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Abstract

Aim

This scoping review aimed to give an overview of the current state of research regarding the
(mis-) use of terms related to schizophrenia on Twitter and answer three research questions
addressing the number, the design and the key findings of the included studies.

Methods

The search, screening and inclusion of literature was carried out using PubMed and Scopus
from the 27 October to the 3™ of November 2023. This scoping review followed the five
stages developed by Arksey and O’Malley and the PRISMA reporting guidelines. The results
were depicted in tables followed by a narrative summary of the findings.

Results

A total of twelve studies were included that were relevant to the topic. All of the studies
employed a (manual) content analysis approach and some additionally analysed quantitative
data or used a text-mining/natural-language-processing approach. A majority of the studies
found that terms related to schizophrenia in tweets were misused, also compared to other
mental and physical health conditions. Only a fraction of tweets opposed misuse and provided
scientifically accurate information.

Conclusions

This scoping review suggests that misuse regarding schizophrenia on Twitter is high.
Nevertheless, these results have to be interpreted with caution as the research topic appears to
be quite recent. Further research is needed and could expand into additional studies on the (mis-
) use of psychiatric terms on Twitter as well as possible positive effects of social media on the

perception of mental health conditions.
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1. Introduction

Schizophrenia is a severe mental health disorder which causes psychosis and can affect
several areas of life such as family, personal life and social functioning. This condition contains
impairments in reality perception and behavioural changes. Common symptoms are persistent
delusions (fixed belief that something is true despite contrary information), persistent
hallucinations (sense or feel things that are not there), disorganized thinking and highly
disorganized behaviour (doing things that appear unusual or aimless, unpredictable or
inappropriate emotional responses) (World Health Organization [WHO], 2022). The onset of
schizophrenia is most often during late adolescence or the twenties and it affects 24 million
people worldwide with a rate of one in 222 people among adults (WHO, 2022).

Individuals diagnosed with schizophrenia frequently face human rights violations in
mental health institutions as well as in community settings (Schomerus et al., 2012). The
intense and widespread stigma surrounding this condition results in social exclusion and
negatively influences relationships with family and friends (Sarisoy et al., 2013). This further
contributes to discrimination which can affect access to several vital areas such as education,
housing and employment. Research indicates that the level of social rejection did not change
for the better and even worsened over time for people with schizophrenia (Schomerus et al.,
2012). With respect to stigmatization, Gerlinger et al. (2013) found that on average 64.5 percent
of schizophrenic patients perceived stigma, 55.9 percent actually experienced it and 49.2
percent reported alienation.

In comparison to other mental health disorders such as depression, the labelling of
schizophrenia as a mental illness affects emotional reactions negatively for people suffering
from schizophrenia. People with schizophrenia are also more often considered to be dangerous,
unpredictable and unreliable (Jackowska, 2009). They evoke more fear whereas depression

evokes pro-social reactions (Angermeyer & Matschinger, 2003) and these differences in the
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perception of dangerousness can also be found across countries and cultures (Angermeyer et
al., 2004).

Individuals with schizophrenia also encounter bias and stigma within mental health
institutions. Mental health professionals, including psychiatrists, possessed more negative
stereotypes about schizophrenia compared to the general population. Research showed that the
degree of social distance towards both major depression and non-cases was lower than that
towards schizophrenia. Overall, mental health professionals tend to seek emotional distance
from individuals diagnosed with schizophrenia (Nordt, Rossler & Lauber, 2006).

It is important to look at the discourse about mental health conditions such as
schizophrenia on social media platforms as they have become an outlet to share information
and knowledge in a fast and easy manner (McGowan et al., 2012). Social media changed how
people look for information about mental health conditions and it has become an important tool
for many to find mental health related information (Lee et al., 2014). Especially the social
media platform Twitter is used often to discuss and distribute information about mental health
conditions (Alvarez-Mon et al., 2018). People used this platform frequently as they felt like it
was a space for expression, a means for communication and it was easy to share and receive
information (Berry et al., 2017). Overall, it is still unclear how useful social media can be to
discuss mental health conditions and for people suffering from them (DeAndrea & Anthony,
2014).

Social media platforms may allow for a wide range of benefits such as enabling people
to engage with each other in beneficial ways globally (Wang et al., 2019). They have become
a tool for people to foster connections, reduce social isolation and nurture a sense of community
with likeminded people (Berry et al., 2017). Nowadays, they can be a source for happiness and
positive feelings (Burke & Kraut, 2016, cited by Kender, 2022). Through social media, peer

support communities are more accessible than ever before (Kender, 2022).



