the network (Freeman, 1979). The higher
the betweeness, the most strategic is the keyword because
it connects important parts of the graph. Therefore, if the
keyword is taken out from the network, all other keywords
will be disconnected. This means that keywords with high
betweeness are the ones that make the discourse possible.
Such keywords symbolize major and central technologies or
treatments that people mention to talk about minor and more
peripheral technologies or treatments in the discourse.

In our semantic network, the keywords Radiotherapy, MRI
and Biopsy have the highest betweenness scores as displayed
on table 5. This implies that Radiotherapy, MRI and Biopsy

are strategic ’central’ words which are held responsible for
the convergence of the network. Due to the presence of
these words within the network, people seem to be aware
of other minor technologies and treatments’ keywords, such
as Cryotherapy, Transrectal Ultrasound and ConfirmMDX.
The absence of the keywords Radiotherapy, MRI and Biopsy
would lead to a loss of linkages within the network, and as
edges in this case symbolize awareness, this will mean a de-
crease in awareness of technologies and treatments.

4.2.3 Cluster analysis
Cluster analysis is used to further investigate the semantic
network; such analysis serves to identify the sets of keywords
which are often used together within tweets. The identification
of semantic cluster in the discourse allows to identify the
thematic cores of the online discussion on technology and
treatments. We run the cluster analysis using the Clauset
Newmann algorithgm provided by NodeXL. We identified 6
groups. Figure 3 shows the results.

Starting from the smallest groups, G5 and G6 which con-
sist of only two keywords each, making them dyad clusters in
the semantic network. We can see how these small groups re-
fer to very specific topics of discussion. On the one hand,
Group 5 consists of the keywords PCA3 which refers to
Prostate Cancer Antigen 3 and ERG which in this case refers
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Table 6. Bigger clusters in the semantic network
Group Number of keywords Keywords Theme

G1 8 Radiotherapy Types of cancer treatments
Chemotherapy
Immunotherapy

Cryotherapy
Hormone therapy

Brachytherapy
Postmastectomy
Nanotechnology

G2 7 Digital, Rectal, Exam Examination techniques
Gleason and cancer staging/diagnosis methods

Radical, Prostatectomy
Prostate-specific Antigen (PSA)

G3 5 Biopsy Tests and Diagnosis
Genetics
Vaccine

ComfirmMDX
Transrectal Ultrasound (TRUS)

G4 5 Positron, Emission, Tomography Diagnostic Imaging techniques
Magnetic Resonance Imaging (MRI)

Ultrasound

to the TMPRSS2:ERG which are both gene tests that give an
indication of the presence of prostate cancer. This explains the
pairing of the two keywords in one cluster, as they are both
related to genes and are forms of testing for prostate cancer.
On the other hand, group 6 contains two keywords which are
correlated to proton therapy or also knows as proton beam
therapy which is a less common radiation therapy using pro-
ton beams instead of x-rays, unlike the conventional and more
popular radiotherapy. Proton therapy appears independently
probably because it has been introduced to cancer treatments
relatively recently (http://www.proton therapy.org/, 2016) in
comparison to other therapy methods like chemotherapy and
radiotherapy and is not commonly made available in hospitals.
This very distinct and small grouping of G5 and G6 shows
keywords which are extremely specific, where only few users
are able to tweet about such keywords together. The discourse
of these two specialized groups can thus be considered a niche
discourse as it is very specific.

The analysis of the bigger clusters provides instead evi-
dence of more generic topics of discussion. Table 6 shows
the bigger clusters with the corresponding keywords in each
cluster, as well as the fundamental theme of each cluster.

G1 is the biggest cluster as it includes 8 keywords, two
of which are prominent keywords (Chemotherapy and Radio-
therapy). The theme of this group is very broad as it seems
to be centered on the types of treatments for cancer, as well
as technology types used for different treatments. G4 also
contains thematic keywords that portray diagnostic imaging
techniques used for the treatment of cancer. G2 and G3 are a
little less specific, and they seem to hold keywords related to
examination techniques, tests and diagnosis methods.

