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Background: X (previously known as “Twitter”) serves as a platform for open
discussions on mental health, providing an avenue for scrutinizing public
perspectives regarding psychiatry, psychology and their associated professionals.

Objective: To analyze the conversations happening on X about psychiatrists,
psychologists, and their respective disciplines to understand how the public
perception of these professionals and specialties has evolved over the last
15 years.

Methods: We collected and analyzed all tweets posted in English or Spanish
between 2007 and 2023 referring to psychiatry, psychology, neurology, mental
health, psychiatrist, psychologist, or neurologist using advance topic modelling
and sentiment analysis.

Results: A total of 403,767 tweets were analyzed, 155,217 (38%) were in English
and 248,550 (62%) in Spanish. Tweets about mental health and mental health
professionals and disciplines showed a consistent volume between 2011 and
2016, followed by a gradual increase from 2016 through 2022. The proportion of
tweets discussing mental health doubled from 2016 to 2022, increasing from
20% to 67% in Spanish and from 15% to 45% in English. Several differences were
observed on the volume of tweets overtime depending on the language they
were written. Users associated each term with varied topics, such as seeking for
help and recommendation for therapy, self-help resources, medication and side
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effects, suicide prevention, mental health in times of crisis, among others. The
number of tweets mentioning these topics increased by 5-10% from 2016 to
2022, indicating a growing interest among the population. Emotional analysis
showed most of the topics were associated with fear and anger.

Conclusion: The increasing trend in discussions about mental health and the
related professionals and disciplines over time may signify an elevated collective
awareness of mental health. Gaining insights into the topics around these matters
and user’s corresponding emotions towards them presents an opportunity to

combat the stigma surrounding mental health more effectively.

KEYWORDS

mental health discourse, psychiatry, psychology, psychiatrist, psychologist, social

media, analysis

Introduction

Mental health has been shown to be encumbered by stigma and
misconceptions in many past studies (1-3). Prevalence of mental
disorders has only increased throughout the years, constituting a
major global problem and the leading cause of disability worldwide
(4-11). Addressing stigma around mental health is imperative to
enhance therapeutic adherence, alleviate symptoms, and promote
effective treatment.

In recent decades, social media has served as a tool for
identifying and better understanding the population’s concerns
about mental health, as it provides a space where people share
opinions and engage in discussions on health topics (12-15). Its
real-time and unfiltered nature due to its anonymity provides an
ideal medium for individuals to express their sincere thoughts and
emotions, making X a potential and non-intrusive source of
information for researchers (13, 16, 17).

Recent studies have concentrated on examining the global
concept of “mental health” or “mental illness” on X (previously
known as "Twitter") through the analysis of English tweets
exclusively (2, 18, 19), omitting discussions on mental health
conveyed by users in other languages. From these studies, one has
centered on analyzing tweets posted during the promotion of a
mental health awareness campaign conducted for a week in 2017
while other focuses on analyzing tweets for one year (2, 18). On the
other hand, other investigations, despite spanning a decade, do not
encompass tweets beyond 2017 (19). While these investigations
acknowledge discussions surrounding “mental health” as a global
concept, one aspect is that they do not analyze more specific
constructs within mental health discourse, such as conversations
about mental health professionals (psychologists and psychiatrists)
or disciplines (psychology and psychiatry) on a specific level.
Furthermore, analyzing tweets in other languages would widen
the gap in understanding if opinions and discussions about mental
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health, professionals, and disciplines differ across various language-
speaking users over an extended period, updating information over
the last five years.

Analyzing public discourse on X concerning psychologists,
psychiatrists, psychology, and psychiatry plays a pivotal role in
shaping mental health practice, policy, and awareness. Identifying
public misconceptions and concerns about mental health
professionals and disciplines provides invaluable insights into
societal attitudes, essential for developing more informed
interventions that resonate with public sentiment. Elaborating
interventions aimed at demystifying mental health professionals
and disciplines and fostering empathy can encourage timely help-
seeking behavior and open engagement with mental health services,
facilitating early diagnosis and more effective treatment outcomes.

Our study focuses on the evolving discourse surrounding
mental health and mental health professionals and disciplines,
aiming to understand the dynamics of public opinion and
emotions as expressed on X. By analyzing tweets in English and
Spanish over an extensive timespan, we seek to discern shifts in
public perceptions, identify recurring topics of discussion, and
illuminate the sentiments associated with these topics.

Materials and methods

Study design, search strategy and data
collection on X

In this retrospective study, we selected X as our database as it is
predominantly text-based, facilitating the analysis of written
content. Additionally, X serves as a leading platform for diverse
discussions on a variety of topics, offering publicly accessible data
conducive to our research needs. We collected and analyzed all
tweets posted in English or Spanish between 2007 and 2023
referring to psychiatry, psychology, neurology, mental health,
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psychiatrist, psychologist, or neurologist using a search engine that
has access to 100% of publicly available tweets. Our study timeframe
spans from X’s emergence in 2007 to the commencement of our
study in 2023, facilitating a comprehensive exploration and analysis
of public opinion over an extended period. Our inclusion criteria for
tweets in our study were as follows: 1) Tweets including the
aforementioned keywords; 2) Public accessibility; 3) Written in
either Spanish or English; 4) Publication within the temporal span
ranging from 2007 to 2023. We also collected data complementary
to the tweets, such as tweet publication date, description of the
user’s profile, and the number of retweets and likes generated by
each tweet, as an indicator of generated interest of the
tweet’s content.

Natural language processing and topic
modelling application

This study employed an unsupervised learning approach using
Linear Discriminant Analysis (LDA). Prior to inputting the data
into the LDA model, a comprehensive data preprocessing
procedure was executed. This preprocessing encompassed
language classification, where Spanish tweets were segregated
from others, and subsequent translation of the remaining tweets
into English via the Google Translate application. Following this,
data cleansing activities included the removal of stop words,
duplicated words, and extraneous textual elements (e.g.,
numerical values, abbreviations, hashtags, emojis, and non-
standard characters). To determine the optimal number of topics
in the topic modelling, a cluster validity index (CVI) (20) was
employed, with a specific focus on the silhouette coefficient (ranging
between -1 and 1), where higher values indicate superior clustering
performance. The silhouette coefficient was chosen due to its
capacity to assess both intra-cluster and inter-cluster distances
(21). Subsequently, LDA was executed across seven different
terms for both the Spanish and English datasets, resulting in a
total of 14 topic models. Lastly, sentiment analysis was performed
utilizing models from Hugging Face’s machine learning platform,
namely “Emotion English DistilRoBERTa-base” (22) for the English
dataset and “Beto emotion analysis” (23, 24) for the Spanish dataset,
based on the BETO Base model. These models facilitated the
categorization of tweets within each topic into Ekman’s six
fundamental emotions: anger, disgust, fear, joy, sadness, surprise
but adding the neutral emotion (25).

