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ABSTRACT

This systematic review explores recent developments in natural language processing (NLP) for
depression detection using social media posts. Depression is a widespread mental health disorder
with challenges in early diagnosis due to stigma and limited clinical resources. Social media
platforms offer rich textual data reflecting users’ mental states, enabling computational methods for
timely detection. This review synthesizes 41 peer-reviewed studies from 2020 to 2025, focusing on
datasets, preprocessing, feature extraction, machine learning and deep learning models, evaluation
metrics, explainability, and ethical concerns. Transformer-based models such as BERT and BiLSTM
show superior performance by capturing contextual information. Key linguistic indicators include
increased use of first-person pronouns and negative emotion words. Despite promising results,
challenges remain in handling informal language, data privacy, and annotation quality. Explainable
Al techniques are increasingly adopted to improve transparency and clinical trust. Future research
should prioritize multilingual datasets, privacy-preserving approaches, and multimodal data
integration to enhance detection accuracy and applicability. Overall, NLP-based depression detection
from social media holds significant promise as a scalable, cost-effective tool for early mental health
intervention.

Keywords: Depression Detection, Explainable Al, Natural Language Processing, Social Media,
Transformer Models

1. INTRODUCTION

Depression is a pervasive mental health disorder characterized by persistent feelings of
sadness, loss of interest, and impaired daily functioning. It is recognized as one of the leading causes
of disability worldwide, affecting over 280 million people across all age groups (Dalal, Jain, & Dave,
2025). The World Health Organization (WHO) highlights depression as a major contributor to the
global burden of disease, with significant social and economic impacts (Bokolo & Liu, 2024). Early
detection and intervention are crucial to mitigating the adverse effects of depression, yet traditional
diagnostic approaches often face challenges such as underreporting, stigma, and limited access to
mental health services (Pradnyana, Anggraeni, Yuniarno, & Purnomo, 2025).

In recent years, the proliferation of social media platforms has transformed communication
and self-expression, providing a rich source of real-time data reflecting users’ thoughts, emotions,
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and behaviors (Kodati & Tene, 2022). Platforms such as Twitter, Facebook, Reddit, and Instagram
have become virtual spaces where individuals share personal experiences, including mental health
struggles (Inkpen, 2022). This shift has opened new avenues for mental health research, particularly
in leveraging social media data for early detection of depression through computational methods.

Natural Language Processing (NLP), a subfield of artificial intelligence focused on the
interaction between computers and human language, has emerged as a powerful tool to analyze the
vast amounts of unstructured text data generated on social media (Khan & Gupta, 2024). NLP
techniques enable the extraction of linguistic and behavioral features indicative of depression,
facilitating automated screening and continuous monitoring at scale (Rao et al., 2020). These
methods offer the potential to overcome limitations of traditional clinical assessments by providing
timely, cost-effective, and unobtrusive detection mechanisms.

Research has identified several linguistic markers that are commonly associated with
depression in social media posts. These include increased use of first-person singular pronouns (e.g.,
“L,” “me”), which reflect heightened self-focus, as well as a higher frequency of negative emotion
words such as “sad,” “lonely,” and “hopeless” (Yang, Zhang, & Ananiadou, 2022). Additionally,
expressions of social withdrawal and reduced engagement, such as fewer social interactions and
decreased posting frequency, have been observed among individuals exhibiting depressive
symptoms (Angskun, 2024). These linguistic and behavioral indicators provide valuable features for
machine learning models aimed at depression detection.

Recent advances in machine learning and deep learning have significantly improved the
performance of NLP-based depression detection systems. Models such as Bidirectional Encoder
Representations from Transformers (BERT) and Bidirectional Long Short-Term Memory (BiLSTM)
networks have been widely adopted due to their ability to capture contextual and sequential
information in text data (Sankar, Palanichamy, & Ng, 2024; Ilias, Mouzakitis, & Askounis, 2023).
Hybrid approaches combining these architectures have further enhanced detection accuracy by
leveraging complementary strengths (Kerasiotis, llias, & Askounis, 2024).

Moreover, explainability in Al models has gained increasing attention to ensure transparency
and trustworthiness, especially in clinical applications. Explainable Al techniques help mental health
professionals understand the key features driving model predictions, facilitating better integration
into healthcare workflows and improving user acceptance (Nguyen et al., 2022). Despite these
promising developments, challenges remain in handling the informal, ambiguous, and context-
dependent nature of social media language, which often includes slang, abbreviations, emojis, and
cultural variations (Safaa, Bayat, & Moghtader, 2021).

