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What are Cognitive Distortions?
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Cognitive Distortions

Cognitive distortions are self-statements that 
are wrong which frequently  are followed by 
logical errors in one’s own internal reasoning.*

Cognitive distortions can be 
experienced by healthy individuals
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Cognitive Distortion Types

Emotional 
Reasoning

Polarization

Fallacy of 
Change

Catastrophizing

Global 
Labeling

Control 
Fallacies

Always Being 
Right

Fallacy of 
Fairness

Jumping to 
Conclusions

Shoulds
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Mental Health and Well-being

● Mental health: person’s condition with regard to their emotional, psychological, and 
social well-being

● 20% of the world has mental illness according to World Health 
Organization

● According to Martin. Prince 14% of the global burden of disease is due to 
mental disorders and their chronically disabling nature. *

● Mental health is very important for living a stable, and healthy life. 
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Prince, M., Patel, V., Saxena, S., Maj, M., Maselko, J., Phillips, M. R., & Rahman, A. (2007). No 
health without mental health. Lancet (London, England)



Life-Coaching & Cognitive Distortions

Traditionally, one-on-one 
paper-and-pen diaries 

used for raising 
awareness of and 
reducing cognitive 

distortion

Not easy for 
psychologists to 

provide consistent 
monitoring

Given the number of 
individuals seeking 
help from a mental 
health professional. 

It’s important to find 
an aiding tool

C-Journal Aiding Tool
Helps both

- Psychologists
- Individuals
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Related Work
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Dataset Collection Methodologies

● Social media APIs
Online blogs and communities

● Online Appointments
● Mobile Applications
● Research participant
● Sensors

Best Performing Models with Psychological 
Data

● Support Vector Machine SVM
Logistic Regression

● Deep Transfer Learning
● Convolutional Neural Network
● with BERT, LSTM

Technological Aiding Tools for Psychologist

● Web platforms
● Mobile Applications
● Chatbots
● Virtual Mental Health Assistants
● Augmented Reality system



Main Aim
Mobile Application for identifying cognitive distortions from journaling
texts of the individuals in English natural language.

This application will just raise a flag for the user to check their train of
thoughts not a diagnosing tool.

Disclaimer: This application is not meant to replace the psychologist, but
to help monitoring the individuals.
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Approach
Dataset Collection

& 
Annotation

● Collecting a novel 

dataset in cognitive 

distortions 

● Filtering of the dataset

● Annotation of the 

dataset
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Training Deep 
Learning Models

● Training baseline and 

main models for 

classifying sentences 

exhibit cognitive 

distortions or not

● Then classified to one 

of the 14 cognitive 

distortions

Developing C-Jornal 
Mobile Application

A mobile journaling and mood 

tracking application built on the 

basis of the best-performing 

cognitive distortion classification 

model. The application identifies

and raises awareness to potential

cognitive distortions in the users’ 

daily journaling texts



Dataset Collection
& 

Annotation

● Collecting a novel 

dataset in cognitive 

distortions 

● Filtering of the dataset

● Annotation of the 

dataset
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Training Deep 
Learning Models

● Training baseline and 

main models for 

classifying sentences 

exhibit cognitive 

distortions or not

● Then classified to one 

of the 14 cognitive 

distortions

Developing C-Jornal 
Mobile Application

A mobile journaling and mood 

tracking application built on the 

basis of the best-performing 

cognitive distortion classification 

model. The application identifies 

and raises awareness to potential 

cognitive distortions in the users’ 

daily journaling texts

Dataset



Ethics of Psychological Data 
Collection
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We followed the following ethics guidelines:

● Participants’ permission was acquired.

○ Making sure they read and understand 

what they are signing up for. 

● Maintaining anonymity.

○ The identity of the participant was kept 

anonymous. 
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Dataset Collection Methodology

Facebook 
Empathetic Data

Crowd-sourcing
Amazon MTurk Social Media

Twitter Data

Face-to-face 
Interviews



Dataset Statistics

Dataset available on Open Science Framework: osf.io/e4hbr
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Source Number of Sentences

Facebook Empathetic Data 18509

Twitter Data 2477

Crowd-sourcing 10199

Interviews 3188



Filtering Crowd-sourcing and Interviews 

We collected 20 batches with 1500 entry per batch which were self-labeled
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Filtered by 
me

Filtered and 
labeled by a 
life-coach

Filtered and 
labeled by  a 
psychologist



Example of Raw Data Filtered in the First 
Stage

15

Delete all the redundant or irrelevant entries



Second Filtration Stage
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Filter and Annotate the data by the life-coach and the psychologist

Sentence Self-annotation Life-coach 
Annotation

Psychologist 
Annotation Source

I’m always expected to do everything Overgeneralization Neutral Neutral Crowd-sourcing

In the end, they make one improvement 
suggestion. I left the meeting feeling 
miserable and dwell on that one suggestion 
all day long. 

Mental filtering Mental 
filtering

Mental filtering Crowd-sourcing

I don’t belong anywhere Shoulds Emotional 
Reasoning

Emotional 
Reasoning

Crowd-sourcing

I should look super fit since I am a CrossFit 
coach and a nutrition coach

Shoulds Shoulds Neutral Crowd-sourcing



Data Statistics
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As shown, the data bins are of approximate sizes. Which will not bias the model to 
certain unbalancing.