Page |7

Nevertheless, there are also potential downsides. Social media platforms contain plenty
of misinformation which tends to receive more popularity than accurate information. This bias
also exists when looking at health related topics. Misinformation is mostly directed by personal,
negative and opinionated tones. Individuals, especially when fearful or doubtful, can become
more susceptible to such misinformation which is difficult to alter in those circumstances.
Social media allows for misinformation to flourish (Wang et al., 2019). Social media can be
seen as a double-edged sword (Kender, 2022), with on the one hand enabling communities to
be created and fostering connectedness while on the other hand they allow for misinformation
to spread.

Twitter is a social media platform where almost anything can be discussed and shared
no matter how sensitive the content of the discussion. Research suggests that the majority of
toxic comment datasets, which include insults, threats or hate speech, were collected on Twitter
(Risch, 2023). Guberman, Schmitz and Hemphill (2016) found that a fair amount of verbal
violence did occur in tweets. In addition, when looking at the “vibe” of social media platforms,
Twitter is oftentimes described as angry and toxic (Kender, 2022). This may be due to users
having almost no control over what they are trying not to see, which is content filled with
negative emotions (Kender, 2022). As of December 2022, Twitter’s audience accounted for
over 368 million monthly active users worldwide (Dixon, 2022).

Therefore, it is vital to explore the (mis) use of terms related to schizophrenia on Twitter.
The aim of this scoping review is to give a clear and concise overview of the current state of
research on the use of the term schizophrenia on Twitter. The research questions that this review
wants to answer are: “How many studies have been conducted on the topic?”, “How were these
studies designed?” and “What did these studies find with respect to the use and potential misuse

of terms on Twitter?”.
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2. Methodology

The type of review that was selected to answer the research question is a scoping review.
Scoping reviews are performed to depict key concepts of research fields, construct definitions
or explore the contextual limits of a topic (Elm, Schreiber & Haupt, 2019). Scoping reviews
give an overview of the current state of the art without a formal evaluation of the
methodological quality of the included studies. Their main function is to support future
systematic reviews as well as support clinical and practical decision making (Elm, Schreiber
& Haupt, 2019). Scoping reviews can mainly be used for hypothesis-generation; they are
exploratory in nature (Tricco et al., 2016). In general, they provide an alternative way of
collecting and reviewing existing literature compared to more traditional approaches (Rumrill,
Fitzgerald & Merchant, 2010).

Due to a lack of clear guidelines on how to conduct scoping reviews, but to be able to
ensure replicability, this scoping review followed five stages developed by Arksey and
O’Malley (2005). These stages can be seen depicted more clearly in Figure 1 below. The search,
screening and inclusion of literature began on the 27" of October and ended on the 3™ of

November 2023, spanning a total of one week.
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Figure 1

Five stages of Scoping Reviews by Arksey and 0'Malley (2005)
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Literature search

In the first stage it was important to specify the research question by a rapid review of
the available literature. To conduct this review, the databases PubMed and Scopus were
utilized. PubMed, officially inaugurated in 1997, is a database developed in the USA and covers
articles from 1950 to the present while Scopus, officially inaugurated in 2004, was developed
in Europe and covers articles from 1966 to the present. Both cover a large number of journals
in many different languages and provide links to free full-text articles. It was decided to use
both databases because PubMed is a very easy to use and free database while Scopus provides

a larger number of journals than PubMed (Falagas et al., 2008).
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To get a quick overview on what has already been done in the research field, the only
search terms “Twitter” and “Schizophrenia” were kept very general. This produced 31 records
on PubMed and 43 records on Scopus, totalling 74 records. It became evident that research
data regarding the research topic was rather scarce. Therefore, it was decided to keep the
research questions more exploratory as there was not enough evidence to formulate directed
hypotheses.

The next step was to set the scope. Based on the findings from stage one, the search
terms “use”, “misuse” and “psychotic/sis” were added and used in combination with the search
terms “Twitter” and “Schizophrenia” to identify relevant articles based on their title, abstract
or keywords. The additional search terms did not identify any further records, so the 31 records

on PubMed and 43 records on Scopus were kept, totalling 74 records in the course of the search

of literature.

Screening of literature

In the third stage, the studies were screened to be selected for analysis. To have guidance
for study selection, this scoping review followed the PRISMA reporting guidelines specifically
for scoping reviews which can be seen in Figure 2 (Peters et al., 2015). Additionally, it was
also important to set up inclusion and exclusion criteria as they specify which studies will be
included or excluded from the database without extensive evaluation (Meline, 2006). The
inclusion and exclusion criteria that were developed for this thesis are: the articles included are
either written in English, German or Polish, are relevant to the topic and social media platform
and are fully accessible.