Ethical considerations

This study was initially reviewed by the University of Alcala
Research Ethics Committee and was determined to be a study that
did not involve patients. This study was compliant with the research
ethics principles of the Declaration of Helsinki (seventh
revision, 2013).
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Results

Mental health takes center stage in both
languages, followed by psychiatrists in
English tweets, and psychologists in the
case of Spanish tweets

A total of 403,767 tweets containing the keywords “psychology,”
“psychiatry,” “neurology,” “neurologist,” “psychiatrist,”
“psychologist,” and “mental health” were subject to analysis.
Among these, 38% (155,217 tweets) were in English, while 62%
(248,550 tweets) were in Spanish. All tweets were included in the
analysis as they met the inclusion criteria. Notably, the English
corpus featured 53,101 tweets (34%) related to “mental health,”
surpassing other terms in frequency. “Psychiatrist” garnered 36,400
tweets (23%), and “psychologist” had 29,548 mentions (19%). Only
11% of the tweets referred to “psychiatry” and 4% to “psychology”.
In the Spanish dataset, the term “mental health” was present in over
105,504 tweets (42%). “Psychologist” ranked as the second most
frequently mentioned term with 66,837 tweets (27%), followed by
“psychology” with 36,954 mentions (15%), and “psychiatrist” with
24,009 instances (9.7%). Tweets about “psychiatry” in Spanish
comprised only 3,1% of the tweets.

The general trend for most of the studied terms is a consistent
number of tweets from 2011 to 2016, followed by a gradual increase
from 2016 to 2022. In the case of English tweets, “mental health,”
“psychologist,” and “psychiatrist” exhibit the most pronounced
increase in the number of tweets, especially from 2019 onward
(Figure 1). Concerning Spanish tweets, it is noteworthy that only
tweets related to “mental health” and “psychologist” show a
progressive increase, while the number of tweets related to other
terms remains relatively stable over the years. In 2021, there was a
significant surge in the number of tweets about “mental health”
which subsequently begins to gradually decrease (Figure 2).

When comparing English tweets discussing healthcare
professionals, the temporal trend indicates a greater number of
tweets mentioning “psychiatrist” when compared to those
discussing “psychologist,” although the difference in tweet count
is not significantly substantial (Figure 1). However, when examining
Spanish tweets, the term “psychologist” shows a more pronounced
increase in tweet volume over time (Figure 2). Moreover, the terms
“psychologist” and “psychiatrist” received more attention in tweets
than the term “neurologist” throughout the years in both English
and Spanish tweets.

In relation to tweets discussing health care fields, we observe
distinct trends when comparing English and Spanish tweets.
Concerning English tweets, there is a higher number of tweets and
a more pronounced increase over time related to the term
“psychiatry” compared to tweets containing the term “psychology”
and “neurology”, which exhibit significant stability over time
(Figure 1). In Spanish, while the number of tweets referring to the
term “psychology” remains relatively constant throughout the years,
they outnumber those mentioning the term “psychiatry” (Figure 2).
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FIGURE 1

Evolution of number of tweets in English per year. Evolution of English tweets pertaining to the studied terms, each represented by a distinct color,

from 2011 to 2022.

Topic modelling

In Spanish, the most common themes associated with the term
“mental health” were recommendations for promoting mental
health, psychiatric disorders, and politics and research on mental
health. In English, the most frequent topic was treatment access for
children with mental disorders, followed by the topic critics towards
public and political figures (Figure 3). In Spanish, the most common
theme when analyzing the term “psychology” is research in
psychology. The next two most common topics with a similar
number of tweets refer to self-help resources for mental disorders
and coaching and meditation. Less-discussed topics include sleep
disorders and psychotherapy and pharmacotherapy as treatments
for mental disorders. In English, the two most spoken topics spoken
with the same frequency are scientific research about mental
disorders and the need for good practices in psychiatry and
psychology (Figure 3).

Regarding the term “psychiatry”, most tweets in Spanish revolve
around “side effects of medication”. The fifth most discussed topic is
obsessive-compulsive disorder. When analyzing English tweets about
“psychiatry”, most of them refer to antidepressants, followed by
conversations around training in psychiatry, legal issues and
scientific publications (Figure 3). Finally, concerning neurology, the
most frequent topic in Spanish is research followed by neurology
research institutes and pharmacological treatments. In English, we
found two prominent topics: neurology and neuroscience research
and etiology of neuropsychiatric diseases (Figure 3).

Concerning mental health professionals, various themes emerge
based on the professionals and language. Regarding the term
“psychologist”, although the most discussed topic in Spanish is
therapy recommendation with over 40,000 tweets, more than
20,000 tweets address suicide prevention in young individuals. In
English, several topics arise regarding “psychologist” with the most
prominent being mental health in times of crisis followed by

Number of Spanish Tweels per year
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Evolution of number of tweets in Spanish per year. Evolution of the volume of Spanish tweets about the terms studied, with each term represented

by a distinct color, from 2011 to 2022.
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Number of Tweets per year and topic in psychology
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Number of Tweets per year and topic in psychiatry
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FIGURE 3

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Evolution of the volume of tweets for each topic associated to mental health disciplines (psychology, psychiatry, and neurology) and mental health
in general. In the top-left panel, the temporal evolution of the number of tweets generated by topics most frequently associated with Psychology is
shown. In the top-right panel, the temporal evolution of the number of tweets generated by topics most frequently associated with Psychiatry is
depicted. In the bottom-left panel, the temporal evolution of the number of tweets generated by topics most frequently associated with Neurology
is presented. In the bottom-right panel, the number of tweets generated by topics most frequently associated with mental health is displayed. In all
four panels, tweets in English are represented by dashed lines, and tweets in Spanish are represented by solid lines.

promoting mental health in students. On the other hand, the least
discussed topic relates to psychiatric diagnosis (Figure 4).

