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1. INTRODUCTION

The internet has become an essential part of nearly everyone's daily life. Internet usage in Indonesia
reached 202 million people, approximately 73.7% of the total population, in 2021. Popular social media
platforms in Indonesia include WhatsApp (90 million monthly active users), Instagram (78 million monthly
active users), and Facebook (73 million monthly active users). TikTok is also gaining popularity with 62
million monthly active users (Source: Central Statistics Agency, 2021; We Are Social and Hootsuite, 2022).

Twitter is popular in Indonesia, with 19 million monthly active users in 2022 (We Are Social and
Hootsuite). Through Twitter, individuals can share personal experiences related to mental health, including
depression disorder. Research indicates that Twitter can identify behavioral patterns and emations related to
depression disorder (Al-Qaysi and Al-Janabi, 2020). Indonesian Twitter users often discuss mental health
topics, including depression (Santoso et al., 2020). Twitter can serve as a source of information and support
for individuals with depression disorder in Indonesia.

Depression disorder is a serious mental health issue affecting millions of people, including those in
Indonesia. In 2018, approximately 3.8 million people in Indonesia were diagnosed with depression disorder
(Ministry of Health of the Republic of Indonesia, 2018). Depression disorder can lead to feelings of sadness,
despair, lack of motivation, and disruption of daily life. Many individuals seek support on social media
platforms, including Twitter. In sentiment analysis on Twitter related to depression disorder, researchers used
the Naive Bayes algorithm based on previous studies showing its superior accuracy (Widaningsih, 2019).

This research aims to understand public perspectives on depression disorder through sentiment
analysis of relevant tweets. The results of sentiment analysis are expected to reveal positive, negative, or neutral
views of the public towards depression disorder. Additionally, sentiment analysis helps identify issues related
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to depression disorder, such as stigma, lack of support, or lack of knowledge. The findings of this research can
assist mental health professionals and policymakers in understanding the perspectives and needs of the public
regarding depression disorder and in designing more effective programs and interventions to increase
awareness and understanding of depression disorder among the public

2. METHOD
The steps used in this research are outlined in the research methodology chapter, providing a clear
research structure. In this chapter, the explanation is presented in the following research flow:

Figure 1. Research flow
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Figure 2. Classification Model Design

3. RESULTS AND DISCUSSION

This chapter discusses the results and findings of the research conducted on Twitter sentiment analysis
regarding depression disorder using the Naive Bayes method. The analysis aims to understand public
sentiments towards depression by analyzing tweets related to the topic. The following subsections provide a
comprehensive overview of the research outcomes and the discussions surrounding them:

3.1. Implementation Requirements

3.1.1 Data Requirements

In this project, the first step involves using the Snscrape library and setting search parameters to collect
tweet data related to depression disorder. Subsequently, the collected tweet data is extracted using Snscrape
and saved in JSON format, facilitating sentiment analysis in the next steps. To analyze the sentiment of the
tweet data, a supervised learning approach is employed, enabling sentiment labeling for each tweet based on
the available information. Thus, the project aims to gain a deeper understanding of sentiments surrounding the
topic of depression disorder through the collected tweet data.

Figure 3. Data Requirements
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3.1.2 Hardware and Software requirements

In this project, the hardware used is Asus UX305F with an Intel(R) Processor 5Y10 CPU @ 0.80GHz
and 4.00 GB of RAM. The operating system utilized is Windows 10 Pro 64-bit, and several required software
includes Google Colab, Visual Studio Code, Xampp, and a web browser. The programming languages
employed are Python, HTML, and JavaScript. With this combination of hardware and software, it is anticipated
that the project will run smoothly for the data analysis tasks.

3.2. Model Development

3.2.1. Data Collection

In the data collection process using Snscrape, the keyword "depresi” was used to search for related
tweets in the Indonesian language. The data collection was performed one by one with a date range from April
24th to May 7th, 2023. The results were saved in the .json format and later converted to .csv format. The total
number of successfully collected data is 4,460 entries.

3.2.2. Data Filtering

The data filtering process was conducted to select 1498 tweet data specifically discussing depression
disorder from the total of 4,460 collected tweets. Filtering was crucial to focus on relevant data and obtain in-
depth and accurate insights into Twitter users' sentiments about depression disorder. Removing irrelevant data
ensures accurate analysis and a proper understanding of the public's perspectives on this issue.