In the step identification, the total of 74 records combined from PubMed and Scopus
were screened regarding their title and marked with a checkmark when they appeared relevant
to the topic. These were reduced down to 19 by looking at the titles and reading through the

abstract, with two additional records being found from looking through the references of the
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remaining records. By comparing the findings from both databases, it became clear by the titles
and abstracts that both databases produced similar results, leaving twelve unique records in
total after duplicates had been removed. Lastly, these records were checked for full-text-

accessibility and all twelve records were fully accessible.

Figure 2

PRISMA Scoping Review Study Selection Process

= . . S

8 Records 1dentified through Additional records 1den‘nﬁedg
8 data base searching through other sources |
b= n=19) (n=2)

3

Records after duplicates removed

n=12)
en
.8
f=i
5
3 v
Records screened Records excluded
—
(n=12) (n=0)
2 l
E Full-text articles assessed Full-text articles excluded,
2 for eligibility with reasons
= (n=12) (n=0)
v
Studies included

(n=12)

(Figure inspired by Peters et al., 2015)

Inclusion of literature

Based on the screening, none of the remaining records were excluded since they all

fulfilled the inclusion criteria, resulting in twelve records eligible for analysis.
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In stage four, the data from the twelve included records was extracted, mapped and
charted. Important steps in this stage were data extraction and analysis. For the data extraction
and analysis, it was decided that next to the authors, the publication year of the study and type
of study, there should be a focus on the aim of the study, number of tweets analysed, the
methods and the key findings. To present a clear overview of the current state of research,
tables summarizing the important variables were created.

The last stage contained narratively summarizing, synthesizing and reporting the
results. Next to the table that was created in stage four, it was important to highlight and

compare differences and similarities regarding the results more closely in text.

3. Results

Within the search of studies, a total of 74 records were retrieved from the databases
PubMed (31 records) and Scopus (43 records). Among these, 55 records were excluded after
screening as they were not relevant to the topic. Additionally, of the remaining 19 records,
seven were duplicates and therefore excluded. These exclusions left twelve records for a full-
text review based on the screening of titles and abstracts. Following the full-text review, all of
them were included in this scoping review. In Table 1 an overview of the included records can
be found focussing on the publication year, study design, total number of tweets analysed and

aim of the records.
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Author, publication year, study design, number of tweets analysed and aim of included articles

Author Published Study Design # Tweets Text- Aim
analysed mining/NLP?
Alvarez-Mon et 2019 Qualitative content 15,443 No - Analyse the content and key metrics (likes,
al. (1) analysis and quantitative comments, reposts) of tweets referring to
user metrics analysis psychosis in comparison to tweets referring to
control diseases such as breast cancer, diabetes,
Alzheimer and HIV.
Athanasopoulou 2016 Qualitative content 444 No - Examine the use of the term schizophrenia in
etal. (2) analysis comparison with that of diabetes on Greek Twitter.
Bademli et al. 2023 Qualitative content 7,291  No - Evaluate stigmatizing attitudes towards
3) analysis schizophrenia among Turkish Twitter users.
- Investigate the use of the terms schizophrenia,
schizophrenic, psychosis and psychotic.
Delanys et al. 2022 Qualitative content and 3,040  Yes - Find out how therapeutic psychiatric terms are
4) sentiment analysis and Sentiment used on French Twitter.
quantitative term analysis
frequency analysis (Brat tool)

! Abbreviation for natural-language-processing
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Dikeg et al.

()

Jilka et al. (6)

Joseph et al. (7)

Kara et al. (8)

2023

2022

2015

2022

Sentiment analysis and 3,406
qualitative content
analysis

Mixed Methods 13,313

Sentiment analysis

Qualitative content 1,838
analysis and quantitative

analysis

Quantitative analysis 3,000
and manual qualitative

content analysis

Yes
Sentiment
analysis
(BERT)

Yes
Sentiment
analysis
(TextBlob)
and machine
learning

No

No

Analyse the type of word use, the polarity of
tweets and compare the frequency of these terms
to those observed in English-related work.
Qualitatively examine Turkish tweets about
schizophrenia regarding stigmatization and

discrimination.

Develop a service user supervised machine
learning method to identify stigmatising tweets
reliably and identify the prevalence of

schizophrenia stigma on Twitter.

Examine the use of the adjective and noun forms
of the term ‘schizophrenia’ compared to the term
‘diabetes’ on Twitter.

