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Abstract  

Due to more internet users in the modern world, social media sites like Facebook, Instagram, and twitter have 

changed our world forever. Millions of people regularly share their opinions on social media that are related to 

different aspects of their lives. Over the years, stress, anxiety and depression are the most common 

psychological health issues that affect the people’s mind worldwide. This research study is focused on the 

detection of depression on twitter using various machine learning algorithms like SVM, Random forest, and 

Logistic regression. To develop the model, first tweets are downloaded from twitter and then perform the 

sentiment analysis on preprocessed tweets. After creating the final dataset, it is divided into 80:20 ratios to 

detect number of depressed tweets and non-depressed tweets using machine learning algorithms. After that, the 

performance of machine learning algorithms is analyzed and compared using different evaluation matrices like 

accuracy, precision, recall and F1 score. The results showed that, the highest prediction accuracy of 88% is 

achieved using Random Forest algorithm. 
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I. Introduction 

Depression is a common and fatal medical illness that affects a person's mental health. The modern-day way of 

life has a psychological impact on people's minds, causing emotional distress and depression. Depression is a 

common mental disorder that affects an individual's thinking and mental development. According to WHO, 

approximately 1 billion people suffer from mental disorders and over 300 million people worldwide suffer from 

depression[1]. Depression symptoms are classified into three types: psychological, social, and physical. 

Although a patient is unlikely to experience all of these symptoms, they can help predict the severity of 

depression. Psychological symptoms include persistent sadness, hopelessness, low self-esteem, anxiety, and 

feelings of guilt. Social symptoms include avoiding friends and family, being uninterested in almost every 

activity, and so on. Many other physical illnesses are also caused by depression[2]. 

Now a days, Social media is an excellent virtual community for people to connect with one another by sharing 

personal thoughts. Due to more internet usage, People have started to use online forums, micro blogs, and tweets 

to discuss their struggles with mental health illnesses[3]. This research work is focused on the detection of 

depression using twitter social media. Today, Twitter is the most widely used social media platform for 

sentiment analysis research[4]. Every second, an uncountable number of tweets are posted on Twitter, with over 

400,000 tweets sent per minute, nearly two hundreds billion tweets posted annually, and approximately five 

hundred millions per day. Researchers believe that analysing Twitter posts can help them identify depression 
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and other mental health issues. These online activities inspire them to create new types of prospective health 

care solutions and early depression detection systems[4]. 

As technology advances, researchers are increasingly turning to advanced intelligent techniques for detecting 

depression. To make predictions, machine learning algorithms learn automatically and identify patterns in large 

amounts of data. This research study is concentrated on the three machine learning algorithms – SVM, Random 

Forest and Logistic regression for the detection of depression on twitter social media. To collect the data from 

twitter, Twitter Application Program Interface (API) is implemented in python. After that data preprocessing is 

done to remove the noise from data and then performed the sentiment analysis on preprocessed data. The final 

dataset is divided into 80% of training and 20% of testing data to detect number of depressed tweets and non-

depressed tweets using machine learning algorithms. The performance of machine learning algorithms is 

analyzed using different evaluation matrices like accuracy, precision, recall and F1 score. Based on these 

parameters, the comparative analysis is performed to find the best machine learning algorithm. 

II. Literature Review 

S. Aleemet al. [1] enlists ML algorithms for diagnosing depression. The authors have categorized the ML 

algorithms into three classes- classification, deep learning and ensemble. Also a general model for diagnosis 

depression is presented with an overview of various limitations and objectives for detecting depression.In [4], 

authors have taken twitter data and identify the attributes which are indicating depressive symptoms. They have 

used ML approaches and NLP techniques for training the data. 

M. Z. Uddinet al. [5] developed an LSTM-RNN based approach for detection depression from some public 

online information channel. They used symptom based feature extraction and showed that the symptom based 

feature extraction gives good performance. 

In 2019, A.Choudhury et al.[6]predicted the depression in Bangladeshi undergraduates using survey done by 

consulting psychologists, professors and counselors. Various machine learning algorithms has been employed 

for the purpose and they found random forest to be the best algorithm.In [7], authors used tweets from tweeter to 

predict depression. They used a kaggle dataset of various tweets and applied deep learning algorithms like CNN, 

LSTM. 

In 2021,[3]focused on microblogging site like Reddit.com for data collection, they prepocess the data applied 

sentiment analysis and use various algorithms like SVM,Multinomial Naive Bayes and KNN for final 

classification. In 2019, N. Al Asadet al. [2] used posts from facebookand twitter to detect depression. They 

employed SVM and Naive Bayes algorithm for NLP classification. 