Consequently, we can conclude that the examination of
contents enable us to see that Twitter can be used to portray
different themes of technology and treatments of Prostate
and Testicular cancers, and to frame the discourse within
specific thematic groups. In this case, two themes seem to
be dominant: treatment and diagnosis. The cluster analysis
show how bigger groups refer to more broad and generic
theme of discussion such as treatment (G1), whereas smaller
groups are characterized by very specialized topics, such as
Genetics tests and Proton Beam Therapy (a specific type of
radiation treatment) in G5 and G6. This findings indicates
that Twitter users talk more often about generic treatment and
show an overall awareness. by contrast, discussion on specific
diagnosis appears as a ”niche” discourse that may imply less
awareness.

4.3 Content Analysis: Who Tweets about health tech-
nology?

Up until this point, we have found that only 0.5% of the UK
2014 Movember tweets mention technologies and treatments
of prostate and testicular cancers. Within these 0.5%, the
prominent keywords used were Radiotherapy, Chemotherapy,
Biopsy and MRI. The cluster analysis of these tweets showed
that 6 thematic groups in the semantic network, the largest
being very broad and is concerned about cancer treatments
while the smallest clusters were more specific.

During the UK 2014 Movemebr campaign 1439 users
tweeted tweeted about technology and treatment of Prostate
and Testicular Cancers related content. This number of users
corresponds to 0.4% of the total number of users of this study
(n = 326234). The profile descriptions of all the 1439 users
were manually analyzed and classified using the social iden-
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Figure 4. Pie chart showing the six different groups/clusters of Twitter users tweeting about Technology and Treatment of
Prostate and Testicular Cancers

Table 7. Group/Cluster with corresponding number of profiles and identity composition
Cluster number Number of Profiles Identity

1 646 (368) Not Applicable (Organizations)
2 101 Occupation and Stigma
3 151 Occupation and Relation
4 105 Occupation and Political
5 93 Occupation and Ethnic/Religion
6 343 Occupation

*Total number of profiles/users was 1439

tity classification system explained in section 2.1. Based on
the content analysis analysis made, users tweeting about tech-
nology and treatment of Prostate and Testicular Cancers from
the UK 2014 Movember campaign form six social identity
groups or clusters (see Figure 4 and Table 7).

55,1% (n = 793) of the profiles belong to social identity
categories that are clustered as can be seen on Figure 4 and
Table 7. The ’Occupation’ identity was predominant (23.8%)
when compared to the other four social identity categories.
On the other hand, the remaining (n = 646) profiles were ’Not
Applicable’ which represents 44.9% of the total number of
profiles. From 646 ’Not Applicable’ profiles, 57% belonged
to Organizations, while the remaining 43% varied in content
as some were ambiguous statements and thus belonged to no
social identity category.

In summary, it can be mentioned that the occupational
identity was predominant. Meanwhile, it can also be stated
that a large number of profiles belonging to the ’Relation’
identity category tweeted about treatments of family members,
friends, and other relations. As for the ’Stigma’ category,
an observation was noticed which was dominant within the

category. Many profiles included terms like ’cancer survivor’
which placed the profiles into the ’Stigma’ identity category.

In addition to that, many of the Twitter users tweeting
about technologies and treatments of prostate and testicular
cancers are organizations. By looking at the organizations’
tweets contents, it was evident that their purpose of tweeting
about technology and treatments in the Movember campaign
was promoting their products or services which are correlated
to health. This finding comes as confirmation of the results
obtained from the study about Twitter conversations from the
2013 Movember Canada campaign conducted by Bravo &
Hoffman-Goetz (2015d). Therefore, organizations made use
of the Movember campaign online to increase profit and for
brand awareness. From this, it can be seen that in many cases
Twitter is used as a broadcasting platform for organizations.

To conclude, this social identity results give a clearer
idea on the type of users who are involved in discussions of
technology and treatments of Prostate and Testicular cancers
within the Movember campaign online, specifically on Twitter.
Twitter users who identify themselves according to their oc-
cupations or vocations/interests seem to be more probable to
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tweet about technologies and treatments. We find this result
interesting because it may imply that people tweeting about
technologies and treatments find that the occupation is more
important to them when compared to the other identity cate-
gories. This assumption can be investigated in further future
research.