Evaluate the prevalence of stigmatizing and
trivializing attitudes and the meanings attributed
to schizophrenia and its derivatives on Turkish

Twitter.




Page |15

Passerello et al.

9)

Reavley et al.
(10)

Robinson et al.

(11)

Wynn et al. (12)

2019

2014

2019

2017

Quantitative analysis 840
and manual qualitative

content analysis

Qualitative content 5,907
analysis
Qualitative manual 13,000

thematic analysis and

quantitative analysis

Qualitative affective 2,000

content analysis

Yes
LIWC?

Compare attitudes towards the terms

schizophrenia and psychosis on Twitter.

Provide insights into how Twitter users share
information about depression and schizophrenia,
the type of information shared and the relative
proportions of supportive or stigmatising attitudes
regarding the illnesses.

Investigate the prevalence of stigmatising and
trivialising attitudes on Twitter across several
mental and physical health conditions such as
schizophrenia, bipolar, AIDS, HIV.

Examine to what degree tweet content could be
perceived as negative or non-supportive of various
disorders such as schizophrenia, bipolar and breast

cancer.

2 Abbreviation for Linguistic Inquiry and Word Count
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The publication years of the twelve included studies have a range of nine years with the
first study being published in 2014 and the most recent study being published in 2023. A
majority of the studies were published between 2019 and 2023, suggesting that the research
interest in the use of terms related to schizophrenia on Twitter is quite recent. Most of the
studies used a (manual) qualitative content analysis approach with half of them also covering
quantitative data like term frequencies or differences between categories such as word type
(noun vs. adjective). Four studies also employed a text-mining/natural-language-processing
approach to automatically uncover sentiments or topics in tweets using different methods,
namely the BRAT tool (Stenetorp et al., 2012), BERT sentiment analysis (Hoang, Bihorac &
Rouces, 2019), TextBlob (Gujjar & Kumar, 2021) and Linguistic Inquiry and Word Count
(LIWC) (Francis & Booth, 1993). Sample sizes varied widely, ranging from a minimum of 444
tweets to a maximum of 15,443 tweets used for analysis.

Based on the aims of the studies, the articles were divided into four groups. Group one
contains the studies which aimed to compare the use of terms related to schizophrenia with the
use of terms regarding various other mental and physical health conditions such as breast
cancer, HIV and depression to examine if there is a difference in stigmatization. Group two
contains the studies which specifically aimed to compare the usage of terms related to
schizophrenia with the somatic illness diabetes. Group three contains the studies which focus
on the use of terms related to schizophrenia solely in the context of Turkish Twitter and, lastly,
the studies in group four are seen as stand-alone studies as their aims cannot be grouped
thematically with any other study. One study aimed to develop a machine learning method to
reliably identify stigma regarding schizophrenia on Twitter and the second study aimed to
compare the terms schizophrenia and psychosis in particular to find out if there is a difference
in the proportion of stigmatization regarding these terms. The different studies were narratively

synthesized based on these groupings.
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Group one: studies comparing tweets about schizophrenia with tweets about other
mental and physical health disorders

Table 2 gives an overview of the methods and key findings of the studies by Alvarez-
Mon et al. (2019), Delanys et al. (2022), Reavley and Pilkington (2014), Robinson et al. (2019)
and Wynn et al. (2017) that aimed to investigate the use of terms related to schizophrenia
compared to the use of terms related to various mental and physical health disorders on Twitter.

Overall, these studies reported mixed findings. On the one hand, it was found that tweets
referring to schizophrenia and its derivatives were more trivializing and stigmatizing when
compared to various other mental and physical health conditions such as bipolar disorder,
depression, HIV or breast cancer. Misuse was high in schizophrenia-related tweets. On the
other hand, it was also found that scientific appropriateness was the highest in tweets referring
to schizophrenia and they were also mostly neutral or supportive. This suggests Twitter may
not consistently be a source of either stigmatization vs. support for people suffering from
schizophrenia.

In general, Robinson et al. (2019) found that mental health conditions were more likely
to face stigma and trivialization compared to physical health conditions with schizophrenia
occurring to be the most stigmatized among mental health conditions. Tweets related to mental
health conditions were more prone to be discussed through opinion and these tweets carried
stigmatizing tones. In contrast, discussions about physical health conditions were more
commonly characterized by informative content. Established subthemes for stigmatising tweets
were: negative descriptor (utilizing the illness to portray something in a negative light); wishing
illness upon someone; associating the illness with negative characteristics; joking and
stereotyping (Robinson et al., 2019).

