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My suicide note here y

The end

“Twitter is used by individuals to express suicidality and it is possible to
distinguish the level of concern among suicide-related tweets, using
machine learning.”

O'Dea, Bridianne, et al. "Detecting suicidality on Twitter."
Internet Interventions 2.2 (2015): 183-188.



- L Depression J { Eating Disorders }




Contributions

1. First methodology to generate a reliable Twitter dataset for suicide risk assessment

2. First user-level dataset for suicide risk assessment in Spanish

3. Method to obtain a subset of the user tweets related to a specific topic

4. Mapping between psychological consultations and social networks

5. First work in combining text-based, social networks and image—based features with data coming from

3 different social networks



Suicide Risk Detection on Social Media: A multi-modal approach

1. Methodology to create a reliable dataset for suicide risk assessment
2. Characterization of Twitter users with suicide ideation
3. Machine Learning based detection of users with suicide ideation

4. Main findings

10



Suicide Risk Detection on Social Media: A multi-modal approach

1. Methodology to create a reliable dataset for suicide risk assessment

2. Characterization of Twitter users with suicide ideation

3. Machine and Deep Learning based detection of users with suicide ideation

4. Main findings
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Methodology to create a reliable dataset for suicide risk assessment S TEP

PROJECT

About 8000 tweets are published by second worldwide

12



Methodology to create a reliable dataset for suicide risk assessment PSR-!-;\E/;E
Extracting common expressions from Reddit /r/SuicideWatch/

® o e -

£ Posted by u/runningrunningrunrun 1 hour ago

I attempted last night and lived 5 OO t|t | es

This a a follow up to this post because there were a lot of you who left really supportive
comments and messages. I appreciate it. 'm in the hospital and will lose my phone soon,
but wanted everyone to know that I didn't die, unfortunately. I will die by suicide
someday, but not today. Thanks. I'm not as alone as I thought, I guess.

W 7Comments #» Share e

4 Posted by u/runningrunningrunrun 12 hours ago Psyc h O | Og I StS

45 Killing myself right after I post this .
¥ review

I reached out for help this evening. I was at the end of my rope and talked to a crisis line
that basically told me to take a walk and do a puzzle to take my mind off things. Clearly
the person on the other line has never been suicidal because shit doesn’t work that way. I
was honest. Said I wanted to end my life tonight. I'm not doing a fucking puzzle.

Bve all

M 47 Comments P Share e

[ — 454 (110) sentences

Someone please please please help me I'm currently balling my eyes
out while typing this I'm

€ o

On the edge of suicide I can't deal with the pain anymore no one fucking likes me and I'm
always nice to them Everythint feels so dry I'm fucking crying

13



Methodology to create a reliable dataset for suicide risk assessment
Twitter Crawling (Twitter API)

1 year period: Dec 21, 2017- Dec 21, 2018
98,619 tweets — 81,572 users

2-Level Annotation Process

1st . Selection of 2nd §nnotation
annotation those labelled as byganother
by one “Suicide risk”
Psychologist
—— ——)

a

31: Control cases
84: Suicide risk

(89% agreement)
14

917: Control cases
329: Doubtful
154: Suicide risk




Methodology to create a reliable dataset for suicide risk assessment PSR-!-;\E/;E
Short Profile Version

Short Profile Version Classifier (SPVC)

513 tweets (Suicide Risk) + 346 sentences
859 random tweets (Twitter API)

BoW (1-5 grams) + PCA + Logistic Regression
10-fold CV

F-measure: 0.90

Precision =0.91
Recall = 0.89

15



Methodology to create a reliable dataset for suicide risk assessment
Twitter Crawling (Scrapping + Twitter API)

1 year period: Dec 21, 2017- Dec 21, 2018
98,619 tweets — 81,572 users

2-Level Annotation Process

1st . Selection of 2nd §nnotation
annotation those labelled as byganother
by one “Suicide risk”
Psychologist
—— ——)

a

31: Control cases
84: Suicide risk

16

917: Control cases
329: Doubtful
154: Suicide risk




Suicide Risk Detection on Social Media: A multi-modal approach

1. Methodology to create a reliable dataset for suicide risk assessment
2. Characterization of Twitter users with sucide ideation
3. Machine Learning based detection of users with suicide ideation