Regarding the term “psychiatrist”, the majority of tweets in
Spanish revolve around the theme scientist who discovered
Alzheimer while only a minority discuss when to consult a
psychiatrist. In English, more than 25,000 tweets address
seeking help for children with mental disorders, and although
less discussed, the remaining tweets pertain to conversations
around detrimental mental health in public figures. Lastly, in
Spanish tweets about neurologist, two main topics stand out,
namely Freud and psychoanalysis and Alzheimer’s disease. The
least discussed topic is neurological emergencies. English tweets
about “neurologist” primarily focus on Oliver Sacks, a public
figure in mental health while the rest are about urgent help
from a neurologist (Figure 4).

Temporal evolution of topics

In Spanish mental health-related tweets, recommendations for
promoting mental health and discussions about psychiatric illnesses
have been the most discussed topics, with a notable increase starting
in 2018 and the highest peak occurring in 2021. In English tweets,
access to treatment for children with mental disorders shows
varying prominence over the years, with a significant increase
from 2016, reaching its peak in 2022 (Figure 3).
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Regarding healthcare professions, variations exist depending on
the profession and language. In Spanish tweets discussing
“psychology” topics such as psychology research, self-help
resources for psychiatric disorders, and coaching and meditation
have shown an increasing trend, notably in 2020. In English tweets,
both of the topics found exhibit a growing number of tweets. While
tweets related to scientific research about mental disorders have
been more frequent over the years compared to those about the
need for adequate practices in psychiatry and psychology, 2022 saw
a decrease in the former and a continued increase in the latter
(Figure 3). Analyzing Spanish tweets about “psychiatry” over time,
there has been an increase in discussions related to obsessive-
compulsive disorder, particularly in 2020. The number of tweets
about medication side effects has remained relatively low and stable
over time, with a slight increase in 2021 and 2022. In English tweets,
discussions about antidepressants, training in psychiatry, legal
issues, and scientific publications have exhibited an increasing
trend, with a peak in tweets about antidepressants in 2019,
followed by a gradual decline. Topics related to training in
psychiatry, legal issues, and scientific publications have
significantly increased since 2017, with a higher concentration of
tweets between 2019 and 2022 (Figure 3). Regarding English tweets
about “neurology” the most common topics over time include
neurology and neuroscience research and the etiology of
neuropsychiatric diseases. Tweets discussing the etiology of
neuropsychiatric diseases became the most discussed topic

frontiersin.org
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FIGURE 4

Evolution of the volume of tweets for each topic associated to mental health professionals (psychologist, psychiatrist, neurologist). In the upper-left
panel, we illustrate the temporal evolution of the number of tweets generated by topics most frequently associated with Psychologist. In the upper-
right panel, we showcase the chronological trend of tweets stemming from topics most frequently associated with Neurologist. In the lower panel,

the temporal evolution of tweets emerging from topics most frequently associated with Psychiatrist is depicted. Across all three panels, dashed lines

represent tweets in English, while solid lines represent tweets in Spanish.

between 2020 and 2022. In Spanish, tweets about Neurology
research institutes reached their highest number between 2019
and 2020 and subsequently decreased. In 2018, there was an
increase in tweets discussing pharmacological treatments, but it
significantly declined after 2020 (Figure 3).

When analyzing tweets in Spanish about “psychologists”,
conversations about recommendation to go to therapy and
suicide prevention in young people increased over the years. Both
topics reached their highest peak of tweets between 2020 and 2021.
In English tweets, the tendency is to an increment of tweets in all the
topics through the years. Conversations around promoting mental
health in students and mental health in time of crisis become
especially relevant in 2020 and 2022 (Figure 4). In tweets including
the term “psychiatrist” there was a significant increase in the
number of tweets in English about seeking help for children with
mental disorders between 2019-2022. Conversations around
detrimental mental health in public figures followed a trend
where there was an increase in one year followed by a decrease in
the next (Figure 4). In Spanish tweets about “neurologist”, the trend
is to an increase in all the topics. As for English tweets,
conversations around Oliver Sacks public figure in mental health
increased over the years and became substantially relevant in
2022 (Figure 4).

Emotions associated to each topic

Regarding the term “mental health”, most of the tweets in
Spanish referred to recommendations to promote mental health

Frontiers in Psychiatry

associated to anger, while only a few were associated to sadness
(Figure 5). In English, tweets referred to treatment access for
children with mental disorders are predominantly linked to fear
and sadness (Figure 5). In regard to “psychology”, conversations in
Spanish about research are linked to joy and anger, while
conversations about self-help resources for mental illnesses are
associated to anger mostly. When examining tweets in English
about “psychology”, conversations about Scientific research about
mental disorders and the need for adequate practices in psychiatry
and psychology were predominantly associated with fear. In tweets
in English that include the term “psychiatry” it is relevant that
conversations around antidepressants generated fear. In Spanish
tweets about “psychiatry”, the predominant sentiment when
tweeting about side effects of medication and obsessive-
compulsive disorder is anger. Tweets about “neurology” in
English, on the other hand, show that conversations about
neurology research and the etiology of neuropsychiatric diseases
generate fear. Tweets in Spanish that discussed about “neurology
research institutes” mostly caused feelings of anger (Figure 5).
Tweets in English about “psychologist” that discussed
promoting mental health and mental health in time of crisis are
all linked to fear (Figure 6). On the other hand, tweets in Spanish
about suicide prevention in young people were all associated with
anger. When exploring tweets about “psychiatrist” in English,
conversations around seeking help for children with mental
disorders caused primarily fear, but also sadness. In Spanish
tweets, conversations around scientist that discovered Alzheimer
were linked to anger. Tweets about “neurologist” in Spanish that
discuss urgent help by neurologist were associated to sadness and
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shown. In panel (F), English topics referring to Neurology and their corresponding associated emotions are represented. In panel (G), topics about
mental health in Spanish and the emotions they evoked are showcased. In panel (H), English topics about mental health and their associated

emotions are displayed.

fear. In Spanish, tweets about neurology emergencies, Alzheimer
and Freud and psychoanalysis generated anger primarily, but also
sadness and joy (Figure 6).