Specifically for tweets referring to schizophrenia, it was found that they had a
significantly higher frequency of misuse and derogatory content as well as a higher percentage

of non-medical content when compared to control diseases such as diabetes, HIV, Alzheimer
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or bipolar disorder (Alvarez-Mon et al., 2019; Delanys et al., 2022; Wynn et al., 2017).
Regarding polarity, it was found that half of the tweets were annotated as having a negative
polarity and were especially related to the spectrum of psychotic disorders (Delanys et al.,
2022). In particular, the terms psychotic and psycho had a negative polarity, except for the term
schizophrenia which primarily had a mixed or neutral polarity (Delanys et al., 2022).
Furthermore, most of the studies found that these terms were used as insults in a majority of
tweets highlighting the high prevalence of misuse of schizophrenia on Twitter (Alvarez-Mon
et al., 2019; Delanys et al., 2022; Robinson et al., 2019).

Among the tweets depicting stigmatizing attitudes towards schizophrenia, the majority
conveyed self-stigma, inaccurate beliefs about the condition, mocked or trivialised individuals
with schizophrenia, expressed an unwillingness to be in social contact with them or held the
belief that individuals with schizophrenia are dangerous (Reavley & Pilkington, 2014).
Oftentimes they were also associated with violent events, terrorist attacks or occurred in the
context of political tensions (Delanys et al., 2022). Robinson et al. (2019) propose this supports
the suggestion that stigma is often fuelled by (misinformed) opinion.

On the contrary, Alvarez-Mon et al. (2019) found that tweets referring to schizophrenia
had the highest medical appropriateness and a higher frequency of content about disease
prevention when compared to the control diseases. Especially when comparing depression and
schizophrenia in particular, the analysis of the attitude in tweets towards depression and
schizophrenia revealed that the majority of tweets for both conditions were supportive or
neutral. However, stigmatizing attitudes were more prevalent in tweets referring to
schizophrenia. Some tweets about schizophrenia even were explicitly anti-stigma. The majority
of schizophrenia tweets aimed to increase awareness of schizophrenia or share research

findings (Reavley & Pilkington, 2014).
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Overview of methods and key findings of group one

Author Methods

Key findings

(1)

(4)

(10)

(11)

(12)

Qualitative content analysis and

quantitative user metrics analysis.

Qualitative content and sentiment
analysis and quantitative term
frequency analysis.

Qualitative content analysis.

Qualitative manual thematic analysis

and quantitative analysis.

Qualitative affective content analysis.

The affective content was analysed

using LIWC.

Psychosis-related tweets had significantly higher frequency of misuse and derogatory
content but medical appropriateness was the highest and they had more content about
disease prevention.

Misuses were especially related to the spectrum of psychotic disorders compared to those
related to the spectrum of depression. Terms from the spectrum of psychotic disorders had a
negative polarity except for schizophrenia which had a mixed or neutral polarity.

Most tweets for both depression and schizophrenia were supportive or neutral but
stigmatising attitudes were more frequent in tweets referring to schizophrenia.

Mental health conditions were more likely to face stigma and trivialization compared to
physical health conditions with schizophrenia being the most stigmatized among mental
health conditions.

Tweets related to mental health conditions mainly contained personal opinion while tweets
about physical health conditions were characterized by informative content.

A majority of the tweets containing the hashtag breast cancer were supportive while most
tweets using the hashtags schizophrenia and bipolar disorder were non-supportive and

mostly in the misuse category.
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Group two: studies comparing tweets about schizophrenia with tweets about diabetes

Table 3 gives an overview of the methods and key findings of the studies by Joseph et
al. (2015) and Athanasopoulou and Sakellari (2016) that aimed to investigate the use of terms
related to schizophrenia compared to the use of terms related to diabetes on Twitter.

Overall, these studies found that tweets referring to schizophrenia tended to be more
negative, medically inappropriate, sarcastic and non-medical when compared to tweets
referring to diabetes which suggests a misuse of the term schizophrenia and its derivatives on
Twitter.

Joseph et al. (2015) and Athanasopoulou and Sakellari (2016) found statistically
significant differences in tweets between schizophrenia and diabetes where tweets associated
with schizophrenia showed a higher degree of negativity, medical inappropriateness, sarcasm
and non-medical use. It was found that the adjective form “schizophrenic” was more closely
associated with negative bias and sarcasm, proposing that negative associations are particularly
prevalent when schizophrenia is used as an adjective (Joseph et al., 2015). Additionally,
Athanasopoulou and Sakellari (2016) found that the majority of tweet sources for
schizophrenia tweets came from personal accounts whereas the diabetes tweets were from
blogs or informational websites. Common contents of the tweets were something extreme,
unpredictable or unreasonable where schizophrenia was used to describe unreasonable actions
or situations and contradictions or opposite extremes where schizophrenia for example was
used as a synonym to bipolar disorder (Athanasopoulou et al., 2016).

