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ABSTRACT

According to the World Health Organization (WHO), one in four people will be affected by mental disorders at some point in their
lives. However, in many parts of the world, patients do not actively seek professional diagnosis because of stigma attached to mental
illness, ignorance of mental health and its associated symptoms. In this paper, we propose a model for passively detecting mental
disorders using conversations on Reddit. Specifically, we focus on a subset of mental disorders that are characterized by distinct
emotional patterns (henceforth called emotional disorders): major depressive, anxiety, and bipolar disorders. Through passive (i.e.,
unprompted) detection, we can encourage patients to seek diagnosis and treatment for mental disorders. Our proposed model is
different from other work in this area in that our model is based entirely on the emotional states, and the transition between these states
of users on Reddit, whereas prior work is typically based on contentbased representations (e.g., n-grams, language model embeddings,
etc). We show that content-based representation is affected by domain and topic bias and thus does not generalize, while our model,
on the other hand, suppresses topic-specific information and thus generalizes well across different topics and times. We conduct
experiments on our model’s ability to detect different emotional disorders and on the generalizability of our model. Our experiments
show that while our model performs comparably to content-based models, such as BERT, it generalizes much better across time and
topic. Although individual anxiety evaluation has been well studied, there is still not much work on evaluating public anxiety of
groups, especially in the form of communities on social networks, which can be leveraged to detect mental healthness of a society.
However, we cannot simply average individual anxiety scores to evaluate a community’s public anxiety, because following factors
should be considered: (1) impacts from interpersonal relations on each individual group member’s anxiety levels (the Structural
component); (2) topic-based discussions which reflect a community’s anxiety status (the Topical component). In this paper, we
initiate the study of evaluating public anxiety of Topic-based Social Network Communities (TSNC). We propose an evaluation
framework to project the anxiety level of a TSNC into a score in the [0; 1] range. We devise a cascading model to dynamically
compute the individual anxiety scores using the Structural influence. We design a probabilistic model to measure anxiety score of
social network messages using a generalized user, and compose a tree structure (MC-Tree) to effectively compute the anxiety score
of a TSNC from the Topical aspect. For large communities, to avoid expensive real-time computing, we use a small sample to
compute the public anxiety within given confidence interval. The effectiveness of our model are verified by precision and recall in
an empirical study on real-world Weibo and Twitter data sets.

INTRODUCTION Mental disorders affect a large segment traumatic stress, and bipolar disorders among U.S. adults aged
of the public. A report from 2017 estimated that 18.9% of all 18 or older is much higher than the prevalence of other mental
U.S. adults have some type of mental health issue [21]. The disorders. As stated by the Diagnostic and

COVID-19 pandemic has most likely increased this number
[6]. According to the National Institute of Mental Health
(NIMH), the prevalence of anxiety, major depressive, post-
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statistical manual of mental disorders (DSM-5), mood
features are the most important and essential features for
diagnosing anxiety disorders (AD), major depressive
disorder (MDD), and bipolar disorder (BD). According
to DSM-5, anxiety disorders are a set of disorders which
share features of excessive fear and anxiety; features of
major depressive disorder include loss of interest or
pleasure

in most activities and having consistent depressed
moods; bipolar disorder (BD) is a mood disorder
characterized by the existence of at least one manic or
hypomanic episode and one depressive episode [2].
Though prevalent in U.S. adults, post-traumatic stress
disorder is not as closely related with mood as the other
three disorders; it mainly is based on the experience of
a shocking, scary, or dangerous event. In this paper, we
focus on the three common mental disorders (AD, MDD
and BD) which are closely related with mood.
Considering their close relationship with emotions, we
refer to them as emotional disorders. 1 These disorders
can cause great impairment in daily functioning and are
often assessed through clinical interviews, brief self-
rated and clinician-rated measures. Bipolar and related
disorders are often related with great impairment in
marital and work functioning and increased risk of
suicide [20] and Mood Disorder Questionnaire (MDQ)
is used for identifying clients. major depressive disorder
is associated with impaired cognitive and social
functioning [18, 26] and Patient Health Questionnaire
(PHQ-9) is used for recognizing clients. People
diagnosed with anxiety disorders overestimate danger in
certain situations and exhibit avoidance behaviors that
prevent them from functioning normally and we use
Generalized Anxiety Disorder Screener (GAD-7) to
figure out clients. Although these inventories have
outstanding screening sensitivity and specificity, they
have one significant problem. Because patients must
take the initiative and be proactive in participating in
completing these inventories, often times potential
patients are unwilling to take the survey which will
cause undiagnosis or misdiagnosis. Nearly two-thirds of
people with a known mental disorder never seek help
from a health professional because of stigma,
discrimination and neglect [24]. This problem is
complexified by the fact that some emotional disorders
will also prevent patients from seeking help. For
example, clients with major depressive disorder might