4. Main findings
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Characterization of Twitter users with suicide ideation
Features

% Textual features

SNPSY: Social Network and Psychological features

“©O | Image-based features

18



Characterization of Twitter users with suicide ideation
Features: Textual Features

 Bag of Words (BoW) and n-grams

e  Word Embeddings
 Lexicons and suicide risk factors vocabulary - LIWC: Linguistic Inquiry and Word Count LIWC 2007
Spanish dictionary:
 All LIWC Categories
 Other categories added: self-injuries, explicit suicide ideation references, self-loathing terms,
insomnia, fear, previous suicide attempts, racial or sexual discrimination, eating disorders,
substances abuse, bullying, lack of social support, family and money issues, lack of spiritual
beliefs, etc.

 Sentiment Analysis - senti-py: polarity of Spanish texts.

19



Characterization of Twitter users with suicide ideation
Features: Social Network and Psychological features

Behavioral features

Working week tweets Total number of tweets on week days (Monday to Friday) normalized by | SPV
count ratio the total amount of tweets.
Weekend tweets count Total number of tweets on weekend days (Saturday and Sunday) | SPV
ratio normalized by the total amount of tweets
Median time between Median of the time (in seconds) that passes between the publication of | SPV
tweets each tweet.
Sleep time tweets ratio Ratio of tweets posted during the inferred sleep period of the user. Full profile
Daytime tweets ratio Ratio of tweets posted during the period the user is usually awake Full profile
Normalized tweet count Number of tweets posted by the user within each quarter of the year, | SPV
per quarter (4 features) normalized by the total amount of tweets generated by the user during the

year.




Characterization of Twitter users with suicide ideation
Features: Social Network and Psychological features

Behavioral features

Sleep time tweets ratio | Ratio of tweets posted during the inferred sleep period of the user.

@6n7{tl + t(i+1)mod 8}
STTR = == 7
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Characterization of Twitter users with suicide ideation
Features: Social Network and Psychological features

Tweet Statistics

Feature Description Source
Suicide related tweets ratio Ratio of tweets retained by the SPVC over all the tweets of the | SPV and full
full profile profile
Median SPVC score Median of the scores obtained by the tweets that are part SPV
of the SPV after applying the SPVC
Median tweet length Median length of all the user tweets (word level) SPV
Number of SPV tweets Number of tweets SPV

Number of user tweets

Number of tweets posted by the user since the creation of
the account

User metadata

22




Characterization of Twitter users with suicide ideation
Features: Social Network and Psychological features

Relational Features

Followers number Number of followers User metadata
Friends number Number of people followed by the user User metadata
Favorites (favs) given Total number of favs given by the user User metadata
Median favs count Median of all the favorites received by the user SPV
Median retweets count Median of all the retweets received by the user SPV

23



Characterization of Twitter users with suicide ideation
Features: Image-based features

Q Buscar NGV ]

Publicaciones destacadas
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90,000 images for training + 60,000 for validation
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Characterization of Twitter users with suicide ideation
Features: Image-based features
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Suicide Risk Detection on Social Media: A multi-modal approach

1. Methodology to create a reliable dataset for suicide risk assessment
2. Characterization of Twitter users with sucide ideation
3. Machine Learning based detection of users with suicide ideation

4. Main findings
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ML based detection of users with suicide ideation
Experimental Setup

CONTROL GROUPS

1. Focused control group: users writing suicide-related keywords in a non-suicide risk context: users
that either trivialize about suicide, news reports, information regarding the topic or simply manifest
their support or opinions to people at risk. Identifying these users is challenging for the classification
systems but is key in reducing false positives. These users were chosen at random among the users
labeled as control cases during the first annotation process.

2. Generic control group: a set of Twitter users, which might not necessarily use terms related with
suicide. These users were selected randomly using the Sample tweets API [31].

For both control groups, a second annotation process was followed as well to discard possible cases
of users at risk within these samples.