Their findings confirm the presence of misuse of terms related to schizophrenia on
Twitter with prevalent negative, inappropriate and sarcastic sentiments. Their findings show
that the use of the term is deviating from appropriate medical usage and that this is not as
common when compared to another significant illness such as diabetes (Joseph et al., 2015;

Athanasopoulou & Sakellari, 2016).
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Table 3

Overview of methods and key findings of group two

Author Methods Findings

(2) Deductive qualitative content analysis. Schizophrenia tweets tended to be more negative, medically

Differences calculated with chi-square-tests for source, medical inappropriate, sarcastic and used non-medically compared to

appropriateness, negativity and sarcasm. diabetes.
(7) Qualitative content analysis and quantitative analysis. Negative, inappropriate, non-medical and negative sentiments
Chi-square tests to examine differences in the distributions about schizophrenia are prevalent on Twitter and this is unlikely

across illness type and word form (noun vs. adjective) when compared to another significant illness such as diabetes.
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Group three: studies investigating tweets about schizophrenia on Turkish Twitter

Table 4 gives an overview of the methods and key findings of the studies by Bademli,
Kaya Kili¢ and Kayakus (2023), Dikeg, Oban and Baris Usta (2023) and Kara and Senel Kara
(2022) that aimed to investigate the use of terms related to schizophrenia in the context of
Turkish Twitter.

Overall, these studies found that a majority of Turkish tweets referring to schizophrenia
were stigmatizing and expressed negative sentiments about schizophrenia especially in
political context. Most of the terms related to the disorder were used as an insult to mock and
humiliate others, although there were also users who actively combatted schizophrenia stigma
and mental health professionals who provided scientific information about the disorder. These
studies suggested misuse and a lack of awareness and education about schizophrenia among
Turkish Twitter users.

Kara and Senel Kara (2022) discovered a significant prevalence of misuse of the term
schizophrenia and its derivatives, particularly in the context of political discussions and social
interactions on Turkish Twitter. The findings suggest a deviation from proper medical usage of
the terms. Schizophrenia related words, especially the adjective “schizophrenic”, were often
used in an offensive manner and metaphorically to insult, mock and humiliate others. In
particular, terms were often used as synonyms for “mad”, “insane” and “crazy”, especially to
describe supporters of opposing political parties. A fraction of tweets associated schizophrenia
with unpredictability, dangerousness and homicidal tendencies (Kara & Senel Kara, 2022).

Additionally, the study by Bademli, Kaya Kili¢ and Kayakus (2023) identified three
main themes which were insult, negative view and anti-stigma that were prevalent on Turkish
Twitter. Similarly, Dike¢, Oban and Baris Usta (2023) were also able to establish four main
themes which were news about violent patients where Twitter was used to share these incidents,

insults, mockery and information. In accordance with the study by Kara and Senel Kara (2022),
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the themes insult, negative view and mockery showed that the vast majority of tweets expressed
negative sentiments about schizophrenia and were used to insult, mock, humiliate or degrade
others, especially politicians and people in the news. Terms related to schizophrenia were used
as behavioural criticism (Bademli, Kaya Kili¢ & Kayakus, 2023; Dikeg¢, Oban & Baris Usta,
2023).

In contrast, these studies identified the theme anti-stigma and information which
showed that a fraction of tweets displayed supportive attitudes for people with schizophrenia.
Some tweets specifically contained psychoeducation about its definition, causes, symptoms
and treatment. Some tweets directly opposed tweets containing insults and negative attitudes
by expressing support for people suffering from the disorder. Also, these studies identified
tweets from professional branch organisations which defended patients’ rights, provided
information about self-help group activities and combatted stigmatization (Bademli, Kaya
Kili¢ & Kayakus, 2023; Dikeg, Oban & Baris Usta, 2023).

In alignment with the study by Kara and Senel Kara (2022), these studies suggest
misuse and a poor understanding of schizophrenia on Turkish Twitter, especially in political
and social context, although they were able to identify support for and education about this

mental health condition.
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Author Methods

Key findings

3) Qualitative content analysis.

(5) Sentiment analysis (BERT) based on artificial
intelligence applications (Tweepy Packet) and

qualitative content analysis by two researchers

(Colaizzi phenomenological interpretation method).

(8) Quantitative term frequency analysis and manual

qualitative content analysis

The terms schizophrenia/c and psychosis/tic were misused and commonly
used in tweets depicting negative and stigmatizing attitudes on Turkish
Twitter.