3.2.2. Data Labelling
Table 1. Data labeling results

Username Tweet Label
andrefeoh Makin kesini kayanya makin banyak bgt orang depresi bahkan gila. negative
itstikakid @tionovita @audee84 @tanyakanrl Bangsal jiwa utk pasien depresi itu positive

menyenangkan kata temen yg pernah ranap, isinya main &amp; dikasih aktivitas
yg fun. Plz ya gaes buat kelen yg kepikiran s word, lebih baik ke RSJ aja so they
can take care of you

napuspita Gue punya depresi dan belajar untuk memahami hal2 yang mentrigger gue supaya netral
gue bisa berfungsi baik ketika kerja &amp; seminim mungkin nyusahin rekan kerja

3.2.2. Text Preprocessing
Table 2. Text preprocessing result

Initial Tweet Case Folding Cleansing Tokenizing Stopword Stemming

Data Removal

Kata mereka aku  kata mereka aku  kata mereka aku  [kata', 'mereka’, moodbooster moodbooster

moodbooster moodbooster moodbooster ‘aku’, banget kalo banget kalo ajak

banget kalo banget kalo banget kalo ‘moodbooster’, diajak ngobrol ya  ngobrol ya kalo

diajak ngobrol, diajak ngobrol, diajak ngobrol 'banget’, 'kalo', kalo aslinya asli depresi berat

belum tahu ya belum tahu ya belum tahu ya ‘diajak’, 'ngobrol’, depresi berat

kalo aslinya kalo aslinya kalo aslinya ‘belum’, 'tahu’,

depresi berat. depresi berat. depresi berat 'va', 'kalo',

LY LY aslinya’,

‘depresi', 'berat']
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3.2.2. Exploratory Data Analysis (EDA)
]

Persebaran Label

negatif

positif

netral

negatif 898
netral 392
positif 205
Name: label, dtype: int64

Figure 4. The results of the distribution of labels with a pie chart
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Figure 5. The results of the graph plotting tweets
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Figure 6. The graph results are the number of tweets in length
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Top 25 Kata yang Paling Sering Muncul dalam Data Tweet
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Figure 7. The graph results of word frequency used
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Figure 8. Word cloud result

3.2.2. Data Splitting

In this research, the data was divided using the holdout method, with 80% of the data used as training
data and 20% as testing data. The training data (1198) was used to train the model, while the testing data (300)
was used to evaluate the model's performance and ensure accurate prediction capability on new, unseen data.
This approach helps the model become more generalized and capable of providing accurate predictions on data
it has not encountered before. By using a separate testing dataset, the research ensures a robust evaluation of
the model's effectiveness and its ability to generalize well to real-world data scenarios.

3.2.2. TF-IDF Weighting

In the text weighting stage, the TF-IDF (Term Frequency-Inverse Document Frequency) method is
used to calculate the weights of words in the text. The TF-IDF matrix reflects the numerical importance of
words in the text. With this representation, we can identify words with high impact in the overall text analysis.

3.2.2. Naive Bayes Classification
Table 3. Classification results

Classification Models Accuracy Processing Time
Multinomial NB 0.9013 0.0963
Bernoulli NB 0.8536 0.0830
Gaussian NB 0.8837 0.1641
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3.2.2. Classification Model Evaluation

Classification Model Accuracy | Processing | Precision | Recall | F1-Score | Support
Experiment Time
Multinomial NB | Negative 90,13% 0.174
88% 97% 93% 710
Netral
93% 76% 84% 328
Positive
94% 86% 90% 158
Bernoulli NB Negative 85,36% 0.078
82% 98% 89% 710
Netral
93% 69% 79% 328
Positive
91% 64% 75% 158
Gaussian NB Negative 88,37% 0.076
100% 84% 91% 710
Netral
86% 92% 89% 328
Positive
64% 100% 78% 158

3.3. Visualization
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Figure 10. Word Clouds Visualization Page Display
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Figure 11. Depression Trends Visualization Page Display

4. CONCLUSION

The stages of developing a Twitter sentiment analysis classification model related to depression
disorder encompass literature review, needs analysis, data collection, filtering, data labeling, and the TF-IDF
weighting process. Three variations of the Naive Bayes algorithm (Multinomial, Bernoulli, and Gaussian) were
tested during model development. The results indicated that the Multinomial Naive Bayes model achieved the
highest accuracy (90.13%), followed by Gaussian Naive Bayes (88.37%) and Bernoulli Naive Bayes (85.36%).
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Additionally, the Multinomial Naive Bayes model exhibited favorable F1-Score evaluations for each sentiment
class. Subsequently, this model was utilized for visualizing the sentiments of tweets related to depression
disorder, presenting daily tweet count graphs, frequently occurring words, and word clouds for each sentiment
category. This research provides a deeper understanding of sentiment analysis on Twitter concerning
depression disorder and serves as a guide in building effective sentiment classification models.
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