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Resumo. Depressão é um das doenças que mais desabilita no mundo. Ela aflige
pessoas de diferentes idades, gêneros e raças. A tarefa de identificar previ-
amente os sintomas de depressão poderia ajudar tanto os profissionais como
também pacientes em potencial a se aproximarem. Por conta do crescimento
no uso das mı́dias sociais, mais pessoas estão procurando informações sobre
saúde, doenças e tratamentos. Depressão não é uma exceção. Esse artigo ap-
resenta uma proposta de método para detectar os sintomas de depressão no
conteúdo de mı́dias sociais de um determinado usuário. Embora seja um tra-
balho em construção, nós apresentamos nossa proposta comparando com out-
ras abordagens da literatura e também nos apoiamos na metodologia de Design
Science Research e experimentos iniciais.

Abstract. Depression is one of the three leading disabling diseases. It affects
people of different ages, gender and social classes. Identification of depression
symptoms may help potential patients to get to the professionals in a shorter
time, increasing recovery chances. Because of digital social media growth, more
people are exchanging information about health, diseases, and treatment. De-
pression is not an exception. This article presents a method to detect depression
symptoms by analyzing social media content generated by a user. Although it
is under construction, we present our proposal in comparison with other litera-
ture approaches and show preliminary experiments. The research is structured
based on DSR methodology.
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1. Introduction

Depression is one of the most reported mental diseases in the world. Some people call
it the century illness due to its dangerousness1. The Global Burden of Disease indicates
depressive disorders as the third lead cause of disability [James et al. 2018]. The World
Health Organization (WHO) presents that around 300 million people from different ages
suffer from some level of depression2. The Health Ministry in Brazil presents that 11.5
million people are affected by depression3. The task of identify people in the early phase
of depression can face impediments like cost, social prejudice, and even a personal ob-
struction. [Lech et al. 2014] highlights the urgency in early identification and prediction
of depression and its symptoms due to the difficulties to detect these symptoms in initial
stages.

Infodemiology and digital disease detection are correlated terms to describe the
use of digital platforms and tools to improve social health. They can be translated as
efforts to tackle epidemics, identify individuals at risk, and communicate candidate urgent
illness. The use of technology directly supports institutions, professionals, and even aids
people to make themselves aware of some diseases [Horvitz and Mulligan 2015].

Social media has been used as online platforms to publish user’s social interests
and preferences. [Elkin 2008] presents that 34% of health search is made on social media,
and 59% of adults look for health information on the internet. Therefore the content from
these platforms can be seen as source of information that could help when dealing with
disease detection or connection among a psychologist and one depressive patient. Due to
the plenty of data offering, select what is the most effective, precise and representative
data can be challenging. Therefore, choose a reliable technique and a consistent method
analysis can require a great amount of research.

This paper aims to propose a new method to identify depression symptoms in
social media platforms. Relied on the literature review, we believe this proposal highlights
a research approach that was not investigated extensively. Although it is an in-progress
research, with its stages and processes under validation, the following sections try to
systematize the methodological steps to understand depression phenomena and how it
affects people on social media.

On Section 2 we define the theoretical basis of the phenomena. Section 3 presents
the basis for methodology and Section 4 depicts the proposed method. Finally, at Section
5 we conclude with expected contributions for this thesis research.

2. Depression on Social Media

For the literature selection, we have applied a systematic literature review (SLR) in order
to have a deeper insight from the most recent research that tackles depression detection in
social media. SLR allows to create protocols that can be reused by other researchers and
therefore give to research transparency and reproducibility. We have based our effort on
[Nakagawa et al. 2017] approach. This stage is under construction yet and it is intended
to include two more bases. The SLR until this moment was done searching for articles in

1www.theguardian.com/news/2018/jun/04/what-is-depression-and-why-is-it-rising
2www.who.int/en/news-room/fact-sheets/detail/mental-disorders
3https://bit.ly/2YTsYHh



ACM and IEEE bases. It has been searched the string (“Social Media” OR “Social Net-
work” OR “Complex Network” ) AND (Depression OR “Major Depressive Disorder”).
Including only works from 2013 until 2018, from computing area which have used social
media as a data source. The inclusion and exclusion criteria are listed below in Table 1.
At the final stage, there was a total number of 47 selected papers. There were 22 papers
from ACM Library and 25 papers from IEEE Explore. We list as follow contributions
returned from SLR that summarizes part of the whole set of papers.