Discussion

In our study, the most frequently mentioned term in tweets,
both in Spanish and English, is mental health, with an observed
increase in the number of tweets mentioning this term over the 15-
year study period. However, some differences emerged based on the
language of the tweets. In English, the most discussed terms after
mental health were psychiatrist and psychologist, while in Spanish,
psychologist and psychology ranked second and third in frequency.
Additionally, we observed a progressive increase in the number of
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tweets about these mentioned terms over time, both in Spanish and
English, especially starting in 2019.

Various studies using similar methodologies to ours have
demonstrated a significant increase in the volume of tweets about
mental health during the COVID-19 pandemic, reflecting a heightened
concern for mental health among the population (26, 27). A recent
meta-analysis also revealed a growing positive attitude toward
psychiatry and psychiatric treatment over the past two decades.
Public perception increasingly considers psychiatrists as valuable for
the treatment of depression and schizophrenia (28). The pandemic
caused by COVID-19 may have stimulated discourse on mental health,
yet this upward trend was already positioned earlier in 2019, indicating
that this topic was already of interest to users. For instance, the
expansion of online mental health resources in recent years,
including informational websites, support groups, and therapy
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Topic comparison for psychologist in English
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Emotions associated to each topic regarding mental health professionals. In panel (A), Spanish topics related to Psychologist alongside their
respective associated emotions are represented. In panel (B), English topics associated with Psychologist and the emotions they evoked are
displayed. In panel (C), topics derived from Spanish tweets concerning Psychiatrist along with the corresponding associated emotions are presented.
In panel (D), topics related to Psychiatrist in English and the emotions they elicit are illustrated. In panel (E, F), topics stemming from Neurologist in
both Spanish and English, respectively, and the emotions linked to each topic are showcased.

platforms, may have encouraged greater awareness and conversations
about mental health issues among X users. Moreover, influential figures
such as celebrities and social media influencers have utilized their
platforms to share personal experiences and advocate for mental health
awareness. Their influence could have also contributed to the pre-
existing rise in mental health-related discussions on X before the
COVID-19 pandemic.

It is noteworthy that Spanish tweets addressing mental health
sharply declined after 2021, possibly due to user fatigue towards
discussions about mental health. A recent study linked active content
engagement to pandemic fatigue, explained by information overload
and desensitization (29). Applying this insight to our findings, it is
plausible that the saturation of mental health information in previous
years may have desensitized users, leading to the sudden drop in
mental health-related tweets after 2021. Societal attention may have
shifted away from the pandemic and mental health issues to other
concerns and events, resulting in fewer tweets about mental health on
X. An alternative explanation could be that algorithm or feature
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adjustments within X might have impacted the visibility and
prevalence of mental health related discussions, potentially
contributing to the decline in tweets about mental health after 2021.

On the other hand, although our study reveals differences in the
predominance of tweets about psychiatrist and psychologist,
various studies have shown a preference for psychologists over
psychiatrists among the public (30-34). Our study showed that the
term psychiatry was predominantly associated with the topics
‘antidepressants’ and ‘medication side effects,” which were both
linked to fear and anger. It is possible that users not only associate
psychiatry with medication and its side effects but also with the
medical professionals who prescribe them. This could explain why
people prefer psychologists over psychiatrists, which unlike
psychologists, can prescribe these drugs that still evoke fear and
anger among the general population.

It is worth noting that, tweets related to the terms neurology and
neurologist remained relatively stable over the 15 years covered in our
study, displaying a lower frequency of tweets compared to those
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concerning mental health professionals and professions. The latter
showed a trend of increasing over time. Various reasons may explain
this increase in conversations about mental health professionals and
professions, especially in the last two years. Firstly, the COVID-19
pandemic led to a rise in the prevalence of mental health conditions
such as anxiety and depression, along with increased stress, feelings of
loneliness, and a decline in emotional and mental well-being (5-10).
Personal experiences or those of close acquaintances with such
symptoms or psychiatric illnesses, as well as an increased awareness
of the impact of these conditions on the quality of life, may have
fueled discussions, not only about these conditions but also about
psychologists and psychiatrists, who are responsible for diagnosis,
prevention, and treatment. Additionally, various media outlets on
social networks have also promoted discussions around
psychotherapy, extending the reach of these topics. A recent study
observed an increase over the years in the number of tweets published
by leading US media outlets on various psychotherapies over the last
11 years (35). This highlights how media coverage plays a significant
role in shaping public discourse, contributing to increased awareness
and receptivity toward treatments for mental illnesses, such as
psychotherapy and pharmacotherapy.

Interesting results emerged from topic modelling depending on the
analyzed term and the language of the tweets. Users discussing mental
health in Spanish were primarily interested in recommendations to
promote mental health and psychiatric disorders, while English-
speaking users showed more interest in discussing treatment access
for children with mental disorders. Conversations on these topics
increased substantially over the years, particularly in 2021-2022.
Social media platforms are a powerful tool for combating the stigma
associated with mental illnesses and promoting both discussions on
mental health and help-seeking behaviors in the face of emotional
difficulties (36-38). Adolescents, in particular, often encounter
resistance when seeking help for emotional distress due to the stigma
associated with these conditions or a lack of trust in the healthcare
system (39). Social media has become an anonymous space where
young people seek support for emotional distress, constituting a
community where they feel safer sharing their experiences, offering
advice, and finding solace in the personal stories of celebrities or public
figures about their emotional struggles (40). Sharing recommendations
on how to address certain emotional difficulties on X may have become
a useful tool for many, especially in the midst of the healthcare system
strain partly due to the overwhelming demand on medical facilities
during the pandemic and the barriers to accessing mental health
treatment stemming from the economic repercussions of recessions
experienced during this period. Additionally, social media features
mass media campaigns, which may have played a significant role in
promoting mental health recommendations, as they have been shown
to have the capacity to produce positive changes or prevent negative
changes in health-related behaviors (41).