Majority of the tweets expressed negative sentiments about schizophrenia
and the term was often used between individuals to insult, mock, humiliate

or degrade politicians, people in the news and others.

Identified high rates of misuse of the term schizophrenia and its derivatives,
suggesting a deviation from appropriate medical usage of the terms.
A general lack of awareness and education among the Turkish public

regarding this mental health condition.
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Group four: the stand-alone studies

Table 5 gives an overview of the methods and key findings of the two stand-alone
studies. The study by Jilka et al. (2022) attempted to create a service user machine model to
identify schizophrenia stigma on Twitter and the study by Passerello, Hazelwood and Lawrie
(2019) compared terms related to schizophrenia with terms related to psychosis on Twitter. It
was decided to treat this study also as stand-alone because it stayed within this mental health
condition and compared the terms schizophrenia/c and psychosis/tic specifically.

The first stand-alone study by Jilka et al. (2022) showed that machine learning methods
can reliably identify stigma in tweets referring to schizophrenia at a larger scope when these
models are developed by individuals with experience using mental health services. Utilizing
the SVM, they discovered that it identified stigma in 46.7 percent of all included English tweets
referring to schizophrenia. These tweets displayed significantly more negative sentiment and
subjectivity.

The second stand-alone study by Passerello, Hazelwood and Lawrie (2019) revealed
that the term psychosis was more frequently included in tweets conveying negative attitudes,
therefore a name change of schizophrenia to psychosis may not have a significant positive
impact on the perception of schizophrenia in general. The majority of tweets were neutral for
both terms but there was a considerable difference in the prevalence of stigmatising tweets.
Specifically, almost 10 percent of the schizophrenia tweets were stigmatising, whereas 31.5
percent of psychosis tweets were stigmatising. A majority of tweets referring to schizophrenia
could be allocated in the theme anti-stigma whereas the same relationship could not be
established for tweets referring to psychosis. For both illnesses, the majority of tweets were
mocking or trivialising the illness with a higher proportion of tweets mocking or trivialising
psychosis suggesting more prevalent stigmatising attitudes regarding psychosis (Passerello,

Hazelwood & Lawrie, 2019).
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Table 5

Overview of methods and key findings of group four

Author Methods Key findings

(6) Sentiment analysis (TextBlob) and machine The SVM was the best performing model and identified public stigma in 47 percent of
learning (Support Vector Machine (SVM)).  English tweets which were more negative in sentiment.
Stigma associated with schizophrenia on Twitter can be accurately identified through
the collaborative development of supervised machine learning models, particularly
when individuals with lived experience of using mental health services are involved.
9) Quantitative analysis and manual qualitative The term psychosis was more commonly included in tweets expressing negative
content analysis. attitudes than those referring to schizophrenia which suggests that a name change of
Chi-square tests to compare the proportions  schizophrenia may not have a more significant impact on the perception of these

of different types of tweets. conditions in general.
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4. Discussion

Main findings

The current scoping review aimed to address three research questions. The first question
included how many studies have already been conducted on the (mis-) use of the term
schizophrenia on Twitter. In total, twelve studies were included. The publication years of these
studies range from 2014 to 2023 with a majority of them being published between 2019 and
2023 suggesting that the research field is quite recent and still emerging.

The second research question aimed at synthesizing how these studies were designed
referring to the methodology and aims. The majority of the studies used a (manual) qualitative
content analysis approach while a few also added a quantitative component by for example
analysing term frequencies or statistical differences between categories such as word forms
(noun vs. adjective). Interestingly, four of the included studies additionally used a text-
mining/natural-language-processing approach using tools such as the Brat tool, BERT
sentiment analysis, Text Blob and Linguistic Inquiry and Word Count (LIWC) to automatically
uncover sentiments or topics in tweets.

Five studies looked at the difference in stigmatization between schizophrenia and other
mental and physical health conditions. Two studies specifically looked at the difference of the
usage of terms related to schizophrenia compared to the usage of terms compared to diabetes.
Three studies highlighted schizophrenia in the context of Turkish Twitter. One stand-alone
study tried to develop a service user machine learning method to identify schizophrenia stigma
reliably while another one specifically compared the terms schizophrenia/c with psychosis/tic
and stayed within this mental health condition.