H. Zogan et al.[8] developed hierarchical attention model, in which attention mechanism is applied in two levels 

the tweet-level and word-level. From a user-post content they derive explanations and produce good results for 

detecting depression in users of twitter.In 2022,[9] reviewed on different paper from various areas of research 

such as analysis of data, social media, sentiment analysis, NLP, depression detection. 

In 2020, H. S. Alsagri and M. Ykhlef[10] exploited various machine learning techniques for detecting a twitter 

user who is depressed. They explored different features and showed the higher the number of features higher 

will be the accuracy for detecting depressed users. Also they showed the impact of features on detecting the 

depression level. 

J. Angskun et al.[11] explored various machine learning techniques for detection of twitter. The result showed 

that random forest achieved highest accuracy for detecting the depression. They also introduced a novel model 

for detecting depression that is based on early symptoms and activity of social media.  

III. Proposed Methodology 

The main focus of this research is to detection of depression using twitter data. For this purpose, first tweets are 

downloaded from twitter and then performed the sentiment analysis. After that, various machine learning 

algorithms viz., SVM, Random Forest, and Logistic Regression are applied on the collected tweets and then 

compare the performance of these algorithms using different evaluation parameters such as accuracy, precision, 



Tuijin Jishu/Journal of Propulsion Technology  
ISSN: 1001-4055    
Vol. 44 No. 04 (2023)  
_________________________________________________________________________________________ 

 

7999 
 

recall and F1 score to find the best algorithm for detection of depression. This section describes each step 

performed in our proposed detection system is shown in Figure 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 Figure 1: Proposed detection System 

For detection of depressed and non-depressed tweets, first the tweets are downloaded from twitter by 

implementing Twitter Application Program Interface (API) in python. To download the more than 2000 tweets, 

nodexl tool is also used. Tweets are filtered using hashtags like #depression, #anxiety, #mentalhealth etc. The 

maximum numbers of tweets downloaded are approximately 10,000 tweets. The  

 

Figure 2: Twitter Data 
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Data preprocessing is a method used to transform the raw data into a more understandable, useful, and effective 

format. To remove the noise and other irregularities from data, preprocessing is used[12]. Before using machine 

learning algorithms, special characters from the downloaded tweets must be preprocessed, such as user names, 

hashtags (#), unwanted symbols (“/”, “@”, “|”), stopword (“of”, “in”, “and”, “the”, ”is”, ”are” ,etc), duplicate 

tweets and Uniform Resource Locators (URLs) etc.  

 

Figure 3:Preprocessed Tweets 

Sentiment analysis is the method of calculating if a piece of writing is neutral, negative, or positive. The 

numbers 1 denote positive sentiment, -1 denote negative sentiment and 0 denote neutral sentiment[13]. By using 

the Python TextBlob module, the polarity, subjectivity, and compound value have been calculated for each 

tweet in the dataset for sentiment analysis. 

The polarity, which ranges from [-1,1], indicates how positive or negative the opinion is. The subjectivity 

measures how subjective or objective the opinion is, and it is measured between [0,1], where a number close to 

0 indicates an objective opinion and a value close to 1 indicates a subjective opinion. Objective statements refer 

to factual information, but subjective sentences typically refer to personal opinion, emotion, or judgment [14]. 

The compound score, which ranges in value from -1 to 1, is the sum of the positive, negative, and neutral scores. 

Figure 4 displays the sentiment analysis of the preprocessed tweets. 

 

Figure 4: Sentiment Analysis 

After performing sentiment analysis of twitter data, we have set the label value to check whether the tweet is 

positive, negative or neutral. If the compound value of tweet is greater than 0.2 then set the label value as 1 

(positive) and if less than 0.2 then set the label value as 0 (negative). The remaining tweets are marked as 

neutral value. Label value 0 means, the tweets are represented that the person is in depression, and label value 1 

means, the person is not in depression. After considering all these parameters the final dataset is created to 

divide the data into 80% of training data and 20% of testing data.The label column is considered as target or 
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dependent variable and combined sentiment analysis of twitter data is considered as independent variables. The 

Performance of the machine learning algorithms is analyzed using different evaluation parameters such as 

accuracy, precision, recall, and F1 score. A sample of the completed dataset is shown in Figure 5.   

 

Figure 5: Dataset 

Word cloud visualization is a useful tool for understanding the dataset in terms of the most popular words. 

Figure 6 depicts a word cloud of the dataset's high-frequency words. 