Moreover, in recent years, a notable theme for X users has been the
demand for appropriate and effective psychological and psychiatric
practices, which has coincided with the proliferation of self-help
resources. While these resources cannot replace individualized and
continuous psychological or psychiatric treatment, they are considered
a valuable support for mental health (42). Individuals affected by crises
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use X as a means of emotional release, reflecting collective concerns
through expressions of anxiety or fear (43, 44). In fact, in a recent study,
one of the dominant themes was related to the right to access quality
healthcare (18). Tweets in our study may mirror these collective
concerns and a growing public demand for enhanced psychological
and psychiatric practices, particularly amid recent rises in mental illness
prevalence, potentially indicating heightened public awareness of the
necessity for effective treatment.

Regarding psychiatry, conversations in Spanish primarily revolved
around the side effects of medication, a topic that, although stable in the
initial years of the study, increased significantly in 2021 and 2022.
English-speaking users showed particular interest in antidepressants,
experiencing significant growth in 2019-2020. It is worth noting that
discussions surrounding antidepressants or side effects of medication
became more prominent after 2019, coinciding with the increased use
of psychotropic medications worldwide. Several studies demonstrate
that the prescription and use of psychotropic medication increased
during and after the COVID-19 pandemic, affecting both adolescents
and young adults and correlating with an increase in psychiatric
disorders (44, 45). One study showed a significant increase in the
prevalence of antidepressants and antipsychotics in the last months of
2020 (46). The increased use of these drugs, particularly
antidepressants, has been observed across diverse age groups in both
men and women (46, 47). The surge in antidepressant use likely
prompted user curiosity regarding their mechanisms, side effects, and
efficacy. While attitudes toward antidepressant usage vary, multiple
studies underscore a prevalent discourse characterizing them as
harmful, addictive, and inefficacious (48-50). Medication-related
stigma poses a significant obstacle to treatment adherence,
potentially leading users to irregular or insufficient dosage, thereby
increasing the likelihood of side effects and diminishing effectiveness
(51, 52). Communicating and promoting accurate information through
social media about mental illnesses and their pharmacological
treatment can dispel myths and prejudices (53, 54). Indeed, one
study demonstrated that educating participants about depression and
its pharmacological treatment, as well as showing them videos of
patients who have benefited from antidepressants, generated a more
positive attitude toward people with depression and their
treatment (52).

Finally, sentiment analysis revealed that the majority of the
analyzed terms were associated with negative emotions, such as fear,
anger, or sadness. The stigma surrounding mental illnesses and those
who suffer from them is still evident in common assumptions that these
conditions and individuals are unpredictable and dangerous (54, 55).
On X, although it may seem that the discourse about various aspects of
mental health, such as seeking help, promoting mental health, and
medication use, has increased, the negative emotions associated with
these topics persist. However, it is encouraging that despite the negative
emotions that discussing these issues can provoke, the trend has been
toward an increase in these conversations, which are essential for
raising awareness about mental illnesses and combating the stigma
associated with mental health. Although one might assume that
negative sentiments could be associated with a stigmatizing attitude,
it appears that predominant topics found in our study reflect a trend
toward promoting mental health.
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Limitations

One limitation of our study pertains to the non-representativeness
of tweets in reflecting broader societal attitudes toward mental health or
mental health professionals and disciplines. This is because
conversations on the studied constructs may not capture the
perspectives of individuals who do not use X or do not actively
engage in mental health discussions on the platform. Additionally,
X’s character limit constraints may oversimplify or lack nuance in
discussing complex topics like mental health professionals and
disciplines, potentially leading to a superficial understanding of user
sentiments. Furthermore, X conversations lack the contextual depth
provided by face-to-face interactions or qualitative interviews,
hindering the comprehension of underlying meanings behind user
statements about mental health professionals and disciplines. Future
research could enhance these findings by incorporating data from other
social media platforms, and employing alternative data collection
methods, such as in-depth interviews.

Conclusions

Our study provides valuable insights into the evolving
landscape of mental health discussions on X over a 15-year
period. Mental health emerges as the most frequently mentioned
term in both Spanish and English tweets, reflecting a growing
societal awareness of the importance of mental well-being. Even
though our results reveal variations in user interests and a
prevalence of negative sentiments, it underscores the importance
of ongoing efforts to destigmatize mental health, increase access to
resources, and foster a more compassionate and informed society.

Social media platforms offer vital avenues for advocacy and
education, and the upward trajectory of these conversations
indicates a promising future for mental health awareness. By
addressing societal concerns, adapting to user interests, and
harnessing the potential of online discourse, we can collectively
work towards a society that places mental health at the forefront of
our collective well-being, reducing stigma and increasing support.
Finally, the persistence of negative sentiments in mental health
discussions highlights the continued importance of challenging
stigma and fostering empathy. As society progresses and digital
platforms continue to play a pivotal role in shaping public
discourse, our study underscores the need for ongoing dialogue
and advocacy, emphasizing the critical role of both professionals
and the broader community in advancing mental health awareness
and support.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Frontiers in Psychiatry

10

10.3389/fpsyt.2024.1369579

Author contributions

JD-E: Conceptualization, Investigation, Writing — original draft,
Writing - review & editing, Data curation. AV: Supervision, Writing —
review & editing. MM: Data curation, Formal analysis, Methodology,
Writing - review & editing. FL-A: Data curation, Formal analysis,
Methodology, Writing - review & editing. LG-R: Supervision,
Validation, Writing - review & editing. EAC: Supervision, Validation,
Writing — review & editing. RR-J: Supervision, Validation, Writing —
review & editing. MdC: Supervision, Validation, Writing — review &
editing. MO: Supervision, Validation, Writing - review & editing. MA-
M: Conceptualization, Supervision, Validation, Writing — review &
editing. MAA-M: Writing - review & editing.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. This study
has been funded by Instituto de Salud Carlos III (ISCIII) through
the project “PI22/00653”; co-funded by the European Union;
P2022/BMD-7321 (Comunidad de Madrid) and ProACapital,
Halekulani S.L. and MJR. It has also been funded by: Instituto de
Salud Carlos III (P119/00766; Fondo de Investigaciones Sanitarias/
FEDER); Madrid Regional Government (R&D activities in
Biomedicine S2022/BMD-7216 (AGES-CM 3-CM)) and
Structural Funds of the European Union.