not have the energy to proactively seek help, and
bipolar disorder is often misdiagnosed for
major depressive disorder wrongly because
people experience more subjective stress to
seek help during the depressive episode [16].
To address this problem, unprompted
screening tools have been receiving more
attention in recent years, especially those
leveraging social media data to gain insight
into people’s mental states. Most of the
existing unprompted screening tools are based
on psycholinguistic analysis of the content of
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user-generated text. For instance, the use of
absolutist words [1] or the use of first-person
pronouns [27, 33, 34], have been shown to be
predictive of emotional disorders. However,
these  content-based  features  capture
“vulnerability factors” which still exist even
after patients have recovered [1] and are
influenced by topical information [17], which
raises doubts about the generalizability of the
current unprompted screening models and, at
best, limit their applications. To overcome the
shortcomings of unprompted screening
models based on content representations, we
propose an unprompted screening model based
on the transition between different emotions
expressed by the users on social media. This is
inspired by the fact that emotions are topic-
agnostic and that different emotional disorders
have their own unique patterns of emotional
transitions (e.g., rapid mood swings for bipolar
disorder, persistent sad mood for major
depressive disorder, and excessive fear and
anxiety for anxiety disorders). Specifically, we
create an emotional “fingerprint” for each user
by capturing their transition probability matrix
of different emotional states. We hypothesize
that there will be similarities in the emotional
fingerprints between users with similar mental
disorders, which can be used for unprompted
detection of such disorders. Moreover, our
emotion-based model provides greater
interpretability, making it more acceptable to
mental health clinicians. Emotions can be
manifested in many different modalities such
as text, image, audio, and video which makes
emotions by nature a multimedia phenomena.
In this paper, although we only focus on the
emotions represented by text, which is one of
the most common representations of emotions
on social media, the methods proposed here
can be easily extend to other modalities

RELATED WORK In recent years, social
media has become a valuable source for
emotional  disorders identification and
analysis. Several studies have used Twitter
data to detect users with major depressive
disorder [11], post-traumatic stress disorder
(PTSD) [10] and bipolar disorder [5, 8, 9].
Reddit has also been used for studying
emotional  disorders;  specifically  for
psycholinguistic  analysis of emotional



disorders [7, 12, 17, 27, 36], the detection of
posts indicating anxiety disorders [31] and the
detection of users with emotional disorders
[29, 32] . Previous approaches to detect users
with emotional disorders have usually relied
on the linguistic and stylistic features of
usergenerated text [8, 29, 29, 31, 36]. Inspired
by the great success of deep learning methods
in the field of natural language processing,
deep learning models have also been used for
this task. Feature attention networks [32] and
hierarchical attention networks [30] which
extracts features at post-level and concatenates
them at user-level have been built for detecting
users with major depressive disorder. These
models have shown high interpretability but
limited improvement in performance. While
concatenating all posts of a user has been
shown to be better for this task due to its
capture of global features, the interpretability
of the model is limited because of its multi-
channel design [23]. However, no existing
approaches have focused on the patterns of
emotional transition of users, which is not only
the core characteristic of emotional disorders,
but is also more robust to domain and topic
information. In fact, psychologists have
demonstrated that the patterns of individuals
with emotional disorders are different from
those of emotionally healthy individuals
regarding emotional reactivity and regulation.
For instance, in social anxiety disorder,
negative emotions can be detected constantly
because of problematic emotional reactivity
and deregulation [19]. At the same time,
individuals with major depressive disorder are
more likely to be unable to shift from negative
emotions to positive emotions compared with
healthy individuals [25]. Built on previous
research, we proposal the ER method to
represent user posts which is based on the
patterns of emotional transition of users, and
focus on the global features