The third research question aimed at synthesizing how terms related to schizophrenia
are used and potentially misused on Twitter. All in all, this scoping review found that a majority

of the studies found strong indications of misuse on Twitter regarding the term schizophrenia
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and its derivatives, also when compared to other mental and physical health conditions such as
depression, HIV, diabetes and breast cancer. Most commonly, tweets related to schizophrenia
were more negative in sentiment, sarcastic and used non-medically than tweets referring to
another condition. Terms related to schizophrenia were oftentimes used as insults to mock and
humiliate others, especially in the context of social interactions and political context. On the
contrary, there were also a few studies that identified tweets about schizophrenia which were
mostly neutral or supportive and opposed stigma against this mental health condition by
spreading medically accurate information, reporting research findings and increasing
awareness (Reavley & Pilkington, 2014). Nonetheless, the proportion of studies that identified
misuse outweighed the studies that reported positive results suggesting that Twitter currently
may not consistently be a space to seek support and comfort for people suffering from
schizophrenia (Wynn et al., 2017). People with this mental health condition appeared to be
targets of negative ideas and prejudice on Twitter (Alvarez-Mon et al., 2019), showing that
stigma against schizophrenia may be widespread on Twitter.

The findings from this scoping review are consistent with findings from previous works
showing that Twitter may not consistently be a source to seek support or comfort. On the one
hand, Twitter displayed a considerable amount of misuse regarding different conditions such
as menstruation (Urban & Holtzman, 2023), pre-exposure prophylaxis (PrEP) (Schwartz &
Grimm, 2017) and mental health in general (Pavlova & Berkers, 2022). On the other hand,
Twitter may also be space which could increase open dialogue without feeling judged (Berry
et al., 2017), strengthen empowerment (Betton et al., 2015) and support mental health services

(Peters, Uible & Chisolm, 2015).

Strengths and limitations
The current scoping review had several strengths and limitations. By following the

PRISMA guidelines (Peters et al., 2015), the steps developed by Arksey and O’Malley (2005)
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and describing the methods in detail, this scoping review ensured a certain degree of
replicability. It gives a concise overview of what has already been done in the field of interest,
therefore identifying knowledge gaps and giving orientation in which direction future studies
possibly may go. Also, a set period of time was not defined which is an advantage for portraying
a broad overview of the current state of the art of research of the use of terms related to
schizophrenia on Twitter since choosing a narrow time period could have gravely limited the
number of eligible studies (Meline, 2006).

While this scoping review has its strengths, there are also limitations. Scoping reviews
have inherent limitations because the focus is to provide width of a research field. As a
consequence, a meta-analysis is generally not conducted in a scoping review (Tricco et al.,
2016). This can also lead to discussions about the extent to which width (covering all available
material) is more important than depth (providing a detailed analysis of a smaller number of
studies) (Arksey & O’Malley, 2005). There is no definite guideline on how to conduct a scoping
review, so there is a lot of variability in labelling, definition, methodology and reporting which
limits their potential (Colquhoun, 2014). This may also lead to different results due to different
methods being applied to the same research question (Tricco et al., 2016). Furthermore, a
literature review, including the selection and interpretation of articles, is usually carried out by
two people. In the current review, this was carried out by a single researcher which may have
led to articles not being found and included in this scoping review. Additionally, the literature
search was mainly done in the English language, so studies in foreign languages may also have
been missed. It has to be noted that the findings may be specific to Twitter and can therefore

not be generalized to other social media platforms.

Implications
While this scoping review identified high rates of misuse towards schizophrenia and its

derivatives, it is important to briefly shed light on several possible positive effects of social
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media. For example, social media can be used to identify people with schizophrenia based on
posts users make (McManus et al., 2015), it could help improve the quality of mental health
services by being a source of feedback for mental health professionals (Shepherd et al., 2015)
and it could help foster a community and sense of belonging (Berry et al., 2017). This scoping
review specifically found that medical appropriateness was the highest in tweets referring to
schizophrenia and tweets also contained scientifically accurate information, reported research
findings and aimed to increase awareness. These potential relations have yet to be examined

more closely for schizophrenia and may be subjects of future research.

Conclusion

The current review suggests that Twitter displays much misuse regarding the term
schizophrenia and its derivatives. The current state of research already offers studies with
diverse aims and approaches which compare the use of terms related to schizophrenia on
Twitter with various mental and physical health conditions as control groups. As of the current
state, results are greatly homogeneous suggesting a high prevalence of misuse. Further research
is needed on this topic which could extend into finding out more about the (mis-) use of
schizophrenia on Twitter and other social media platforms such as Reddit or Facebook. Future
studies could also focus more on potential positive effects social media could have on the
perception of schizophrenia and mental health in general. Overall, Twitter may have an impact
on how disorders are perceived and there may be a lot of misuse present on this particular

platform.
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