Inclusion Exclusion
Directly tackles depression Out of 2013-2018 scope

Have computational approach Not written in english or portuguese
Attend both approaches It is not a primary study

- It does not have abstract
- It does not have computing contribution
- It has less than 4 pages

Table 1. SLR Criterias for inclusion and exclusion.

A good amount of articles relies on natural language processing (NLP) to make a sys-
temic analysis over the text in social media publications. Not all the analyzed researches
take into account the psychology point of view. The effect of taking into account existing
approaches from psychology is that the analysis will be more robust and reliable since
the psychology research area already addresses mental disease problems. It is a chal-
lenge align quantification made by metrics e.g. NLP, social network analysis and other
techniques to the cognition of a psychologist on ordinary clinical treatment.

[De Choudhury et al. 2013] has developed many articles and researches about the
measurement of depression in population using social media information. The authors in
this work have been made use of psychometrics questionnaires. Psychometrics represents
the theory and technique of measuring mental processes and it is applied in Psychology
and Education. Similar to previous work, Tsugawa et al [Tsugawa et al. 2015] have ap-
plied the same analysis to replicate the results in a group of users from Japan.

[Park et al. 2015] present how activities on Facebook are associated with depres-
sive states of users in order to raise awareness to depression at the University where
the study was conducted, which had seen an increase in the suicide rate of its stu-
dents. [Andalibi et al. 2017] explore self-disclosures posts in Instagram. In this article,
the authors have used content from posts tagged with #depression to understand what
rather sensitive disclosures do people make on Instagram. The work in [Li et al. 2016]
is a qualitative study that tries to understand how is the behavior and comprehension
of the Chinese population about depression. It is a qualitative study and differs from
prior ones. [Vedula and Parthasarathy 2017] conduct an observational study to under-
stand the interactions between clinically depressed users and their ego-network when
contrasted with a group of users without depression. They identify relevant linguistic and
emotional signals from social media exchanges to detect symptomatic cues of depres-
sion. [Chen et al. 2018] detected eight basic emotions and calculated the overall intensity
(strength score) of the emotions extracted from all past tweets of each user. After that,
they have generated a time series for each emotion of every user in order to generate a
selection of descriptive statistics for this time series.



Papers cited above not always take into account how psychologists infer if some-
one is depressive or not. We also stress that many of the real contributions rely on tex-
tual information generated by one user. Since one of the depression symptoms in ICD
11[Association et al. 2013] is the inactivity, we could question if a depressive one would
consistently generate online content. The context of psychology regularly deals with the
subjectivity of information. Relied on that, we believe that relevant information can be
extracted from other methods rather than text content. We believe that the classification
of potential depressive users could be more reliable if combined with “subjective infor-
mation”.

3. Methodology
To achieve the objective of identifying depression symptoms, we rely on Design Science
Research concept (DSR) due to its effort to systematize information technology research.
The concept of DSR can have variations on its interpretation, although the authors in this
area suggest the creation of artifacts as an approach to create solutions for certain types
of research investigation. [Wieringa 2014] states DSR as “...the design and investigation
of artifacts in context”.

Based on the above statement, it is suggested by [Hevner 2007] a three cycle
model in order to create such solution. The model comprehends the Relevance, Design
and Rigor cycles. The first one aims to find the needs of the observed context. The
following cycle aims to create the artifacts that should mitigate the identified problem.
The last cycle aims to support the artifact with identification of prior science knowledge.
[Peffers et al. 2007] suggests a different workflow for the artifact creation. Even though
the cited models seems different, they all suggest the construction of artifacts and its
consequences in the studied environment. Therefore, based on [Peffers et al. 2007], we
suggest the stages for this methodology proposal on Figure 1.

Figure 1. Methodology steps based on [Peffers et al. 2007] approach.