EXISTING SYSTEM

Natural language processing tasks on social
networks benefit from word embedding. For
example, sentiment analysis can determine the
polarity of a given piece of text or the attitude
of the author [10], [16], [41], [58], [66]. The
word embedding method [4], [54], [62] uses a
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low-dimension vector to represent a word in
corpus. The work in [27], [37]- [39] focus on
training models to better evaluate the
similarity among words. [51] uses word
embedding techniques in anxiety evaluation
on Reddit. On the other hand, [56] uses dyadic
memory networks to deal with aspect-based
sentiment analysis, and [63] proposes a
capsule model based on Recurrent Neural
Network (RNN) for sentiment analysis.
However, no existing work has focused on
evaluating the anxiety level of given text. In
this paper, we utilize the word embedding
techniques and propose a probability based
method to evaluate the anxiety scores of social
network messages of a topic community.
Emotions are increasingly shaped and spread
on social networks, but not in an even manner
for different emotions or sentiments. A
stronger sentiment correlation is found to exist
for social network users sharing more
interactions [14]. And tweets with dominance
values, e.g., intense tweets, are more likely to
be retweeted [42]. In the case of spreading of
rumors, replies expressing greater negative
emotions (e.g., surprise, disgust) are more
correlated to false rumors than to truth [60].
Communities formed by discussion of certain
topic can go to extremes, i.e., members usually
end up in the same direction of inclinations,
but at a more extreme position, after the
deliberation. Such phenomenon is known as
group polarization [53]. The social network
structure minimizing polarity and
disagreement is studied in [40], by means of
optimization over graph topologies. A social
network visualization tool is proposed in [17]
to help diversify Twitter users’ connections
and reduce political polarization.
DISADVANTAGES

In the existing work, the system is not
implemented Anxiety Evaluation based on
Topic-based Community.

This system does not provide quantitatively
evaluate the public anxiety of a Topic-based
Social Network Community.

PROPOSED SYSTEM

The Structural component. A community’s
structure (i.e., relations between members)
influences information diffusion and its
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members’ behaviors [26], [48]. The structural
balance theory indicates that a person’s
sentiment status (positive or negative) is
mainly determined by the relations involving
this person [47]. In general, negative emotions
spread faster and deeper in social network than
positive emotions [42]. In a word, emotions
are increasingly formed among connected
users on social networks. Therefore,
relationships among community members
play an important role in forming the public
anxiety of a TSNC.

The Topical component. In a TSNC, members
discuss with others to interchange their
thoughts and feelings to the specific topic via
social network messages. These messages
reflect members’ emotional states, esp.
“anxiety” that we focus in this paper, and make
up another key component to evaluate a
community’s anxiety. Given the interactions
embedded in the message posting, forwarding,
and commenting processes, simply averaging
the anxiety scores of messages is inadequate,
because the crowd is no simple summation or
averaging of its members [5].

Our solution. We propose a framework to
evaluate public anxiety of a TSNC. For each
community, our framework computes its
Structural and Topical anxiety scores
separately and normalizes a linear
combination of the two scores into range [0; 1]
as the community’s public anxiety score,
where larger score corresponds to higher
public anxiety.

Advantages

The system is more effective due to presence
of PUBLIC ANXIETY EVALUATION
FRAMEWORK and Framework of Evaluating
Public Anxiety for Topic-Based Social
Network Communities.

The system is more effective due to presence
of Cascading Model for Computing Structural
Public Anxiety Score.

CONCLUSIONS

In this paper, we define and study the problem
of evaluating public anxiety of topic-based
social network communities (TSNCs). We
design a quantitative framework to evaluate a
TSNC’s anxiety level, using both Structural
and Topical components. For the Structural
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anxiety score, we propose a cascading model
to iteratively compute community members’
anxiety scores considering their kth degree
neighbors. For the Topical anxiety score, we
propose a stochastic model to measure the
message anxiety score and design a tree
structure (MC-Tree) to organize Weibo
messages of the community to facilitate
computation. For large communities, we show
how to economically use a small sample of the
community to compute the public anxiety
within given confidence interval. Our model
exhibits high precision and recall in an
empirical study on real-world data sets.
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