27



ML based detection of users with suicide ideation
Experimental Setup

BASELINES

1. Baseline 1: BoW model trained with (1-5)-grams;

2. Baseline 2: the second baseline consists of a deep learning model defined by a Convolutional Neural
Network (CNN) architecture

ML METHODS

Random Forest, Multilayer Perceptron, Logistic Regression and Support Vector Machines (SVM)

CNN (Embeddings model)

28



ML based detection of users with suicide ideation

A AUC Classifier A AUC Classifier

BoW model (baseline 1)

Embeddings model (baseline 2)

BoW model (SPV) 0.85 LR 0.89
Embeddings model (SPV) 0.85 0.82 0.80 0.83 CNN 0.77 087 082 0.80 0.82 CNN
SNPSY model 0.85 0.85 0.84 0.86 SVM 0.85 0.88 087 0.8 0.94 LR
(BoW + SNPSY) model 0.88 0.85 0.84 0.89 RF 0.85 088 087 0.86 0.94 LR

(Images + BoW) model 0.88 0.84 0.82 0.86 MLP 0.82 088 0.8 0.84 0.90 LR
(Images + SNPSY) model 0.85 0.86 0.86 [0.91 SVM 0.88 088 0.88 0.88 0.94 LR
(Images + BoW + SNPSY) model 1 0.85 085 0.83 0.87 LR 0.85 092 088 0.88 0.92 MLP
(Images + BoW + SNPSY) model 2 0.81 0.84 0.84 |0.92 SVM 0.85 088 087 0.86 0.94 LR
Selected features model 1 (P<0.05) 0.85 0.85 0.84 0.90 MLP 091 0.77 083 0.84 0.94 SVM

Selected features model 2 (P<0.001) 0.77 080 0.80 |0.92 SVM 091 081 086 0.86 |0.95 SVM




Suicide Risk Detection on Social Media: A multi-modal approach

1. Methodology to generate a reliable Twitter dataset for suicide risk assessment
2. Characterization of Twitter users with sucide ideation
3. Machine Learning based detection of users with suicide ideation

4. Main findings
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Main findings (suicide behaviour)

ML method for detecting users in risk of suicide: AUC = 0.92%

SPVC (Short Profile Version Classifier) is successful as a first filter.

 Considering the different feature types individually, SNPSY (Social Network and Psychological features)
gets the best results.

* Image + BoW + SNPSY model 2: 11% increasing AUC regarding baseline.

Better results are achieved in terms of AUC when using generic control users instead of users that

make use of suicidal vocabulary.
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Main findings (suicide behaviour)

 We found multiple significant features that can be used to detect users at risk:
o Use of first person (self-references)
o More use of negations
o They tend to show depression and anxiety.
o Topics: usage of suicide explicit terms, depression related terms, self-loathing, substance
abuse, self-injuries, and terms expressing lack of social support
o More images related to suicide
o Shorter tweets
o Less number of friends

o More activity on weekends
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internet access and social media usage have increased significantly, providing experts and patients
with a means of communication that may contribute to the development of methods to detect
mental health issues among social media users.
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Eating disorders are psychological conditions characterized by unhealthy eating habits. Anorexia
nervosa (AN) is defined as the belief of being overweight despite being dangerously underweight.
The psychological signs involve emotional and behavioral issues. There is evidence that signs and
symptoms can manifest on social media, wherein both harmful and beneficial content is shared
daily.

Objective:

This study aims to characterize Spanish-speaking users showing anorexia signs on Twitter through
the extraction and inference of behavioral, demographical, relational, and multimodal data. By using
the transtheoretical model of health behavior change, we focus on characterizing and comparing
users at the different stages of the model for overcoming AN, including treatment and full recovery
periods.



Main findings (eating disorders)

*  We found multiple significant features that can be used to detect users at risk:

o Use of first person (self-references)

o More use of negations

o They tend to show sadness, disgust and anger.

o Topics: laxatives, suicide, death, bullying (at later stages of the disorder)

o They tend to use darker images, with fewer letters, selfies, images of body parts and altered
images of idealized bodies

o Few interaction with users

o More activity on weekends and during sleeping periods 34
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/ Depression \

<29 years old
58% Female

Topics: loneliness,
insomnia, low self-
confident, divorce, marital
problems, bullying,
antidepressants...

< /

/Eating Disorders\

<29 years old
84% Female

Topics : veganism,
vegetarian diets, extreme
exercise, laxatives, calories,
low self-esteem, shame,
self-harm, family ...

\ /
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