4.4 Limits and Implications of this research
There are a few limitations in this research. One important
limitation to this work is that it only provides results ob-
tained from Twitter conversations of one year (2014) about
the Movember campaign in the UK. Therefore, it is not pos-
sible to generalize the results to a global setting or different
times, as results of other countries or years may vary. Simi-
larly, this research analyzed content available only on Twitter
and thus the results cannot be extended to all social media
platforms.

5. Conclusions
This paper managed to provide answers regarding whether
users participating in the 2014 UK Movember campaign are
tweeting about technology and treatment, and who those users
are. Furthermore, the way such users frame their tweets was
also investigated.

In the end it can be concluded that there are 1439 users
tweeting about technology and treatments. The tweets of such
users contribute to only %0.5 of the tweets from the UK 2014
Movember campaign, which is a very small percentage indicat-
ing that technology and treatments of Prostate and Testicular
cancers is not a dominant topic of discussion during the UK
2014 Movember campaign on Twitter. In the case where users
do tweet about technology and treatment, the fundamental
themes mentioned were regarding types of cancer treatments,
examination techniques, diagnosis methods and technologies
used for diagnostic imaging. Predictably, the most prominent
keywords of technology and treatments were of the most com-
monly used for the diagnosis and treatment of Prostate and
Testicular Cancers within the UK. Furthermore, the social
identity of individual users tweeting about technology and
treatment was predominantly Occupational, as 55.9% of the
profiles were classified under the ’Occupation’ category of
social identity. Moreover, it can be stated that organizations
made use of the Movember campaign on twitter to promote
their products and services, while most individuals used it
to express their interest in technology and treatments, or to
showcase their topic of research as academics and/or to show
support to the campaign and relatives suffering of cancer.

5.1 Recommendations for Future Research
Given the chance to further investigate the presence of Tech-
nology and Treatment of Prostate and Testicular Cancers
within the conversations of online users, this study would
be extended to consider other social media platforms. This
would provide an insight of which platform is most suitable

to provide awareness or include conversations about technolo-
gies and treatments correlated with Prostate and Testicular
Cancers. Additionally, further research may be used to eval-
uate measurable outcome regarding the awareness of such
technologies and treatments in the UK, which has not been
made for this paper due to time restrictions and lack of re-
sources. This can be investigated by using extra research
methods such as surveys and interviews to determine whether
social media platforms have an influence on the actual be-
havior of people, knowledge and awareness of Prostate and
Testicular Cancers technologies and treatments.

Additionally, the results obtained concerning the social
identity of Twitter users who tweet about technologies and
treatments may be implemented to conduct further research.
As an example, it may be a possibility that people who view
occupation as more important than other social identity cate-
gories such as those regarding relations or religion are more
probable to talk about technologies online. This hypothesis
can kick-start further research.
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1. Technology and Treatment of Prostate
and Testicular Cancers keywords

The following list of keywords was derived after conduct-
ing a short review of existing literature related to commonly
used and researched technologies and treatments for Prostate
and Testicular cancers. In the end, the works of Wasson
et al. (1993); Heidenreich et al. (2011) as well as the web-
site of the Cancer Research Society in the United Kingdom
(http://www.cancerresearchuk.org/, 2016a,b) has been used
to establish the following list of keywords related to Prostate
and Testicular cancers technologies and treatments:

• Gleason
• Prostate cancer antigen 3 (PCA3)
• Radiation therapy / Radiotherapy
• Chemotherapy
• Hormone therapy
• Conformal radiation therapy (CRT)
• Intensity modulated radiation therapy (IMRT)
• Proton beam radiation
• Nanotechnology
• Radiofrequency
• Ultrasound
• Transrectal ultrasound(TRUS)
• Color Doppler ultrasound
• Biopsy
• MRI / scanner / mri-scanner
• Positron-emission tomography (PET)
• Multiparametric MRI
• Brachytherapy
• Radical prostatectomy
• Genetics/genes
• Immunotherapy
• Hormonal medicine ”5-alpha reductase inhibitors”
• Prostate-specific antigen (PSA)
• 4Kscore
• Digital rectal exam (DRE)
• TMPRSS2:ERG
• ConfirmMDx
• Vaccine treatment
• Bone directed treatmemt
• Cryotherapy
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