Conflict of interest

JD-E is Business Unit Director CNS & WHC at Adamed Pharma.
However, Adamed Pharma has not participated of this research work.
Dr. RR-] has been a consultant for, spoken in activities of, or received
grants from: Instituto de Salud Carlos III, Fondo de Investigacion
Sanitaria FIS, Centro de Investigacion Biomeédica en Red de Salud
Mental CIBERSAM, Madrid Regional Government $2010/BMD-2422
AGES; S2017/BMD-3740, JanssenCilag, Lundbeck, Otsuka, Pfizer,
Ferrer, Juste, Takeda, Exeltis, Casen-Recordati, Angelini, Rovi.

The remaining authors declare that the research was conducted
in the absence of any commercial or financial relationships that
could be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

frontiersin.org


https://doi.org/10.3389/fpsyt.2024.1369579
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Domingo-Espifieira et al.

References

1. Bradbury A. Mental health stigma: the impact of age and gender on attitudes.
Community Ment Health ]. (2020) 56. doi: 10.1007/s10597-020-00559-x

2. Budenz A, Klassen A, Purtle ], Yom Tov E, Yudell M, Massey P. Mental illness and
bipolar disorder on Twitter: implications for stigma and social support. ] Ment Health.
(2019) 29:191-9. doi: 10.1080/09638237.2019.1677878

3. Schnyder N, Panczak R, Groth N, Schultze-Lutter F. Association between mental
health-related stigma and active help-seeking: Systematic review and meta-analysis. Br |
Psychiatry. (2017) 210:261-8. doi: 10.1192/bjp.bp.116.189464

4. GBD 2019 Mental Disorders Collaborators. Global, regional, and national burden
of 12 mental disorders in 204 countries and territories, 1990-2019: A systematic
analysis for the Global Burden of Disease Study 2019. Lancet Psychiatry. (2022) 9:137-
50. doi: 10.1016/S2215-0366(21)00395-3

5. Gimenez-Dast M, Quintanilla L, Lucas-Molina B, Sarmento-Henrique R. Six
weeks of confinement: psychological effects on a sample of children in early childhood
and primary education. Front Psychol. (2020) 11. doi: 10.1016/52215-0366(21)00395-3

6. Gray NS, O’Connor C, Knowles J, Pink ], Simkiss NJ, Williams SD, et al. The
influence of the COVID-19 pandemic on mental well-being and psychological distress:
impact upon a single country. Front Psychiatry. (2020) 11:594115. doi: 10.3389/
fpsyt.2020.594115

7. Munasinghe S, Sperandei S, Freebairn L, Conroy E, Jani H, Marjanovic S, et al.
The impact of physical distancing policies during the COVID-19 pandemic on health
and well-being among Australian adolescents. | Adolesc Health. (2020) 67:653-61.
doi: 10.1016/j.jadohealth.2020.08.008

8. Rogers AA, Ha T, Ockey S. Adolescents’ Perceived socio-emotional impact of COVID-
19 and implications for mental health: results from a U.S.-based mixed-methods study. J
Adolesc Health. (2021) 68:43-52. doi: 10.1016/j.jadohealth.2020.09.039

9. Santomauro DF, Herrera AMM, Shadid J, Zheng P, Ashbaugh C, Pigott DM, et al.
Global prevalence and burden of depressive and anxiety disorders in 204 countries and
territories in 2020 due to the COVID-19 pandemic. Lancet. (2021) 398:1700-12.
doi: 10.1016/S0140-6736(21)02143-7

10. Wang C, Zhao H, Zhang H. Chinese college students have higher anxiety in new
semester of online learning during COVID-19: A machine learning approach. Front
Psychol. (2020) 11:587413. doi: 10.3389/fpsyg.2020.587413

11. Whiteford HA, Ferrari AJ, Degenhardt L, Feigin V, Vos T. The global burden of
mental, neurological and substance use disorders: an analysis from the global burden of
disease study 2010. PloS One. (2015) 10:¢0116820. doi: 10.1371/journal.pone.0116820

12. Lee JL, DeCamp M, Dredze M, Chisolm MS, Berger ZD. What are health-related
users tweeting? A qualitative content analysis of health-related users and their messages
on twitter. ] Med Internet Res. (2014) 16:¢237. doi: 10.2196/jmir.3765

13. McNab C. What social media offers to health professionals and citizens. Bull
World Health Organ. (2009) 87:566. doi: 10.2471/b1t.09.066712

14. Moorhead SA, Hazlett DE, Harrison L, Carroll JK, Irwin A, Hoving C. A new
dimension of health care: systematic review of the uses, benefits, and limitations of social
media for health communication. ] Med Internet Res. (2013) 15:85. doi: 10.2196/jmir.1933

15. Naslund JA, Aschbrenner KA, Marsch LA, Bartels SJ. The future of mental
health care: Peer-to-peer support and social media. Epidemiol Psychiatr Sci. (2016)
25:113-22. doi: 10.1017/52045796015001067

16. Joseph AJ, Tandon N, Yang LH, Duckworth K, Torous J, Seidman LJ, et al.
#Schizophrenia: use and misuse on twitter. Schizophr Res. (2015) 165:111-5.
doi: 10.1016/j.schres.2015.04.009

17. Zaydman M. Tweeting About Mental Health: Big Data Text Analysis of Twitter
for Public Policy. Santa Monica, California: RAND Corporation (2017). doi: 10.7249/
RGSD391

18. Makita M, Mas-Bleda A, Morris S, Thelwall M. Mental health discourses on
twitter during mental health awareness week. Issues Ment Health Nursing. (2020) 42:1-
14. doi: 10.1080/01612840.2020.1814914

19. Pavlova A, Berkers P. “Mental health” as defined by twitter: frames, emotions,
stigma. Health Commun. (2020) 37:1-11. doi: 10.1080/10410236.2020.1862396

20. Arbelaitz O, Gurrutxaga I, Muguerza J, Perez JM, Perona I. An extensive
comparative study of cluster validity indices. Pattern Recognit. (2013) 46:243-56.
doi: 10.1016/j.patcog.2012.07.021

21. Shahapure KR, Nicholas C. (2020). Cluster quality analysis using silhouette
score, in: 2020 IEEE 7th International Conference on Data Science and Advanced
Analytics (DSAA), .

22. Sanh V, Debut L, Chaumond J, Wolf T. DistilBERT, a distilled version of BERT:
smaller, faster, cheaper and lighter. arXiv. (2019).

