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Background

Mental health crisis through the years
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Reddit

Anonymity

Long form submissions

Topic specific subreddit
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Most works deals with Short‐form text like twitter

Classifier

Text Corpus
Shorter length leads to 
the topic being 
constricted to one 
mental health 
condition

Labels: Each text only 
belongs to one category



Background
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Topic Modeling

Word Embedding

Source: https://nlp.stanford.edu/projects/glove/

Documents Topic Allocation to 
Documents

Topic Creation

Source: https://developers.google.com/machine‐learning/crash‐
course/embeddings/translating‐to‐a‐lower‐dimensional‐space

Embedding Vector
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What are the key insights? Reliable lables?

1. For long form text: no consideration for presence of multiple 
conditions

2. For Reddit dataset: Over‐reliance on subreddits

3. No model‐level explainability despite using features like topic 
distribution or LIWC

4. A lack of suitable framework to reduce the cost of labeling



Challenges we address
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How to alleviate labor inducing labeling process for 
large form texts like Reddit?

How to account for the different types of mental 
health conditions during modeling?

How to explain the prediction without a post‐hoc 
method and gain insight ?



Solution?
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How to alleviate labor inducing labeling process for 
large form texts like Reddit?‐ Active Learning

How to account for the different types of mental 
health conditions during modeling?

How to explain the prediction without a post‐hoc 
method and gain insight ?



Solution?
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How to alleviate labor inducing labeling process for large 
form texts like Reddit?‐ Active Learning

How to account for the different types of mental health 
conditions during modeling?‐Multi‐task Learning Framework

How to explain the prediction without a post‐hoc method 
and gain insight ?



Solution?
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How to alleviate labor inducing labeling process for large 
form texts like Reddit?‐ Active Learning

How to account for the different types of mental health 
conditions during modeling?‐Multi‐task Learning Framework

How to explain the prediction without a post‐hoc method 
and gain insight ?‐Topic Level Feature Explanation



Framework
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Active learning
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P is the prediction of individual 
learners and Q is the overall 
consensus

AMMNet Training with different 
subset of initial training dataset in 
each of the m iteration



Active learning
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• Labeling the dataset from initially 
curated dataset of 2000

• At each iteration the data instances 
for which the model is least 
confident or has the largest 
disagreement, are chosen

• Significant improvement in accuracy



Multitask Learning Framework

Use document level embedding for shared feature space and topic level for 
task specific
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Shared Latent Feature

Task Specific Feature Learner 
(for explainability) 

Each mental health condition 
is treated as a different task



Multitask Learning Framework
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Group Lasso penalty on topic distribution vector results in matrix 
sparsification

Weight Matrix with each row 
corresponding to a topic

Sparsified Weight Matrix with the weight 
vector for non‐important features reduced 
to a very small value



Training
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Experimental Results
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Experimental Results

Performance improves with Neural Networks
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Experimental Results

When used as the only feature, performance suffers

Results with both topic distribution and BERT as features
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Observation: Most Important Topic discovery
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Observation: Most Important Topic discovery

Original Class: Depression, Predicted: Depression
Contributing Topic: 8(“depression, struggling”)
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Observation: Most Important Topic discovery

Subreddit: r/Depression
Label: Depression‐1 Anxiety‐1
Predicted: Depression‐1, Anxiety‐1

Anxiety Contributing 
Topic:23(“medication,doctor,tak
ing”)

Depression Contributing 
Topic:3(“therapist, doctor, 
anymore, life, can’t ”)
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Observation: Most Important Topic discovery

Subreddit: r/Depression
Label: Depression‐1 Anxiety‐1
Predicted: Depression‐0, Anxiety‐1

Anxiety Contributing 
Topic:6(“anxious,worrying,feeling”)
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Conclusion

Expands mental health prediction on Reddit from a subreddit‐specific approach to a 
more general versatile input space
A novel Active Multi‐task learning model AMMNet, that extracts task‐specific 
features in the form of topics and learns from a shared feature space of document‐
level embedding
Data paucity issue in this domain can be solved by successfully adopting an active 
learning approach for less labor intensive labeling.
Significant insight into the importance of different topics for predicting a given 
category of mental health conditions. 
A future direction of this work could be to look into specific mental disorders like 
”OCD” ”BPD,” or ”bipolar” and try to predict or detect such conditions with 
explainability, as shown in this paper
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Thank You!

Welcome any related questions and suggestions