 

Figure 6: Word Cloud 

The three machine learning algorithms (SVM, Random forest, and Logistic regression) are chosen and 

compared in this study based on their detection performance.SVM is a supervised machine learning technique 

that is used to solve classification and regression problems. This categorization approach divides data using 

hyperplanes, which are straight lines connecting two classes[3]. The logistic regression algorithm is a supervised 

machine learning technique used for classification problems that predicts the categorical dependent variable 

using independent variables [15]. The random forest algorithm is another supervised learning technique that can 

be used to solve classification and regression problems. This classifier uses many decision trees on the data 

samples and then picks the best prediction from each of them to produce the optimal solution [1]. 
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IV. Results And Discussion 

There is a wealth of criteria by which these machine learning algorithms can be evaluated and compared. 

Following are the different evaluation parameters that measure the performance of machine learning algorithms: 

Confusion Matrix:A classification model's (or "classifiers'") performance for a given set of test data is 

described by a matrix called the confusion matrix, which can only be determined if the true values of the test 

data are known [5]. Based on certain metrics, such as true positive rate, true negative rate, false-positive rate, 

and false-negative rate, it provides information about the specifics and effectiveness of the classification 

method. It compares the actual depression tweets with those tweets predicted by machine learning algorithms.  

Table 1: Confusion matrix for Logistic Regression 

 Predicted 

 

 

Actual 

Logistic 

Regression 

 

Depression Non- 

Depression 

Depression 1364 130 

Non- 

Depression 

406 198 

 

Table 1 shows the confusion matrix for the Logistic Regression algorithm. The classifier has made a total 

of 2098 predictions out of which 1562 are true predictions, and 536 are incorrect predictions. 

Table 2: Confusion matrix for SVM 

 Predicted 

 

 

Actual 

SVM Depression Non- 

Depression 

Depression 1391 103 

Non- 

Depression 

427 177 

 

Table 2 shows the confusion matrix for the SVM algorithm. The classifier has made a total of 2098 predictions 

out of which 1568 are true predictions, and 530 are incorrect predictions. 

Table 3: Confusion matrix for Random Forest 

 

 

 

 

 

 

 

 Predicted 

 

 

Actual 

Random 

Forest 

Depression Non- 

Depression 

Depression 1455 39 

Non- 

Depression 

237 367 
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Table 3 shows the confusion matrix for the Random Forest algorithm. The classifier has made a total of 2098 

predictions out of which 1822 are true predictions, and 276 are incorrect predictions. 

Accuracy: The rate of correct classifications is simply referred to as classification accuracy. It is defined as the 

proportion of correct forecasts to total predictions[16]. 

 

 

 

 

Where TP is the true positive rate, TN is the true negative rate, FP is the false positive rate and FN is the false 

negative rate of the algorithm. 

Precision: Precision is defined as the fraction of true positives among positive instances [17]. It is calculated by 

dividing the total number of true positives and false positives by the number of true positives. 

 

 

 

Recall: The fraction of true positives among all positive events in the data is referred to as recall. It is calculated 

by dividing the total number of true positives and false negatives by the number of true positive[18]. 

 

  

 

F1 Score: The F1-score is a single metric that combines precision and recall. F1 is frequently more beneficial 

than precision [19]. 

 

 

 

 

The detection results of machine learning algorithms for number of tweets are shown in table 4 and comparison 

table to find the best algorithm is shown in figure 6. 

Table 4: Machine learning algorithms performance 
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Figure 6: Comparison of Machine learning algorithms 

The above graph shows that amongst the classification models, it is very much evident that Random Forest 

outperforms the other classifiers in terms of all performance evaluation parameters while SVM and Logistic 

Regression performed lowest for the input dataset. The results showed that, the highest prediction accuracyof 

88% is achieved using Random Forest algorithm. 

V. Conclusion 

In this paper, we used different machine learning algorithms for detection of depression on twitter. The data is 

collected from twitter using different keywords and then performed the sentiment analysis on data. For detection 

of depressed and non-depressed tweets, three machine learning algorithms - Logistic regression, SVM and 

Random forest are used. The performance of the selected machine learning algorithms is evaluated using 

different evaluation parameters such as accuracy, precision, recall, and F1 score and then compared these 

algorithms to find the best algorithm. This research study concluded that Random Forest algorithm outperforms 

the other classifiers in terms of all performance evaluation parameters while SVM and Logistic Regression 

performed lowest for the input dataset. The results showed that, the highest prediction accuracy of 88% is 

achieved using Random Forest algorithm.  
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