23. Canete J, Chaperon G, Fuentes R, Ho JH, Kang H, Pérez J. Spanish pre-trained
BERT model and evaluation data. arXiv. doi: 10.48550/arXiv.2308.02976

24. Perez JM, Rajngewerc M, Giudici JC, Furman DA, Luque F, Alemany LA, et al.
pysentimiento: A python toolkit for opinion mining and social NLP tasks. arXiv
(Cornell University). (2021). doi: 10.48550/arXiv.2106.09462

Frontiers in Psychiatry

10.3389/fpsyt.2024.1369579

25. Ekman P. Basic emotions. In: Handbook of Cognition and Emotion (2005)
Weinheim (Germany): Wiley. p. 45-60.

26. El-Gayar O, Wahbeh A, Nasralah T, El Noshokaty A, Al-Ramahi M. (2021).
Mental health and the COVID-19 pandemic: analysis of X discourse, in: Twenty-
Seventh Americas Conference on Information Systems, Montreal.

27. Guntuku SC, Sherman G, Stokes DC, Agarwal AK, Seltzer E, Merchant RM, et al.
Tracking mental health and symptom mentions on twitter during COVID-19. ] Gen
Internal Med. (2020) 35:2798-800. doi: 10.1007/s11606-020-05988-8

28. Angermeyer MC, van der Auwera S, Carta MG, Schomerus G. Public attitudes
towards psychiatry and psychiatric treatment at the beginning of the 21st century: a
systematic review and meta-analysis of population surveys. World Psychiatry. (2017)
16:50-61. doi: 10.1002/wps.20383

29. De Toledo Piza Peluso E, Blay SL. Public beliefs about the treatment of
Schizophrenia and depression in Brazil. Int J Soc Psychiatry. (2009) 55:16-27.
doi: 10.1177/0020764008092351

30. Holzinger A, Matschinger H, Angermeyer MC. What to do about depression?
Help-seeking and treatment recommendations of the public. Epidemiol Psychiatr Sci.
(2011) 20:163-9. doi: 10.1017/s2045796011000266

31. Moro MF, Angermeyer MC, Matschinger H, Holzinger A, Piras AP, Cutrano F,
et al. Whom to ask for professional help in case of major depression? Help-seeking
recommendations of the Sardinian public. Administration Policy Ment Health Ment
Health Serv Res. (2014) 42:704-13. doi: 10.1007/s10488-014-0604-y

32. Munizza C, Argentero P, Coppo A, Tibaldi G, Di Giannantonio M, Picci RL,
et al. Public beliefs and attitudes towards depression in Italy: A national survey. PloS
One. (2013) 8:¢63806. doi: 10.1371/journal.pone.0063806

33. Wang J, He Y, Jiang Q, Cai J, Wang W, Zeng Q, et al. Mental health literacy
among residents in Shanghai. Shanghai Arch Psychiatry. (2013) 25(4):224-35.
doi: 10.3969/j.issn.1002-0829.2013.04.004

34. Alvarez-Mon MA, Fernandez-Lazaro CI, Ortega MA, Vidal C, Molina-Ruiz RM,
Alvarez-Mon M, et al. Analyzing psychotherapy on twitter: an 11-year analysis of
tweets from major U.S. Media outlets. Front Psychiatry. (2022) 13:871113. doi: 10.3389/
fpsyt.2022.871113

35. Betton V, Borschmann R, Docherty M, Coleman S, Brown M, Henderson C. The
role of social media in reducing stigma and discrimination. Br ] Psychiatry. (2015)
206:443-4. doi: 10.1192/bjp.bp.114.152835

36. Burns JM, Durkin LA, Nicholas J. Mental health of young people in the United
States: what role can the internet play in reducing stigma and promoting help seeking?
J Adolesc Health. (2019) 45(1):95-7. doi: 10.1016/j.jadohealth.2008.12.006

37. Fergie G, Hilton S, Hunt K. Young adults’ experiences of seeking online
information about diabetes and mental health in the age of social media. Health
Expectations. (2015) 19:1324-35. doi: 10.1111/hex.12430

38. Jorm AF, Wright A, Morgan AJ. Where to seek help for a mental disorder? Med |
Aust. (2007) 187:556-60. doi: 10.5694/j.1326-5377.2007.tb01415.x

39. O’Reilly M, Dogra N, Hughes J, Reilly P, George R, Whiteman N. Potential of
social media in promoting mental health in adolescents. Health Promotion Int. (2018)
34:981-91. doi: 10.1093/heapro/day056

40. Wakefield MA, Loken B, Hornik RC. Use of mass media campaigns to change
health behaviour. Lancet. (2020) 376:1261-71. doi: 10.1016/S0140-6736(10)60809-4

41. Stawarz K, Preist C, Coyle D. Use of smartphone apps, social media and online
resources to support mental health and wellbeing: an online survey (Preprint). JMIR
Ment Health. (2018) 6. doi: 10.2196/12546

42. Lachlan KA, Spence PR, Lin X. Expressions of risk awareness and concern
through Twitter: On the utility of using the medium as an indication of audience needs.
Comput Hum Behavior. (2014) 35:554-9. doi: 10.1016/j.chb.2014.02.029

43. Spence PR, Lachlan KA, Lin X, del Greco M. Variability in twitter content across
the stages of a natural disaster: implications for crisis communication. Commun
Quarterly. (2015) 63:171-86. doi: 10.1080/01463373.2015.1012219

44. Bliddal M, Rasmussen L, Andersen JH, Jensen PB, Pottegard A, Munk-Olsen T,
et al. Psychotropic medication use and psychiatric disorders during the COVID-19
pandemic among Danish children, adolescents, and young adults. JAMA Psychiatry.
(2023) 80:176-80. doi: 10.1001/jamapsychiatry.2022.4165

45. Leong C, Kowalec K, Eltonsy S, Bolton JM, Enns MW, Tan Q, et al. Psychotropic
medication use before and during COVID-19: A population-wide study. Front
Pharmacol. (2022) 13:886652. doi: 10.3389/fphar.2022.886652

46. Estrela M, Herdeiro MT, Ferreira PL, Roque F. The use of antidepressants,
anxiolytics, sedatives and hypnotics in Europe: focusing on mental health care in
Portugal and prescribing in older patients. Int J Environ Res Public Health. (2020).
doi: 10.3390/ijerph17228612