Data Preprocessing
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1. Converting all text to lowercase.

1. Removing special characters, numerals, patterns, and punctuation.

1. Removing the stopwords. 
Stopwords are words in any language that contribute little meaning to a 
phrase. They can safely be ignored without sacrificing the meaning of the 
sentence.

1. Stemming the words using the Porter Stemmer in the NLTK package. 
The stemming operation bundles together words of the same root, e.g., 
“eaten” and “eating” are bundled into a common ”eat”.



Dataset Collection
& 

Annotation

● Collecting a novel 

dataset in cognitive 

distortions 

● Filtering of the dataset

● Annotation of the 

dataset
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Training Deep 
Learning Models

● Training baseline and 

main models for 

classifying sentences 

exhibit cognitive 

distortions or not

● Then classified to one 

of the 14 cognitive 

distortions

Developing C-Jornal 
Mobile Application

A mobile journaling and mood 

tracking application built on the 

basis of the best-performing 

cognitive distortion classification 

model. The application identifies 

and raises awareness to potential 

cognitive distortions in the users’ 

daily journaling texts

A mobile journaling and mood 

tracking application built on the 

basis of the best-performing 

cognitive distortion classification 

model. The application identifies 

and raises awareness to potential 

cognitive distortions in the users’ 

daily journaling texts

Developing C-Jornal 
Mobile Application

A mobile journaling and mood 

tracking application built on the 

basis of the best-performing 

cognitive distortion classification 

model. The application identifies 

and raises awareness to potential 

cognitive distortions in the users’ 

daily journaling texts

Model Training



Naive Bayes Baseline
We introduced as an initial baseline Naive Bayes with Countvectorizer
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Vectorizer Accuracy Precission Recall f1

count vectorizer 0.73 0.73 0.72 0.72



Experiments

CNN with different Word Embeddings
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Experiments
LSTM with different Word Embeddings
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Best Performing Models
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After hyperparameter tuning



CNN Architecture
The CNN architecture with BERT Embedding has the best accuracy 85.6%
We used 512 filters with filter windows of 3, 4, and 5.
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Dataset Collection
& 

Annotation

● Collecting a novel 

dataset in cognitive 

distortions 

● Filtering of the dataset

● Annotation of the 

dataset
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Training Deep 
Learning Models

● Training baseline and 

main models for 

classifying sentences 

exhibit cognitive 

distortions or not

● Then classified to one 

of the 14 cognitive 

distortions

Developing C-Jornal 
Mobile Application

A mobile journaling and mood 

tracking application built on the 

basis of the best-performing 

cognitive distortion classification 

model. The application identifies 

and raises awareness to potential 

cognitive distortions in the users’ 

daily journaling texts

Dataset Collection
& 

Annotation

● Training baseline and 

main models for 

classifying sentences 

exhibit cognitive 

distortions or not

● Then classified to one 

of the 14 cognitive 

distortions

Training Deep 
Learning Models

C-Journal Mhealth App 



Aiding tool for: 

● Individuals to track their own thinking patterns.

● Life-coaches and psychologists to better track and help 

large groups of patients.

Application Purpose & Goal
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C-Journal Features

C-Journaling Mobile Application Features:

★ Journaling for therapy

★ Mood tracker

★ Immediate distortions detection

★ Detailed feedback about journaling 

history and average mood for the 

month 
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Journaling Entries Creation 
Feature
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Mood Tracking Feature
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Cognitive Distortions Detection 
Feature
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General Feedback Feature
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● Interpretation and Definitions

● Collecting and Using the Personal Data

○ Types of Data the Collected

○ Use of Personal the Data

○ Retention of the Personal Data

○ Disclosure of the Personal Data

○ Legal Requirement

● How to contact us

Data Privacy Policy: https://github.com/nadahesham/C-journalApp#readme

Data Privacy Policy
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● Small pilot study to evaluate the usability of C-Journal was conducted on a small 
sample of 15 individuals.

● The results were used to update the prototype and remove the non-usable features. 

● The recommendations included :

○ Adding daily reminder prompts which was requested by 14 out of the 15 users. 

● The users were given a short version of the System Usability Scale which showed the 

following: 

○ All users found the application highly usable and the features easy to use.

● 13 out of the 15 said they would recommend it to others and would use it on a daily 

basis. 
● In the future, more rigorous testing of the usability and design features will be conducted

C-Journal Initial Testing
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Conclusion
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● Dataset with 28,250 training sentences and 7,062 testing sentences. 
● BERT (Contextual Word Embedding) with CNN achieved the best classification 

accuracy which is 85.64.
● C-Journal app for pointing out potential cognitive distortions

Training Deep 
Learning Models

Dataset Collection
& 

Annotation

Developing C-
Journal Mobile 

Application



Future Work
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Recommendation 1

The dataset can be constantly extended with more 

sentences and more languages. 

Recommendation 2

The implemented classification models can be further 

enhanced for achieving better accuracy

The C-Journal app

● To be tested in real life scenario through a longitudinal 

study
● Use the mood-tracker feature for further analysis and 

add more and more features

Recommendation 3
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Thank you!