4. Proposal
The proposed solution, in order to create an artifact, faces different stages that can offer
challenges to the research to be accomplished. Since the final product is the hability to



identify depression symptoms. We must pass by stages like obtain, process, model and
persist the data from social network sites in a structure that can allow the further steps
to retrieve this data for future analysis. Our method aims to identify a depressive user
inserted in a social network in a reliable, consistent and unobtrusive manner. Figure 2
depicts how we intend to achieve it. Module 1 represents the phase where we construct
the datasets to be explored in initial and later stages. This module is constructed mainly
by crawlers and provides us depressive user’s information concerning their vocabulary,
content behavior and their preferences about relationships with other users. Afterwards
datasets construction, through data modeling, Model 1 provides to Module 2 datasets
from websites where depression is a key topic. The second module comprehends the data
analysis and it splits this process into two substages. Both substages intend to abstract
the implicit and explicit user’s content. We represent Modules 1 and 2 as a cyclic process
mainly due to the improvement of analysis, and evolution of datasets concerning length,
complexity, and more abundat information.

Figure 2. Conceptual schema of our proposal.

The screening substage comprehends a set of metrics that rely on topological anal-
ysis. Through social network analysis, we can understand how entities from a social
network are connected. The topology study, through the use of social network analy-
sis, can lead to the choice of specific users to have a better comprehension of them and
their influence [Razis et al. 2020]. We can list as examples three different types of rel-
evant analysis, Social Influence Analysis, Node Classification and Community Detection
[Aggarwal 2011]. With these analysis, it would be possible to have a better understanding
of the connections around a depressive person.

Parsing substage is divided into three sub-processes and it is represented in Figure
3. As most of the presented articles in Section 2, we also intend to apply text analysis over
the datasets. Based on the work of [Sousa 2016], we aim to identify what are the main
topics of each user in a social media platform. After the topic identification, for each user,
we will find the correlation among topics and will map the terms into a polarity graph.
The polarity graph can help to identify if the most used words and terms of a user tend to
be positive or negative. Related work has shown that depressive people use to manipulate
more negative words. This reflects the low self-vision of this group. With the polarity



graphs of each user, the third stage intends to analyze how these graphs have evolved. In
this manner, it will be possible to check if someone’s discourse has been turned into more
positive or negative. The time series analysis could give clues about a tendency in user
discourse content. One of the depression symptoms is the persistence of negative mood.
Thus, one of possibilities is correlate the evolving of a polarity graph from topics to the
tendency of negative humor of an user.

Figure 3. The Parsing substage’s phases. Respectively, extraction of main topics
from user content; Polarity of discovered topics; Evolution of polarity graphs
over time.

As the iterations progress, Module 2 constructs a set of heuristics extracted from
analysis. These heuristics are tested by professionals survey and compared to psycho-
metrics. The heuristics set is also validated in Module 3. In this module, we intend to
validate the heuristics not only by applying them in a more generic and wider dataset but
also by testing in a psychology clinical scenario. In that way, we intend to corroborate
the dynamics and behavior from the first iteration which was abstracted from particular
datasets.

5. Expected Contributions and Future Steps
This work has presented an application scenario of informatics in mental health. Due to
the wide implications of depression in people’s health, and because of the great use of
social media, we should use these data with better precision and reliability. We stress
that Social Network Analysis (SNA) discerns the topological structure. Therefore, the
main difference from prior research and our proposal, is to use psychology knowledge
and ideas to improve classification performance with SNA and textual analysis. For the
experimental phase, we already developed two collectors to obtain data from HealingWell
and Reddit websites. Since this is an academic research, we do not have any intentions
of publishing authors names and their personal information. We have at the moment a
dataset with around 1.5 GB of collected information. The first dataset is related to the
depression forum from HealingWell website4. We have collected 3075 posted topics and
their respective posts summing a total of 18450 replying posts. With this experiment,
we would understand the environment where the disease depression is the main topic of
discussion, consequently, we would reproduce and validate the results and behavior of
conversations about depression.

This work is still developing the methodology and the analysis that could be per-
formed. The expected contributions are related to computer science and psychology. For
the computer science, we expect that employing computational metrics like social net-
work analysis and topic classification could support people to acquire a more accurate

4www.healingwell.com/community/default.aspx?f=19



understanding of how the phenomena of depression happen in social media and also how
the social media reflects the real life. For the health research point of view (psychology,
medicine), our approach could improve how the diagnosis of depression is performed.
This could aid people to enjoy better health through the use of technology.
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