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1 SQL Query for Data Collection

This appendix describes the data extraction method from X (formerly Twitter)
used in the topic modeling analysis. The data collection involved the use of the
Tweepy package and the academic access endpoint of the X API. The detailed
procedure involved the following steps:

• Step 1 (Data Collection): Collect X data using the X API importing the
Tweepy package. Then, we used the URL https://api.twitter.com/2/

tweets/search/all under the research academic access to extract posts
based on the following query:

query_params = {’query’:’( droga OR drogadicto OR

opioide OR opioides OR opiaceo OR opiaceos OR

morfina OR oxicodona OR oxicotin OR fentanilo OR

durogesic OR hidromorfona OR meperidina OR

tramadol OR tramal OR hidrocodona OR vicodin OR

sinalgen OR heroina)’}

Then, the posts are stored in a database in Postgres SQL.

• Step 2 (Data Cleaning): Pre-process the collected posts by removing
URLs, special characters, stop words, and irrelevant content such as re-
posts or replies. In addition, tokenization, stemming, and lemmatization
are performed to standardize the text.

• Step 3 (Feature Extraction): Convert the pre-processed posts into a nu-
merical representation using a vectorization technique such as TF-IDF,
TF, or bag-of-words. This step involves creating a term document matrix
where each row represents a post and each column represents a unique
term or word.

• Step 4 (Topic Modeling): Apply a clustering or decomposition algorithm
to the term-document matrix to identify the underlying topics in the posts.
In this research, we used Latent Dirichlet Allocation (LDA), a probabilistic
topic modeling algorithm, to identify the underlying topics in a collection
of documents [1]. The mathematical procedure for LDA can be described
in algorithm A2 (see Appendix A).
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• Step 5 (Topic Evaluation): Evaluate the quality and coherence of the
identified topics using metrics such as perplexity and coherence. A higher
coherence score indicates that the topic is more meaningful and inter-
pretable, while a lower score implies randomness or lack of coherence [2].
On the other hand, perplexity is a commonly used measure to evaluate
the performance of language models, including topic models. It assesses
how accurately a language model can predict a waiting set of documents,
and a lower score indicates higher precision [3].

• Step 6 (Interpretation): Interpret the identified topics by examining the
top terms and their co-occurrence patterns.

Note: As is common with social media data, posts were often informal,
featuring creative grammar, slang, emoticons, and abbreviations, making topic
extraction more challenging than standard text sources [4]. To ensure data
quality, we applied the framework presented in [5]. A post is chosen if it contains
two or more terms from the ontology. This scheme seeks through each user’s
post in the corpus to make sure that it contains related terms from the ontology.
We used the ontology proposed by [5].
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