47. Castaldelli-Maia JM, Scomparini LB, Andrade AGd, Bhugra D, de Toledo Ferraz Alves
TC, D’Elia G. Perceptions of and attitudes toward antidepressants: stigma attached to their use-a
review. ] Nervous Ment Dis. (2011) 199:866-71. doi: 10.1097/NMD.0b013e3182388950

frontiersin.org


https://doi.org/10.1007/s10597-020-00559-x
https://doi.org/10.1080/09638237.2019.1677878
https://doi.org/10.1192/bjp.bp.116.189464
https://doi.org/10.1016/S2215-0366(21)00395-3
https://doi.org/10.1016/S2215-0366(21)00395-3
https://doi.org/10.3389/fpsyt.2020.594115
https://doi.org/10.3389/fpsyt.2020.594115
https://doi.org/10.1016/j.jadohealth.2020.08.008
https://doi.org/10.1016/j.jadohealth.2020.09.039
https://doi.org/10.1016/S0140-6736(21)02143-7
https://doi.org/10.3389/fpsyg.2020.587413
https://doi.org/10.1371/journal.pone.0116820
https://doi.org/10.2196/jmir.3765
https://doi.org/10.2471/blt.09.066712
https://doi.org/10.2196/jmir.1933
https://doi.org/10.1017/S2045796015001067
https://doi.org/10.1016/j.schres.2015.04.009
https://doi.org/10.7249/RGSD391
https://doi.org/10.7249/RGSD391
https://doi.org/10.1080/01612840.2020.1814914
https://doi.org/10.1080/10410236.2020.1862396
https://doi.org/10.1016/j.patcog.2012.07.021
https://doi.org/10.48550/arXiv.2308.02976
https://doi.org/10.48550/arXiv.2106.09462
https://doi.org/10.1007/s11606-020-05988-8
https://doi.org/10.1002/wps.20383
https://doi.org/10.1177/0020764008092351
https://doi.org/10.1017/s2045796011000266
https://doi.org/10.1007/s10488-014-0604-y
https://doi.org/10.1371/journal.pone.0063806
https://doi.org/10.3969/j.issn.1002-0829.2013.04.004
https://doi.org/10.3389/fpsyt.2022.871113
https://doi.org/10.3389/fpsyt.2022.871113
https://doi.org/10.1192/bjp.bp.114.152835
https://doi.org/10.1016/j.jadohealth.2008.12.006
https://doi.org/10.1111/hex.12430
https://doi.org/10.5694/j.1326-5377.2007.tb01415.x
https://doi.org/10.1093/heapro/day056
https://doi.org/10.1016/S0140-6736(10)60809-4
https://doi.org/10.2196/12546
https://doi.org/10.1016/j.chb.2014.02.029
https://doi.org/10.1080/01463373.2015.1012219
https://doi.org/10.1001/jamapsychiatry.2022.4165
https://doi.org/10.3389/fphar.2022.886652
https://doi.org/10.3390/ijerph17228612
https://doi.org/10.1097/NMD.0b013e3182388950
https://doi.org/10.3389/fpsyt.2024.1369579
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Domingo-Espifieira et al.

48. Lim L, Goh J, Chan YH, Poon SH. Attitudes toward utility, effects and side effects
of treatment for anxiety and depression. Australas Psychiatry. (2016) 24:556-60.
doi: 10.1177/1039856216658828

49. Nair P, Bhanu C, Frost R, Buszewicz M, Walters KR. A Systematic Review of
Older Adults’ Attitudes towards Depression and its Treatment. Gerontologist. (2019) 60
(1):¢93-e104. doi: 10.1093/geront/gnz048

50. Bultman DC, Svarstad BL. Effects of physician communication style on client
medication beliefs and adherence with antidepressant treatment. Patient Educ
Counseling. (2000) 40:173-85. doi: 10.1016/s0738-3991(99)00083-x

51. Martinez LR, Xu S, Hebl M. Utilizing education and perspective taking to
remediate the stigma of taking antidepressants. Community Ment Health ]. (2017)
54:450-9. doi: 10.1007/s10597-017-0174-z

Frontiers in Psychiatry

12

10.3389/fpsyt.2024.1369579

52. Corrigan P. How stigma interferes with mental health care. Am Psychol. (2004)
59:614-25. doi: 10.1037/0003-066X.59.7.614

53. Corrigan PW, River LP, Lundin RK, Penn DL, Uphoff-Wasowski K, Campion J,
et al. Three strategies for changing attributions about severe mental illness. Schizophr
Bulletin. (2001) 27:187-95. doi: 10.1093/oxfordjournals.schbul.a006865

54. Nersessova KS, Jurcik T, Hulsey TL. Differences in beliefs and attitudes toward
Depression and Schizophrenia in Russia and the United States. Int J Soc Psychiatry.
(2019) 65:388-98. doi: 10.1177/0020764019850220

55. Zamorano S, Saez-Alonso M, Gonzalez-Sanguino C, Mufioz M. Social stigma
towards mental health problems in Spain: A systematic review. Clin y Salud. (2023)
34:23-34. doi: 10.5093/clysa2023a5

frontiersin.org


https://doi.org/10.1177/1039856216658828
https://doi.org/10.1093/geront/gnz048
https://doi.org/10.1016/s0738-3991(99)00083-x
https://doi.org/10.1007/s10597-017-0174-z
https://doi.org/10.1037/0003-066X.59.7.614
https://doi.org/10.1093/oxfordjournals.schbul.a006865
https://doi.org/10.1177/0020764019850220
https://doi.org/10.5093/clysa2023a5
https://doi.org/10.3389/fpsyt.2024.1369579
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

	Public perception of psychiatry, psychology and mental health professionals: a 15-year analysis
	Introduction
	Materials and methods
	Study design, search strategy and data collection on X
	Natural language processing and topic modelling application
	Ethical considerations

	Results
	Mental health takes center stage in both languages, followed by psychiatrists in English tweets, and psychologists in the case of Spanish tweets
	Topic modelling
	Temporal evolution of topics
	Emotions associated to each topic

	Discussion
	Limitations

	Conclusions
	Data availability statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