Ethical considerations and data privacy concerns also pose significant barriers to the
deployment of NLP-based depression detection systems. Ensuring user consent, data anonymization,
and compliance with regulations such as GDPR are critical to maintaining trust and protecting
individuals’ rights (Liu, 2023). Addressing these challenges is essential for the responsible and
effective use of social media data in mental health monitoring.

This systematic review aims to synthesize current research on NLP-based depression
detection from social media posts, focusing on datasets, preprocessing techniques, feature extraction
methods, machine learning models, evaluation metrics, explainability, and challenges. The review
follows the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines to ensure methodological rigor and transparency (Moher et al., 2009).
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2. RESEARCH METHOD

2.1 Search Strategy

A systematic literature search was conducted exclusively in the Scopus database to identify
relevant studies on natural language processing (NLP) techniques for depression detection based on
social media posts. Scopus was selected due to its comprehensive coverage of peer-reviewed journals
in engineering, computer science, and related fields, ensuring the inclusion of high-quality
computational research. This database is widely recognized for its extensive indexing of scientific
literature, making it an ideal source for capturing the latest advances in NLP applications for mental
health.

The search strategy employed a combination of keywords and Boolean operators designed to
capture all relevant studies within the scope of this review. The main search terms included “social,”
“media,” “data,” “depression,” and “detection.” These terms were combined using the Boolean
operator AND to ensure that retrieved articles addressed all aspects of the research focus. The search
was limited to articles published in English between 2020 and 2025 to focus on the most recent and
relevant advances in the field, reflecting the rapid development of NLP techniques and social media
usage in recent years.

The search query used in Scopus was as follows: “social”, AND “media”, AND “data”, AND
“depression”, AND “detection”. This query was designed to maximize the retrieval of studies that
specifically addressed the detection of depression through analysis of social media data using NLP
methods.

2.2 Inclusion and Exclusion Criteria

To ensure the relevance and quality of the included studies, specific inclusion and exclusion
criteria were applied during the screening process. These criteria were established a priori to maintain
consistency and objectivity in study selection.

Table 1 Inclusion and Exclusion Criteria

Criteria Inclusion Exclusion

Data Social media data Non-English data

Scope Use of ML/DL models Non-Engineering articles
Focus Depression detection Other mental illness

Year Between 2025-2025 Outside 2020-2025
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2.3 Study Selection Process

Identification of studies via databases and registers
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Figure 1 PRISMA SLR: “social”, AND “media”, AND “data”, AND “depression”, AND “detection”

The study selection process was conducted in accordance with the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) guidelines to ensure transparency and
reproducibility.

The initial search in the Scopus database identified a total of 599 records matching the search
query. Prior to screening, no duplicate records were removed, and no records were marked as
ineligible by automation tools or removed for other reasons, indicating a clean dataset for the
screening phase.

During the screening phase, 524 records were reviewed based on their titles and abstracts to
assess relevance to the research question. None of these records were excluded at this stage, reflecting
the specificity of the search query.

Following screening, 443 reports were sought for full-text retrieval. However, 81 reports could
not be retrieved due to access limitations or other reasons, which is a common challenge in systematic
reviews.
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A total of 149 full-text reports were assessed for eligibility against the predefined inclusion
and exclusion criteria. During this eligibility assessment, 108 reports were excluded for the following
reasons:

- 12 studies were excluded because they used Arabic language data, which was outside the
scope of this review focusing on English-language NLP applications.

- 47 studies were excluded as they were non-engineering articles, such as clinical or
psychological studies without computational methods.

- 49 studies were excluded because they did not focus specifically on depression.

Ultimately, 41 studies met all inclusion criteria and were included in the final systematic
review. These studies formed the basis for the qualitative synthesis and analysis presented in this
review. The detailed flow of records through the different phases of the review process is illustrated
in the PRISMA flow diagram (see Figure 1).

2.4 Bibliometric Analysis Using VOSviewer

To complement the systematic review, a bibliometric analysis was conducted using
VOSviewer software to visualize the intellectual structure and thematic evolution within the research
domain of NLP-based depression detection from social media posts.

2.4.1 Network Visualization

The network visualization (see Figure 2) depicts the co-occurrence relationships among key
terms extracted from the titles and abstracts of the 41 included studies. Each node represents a
keyword or term, with the size of the node proportional to the frequency of the term’s occurrence.
Edges between nodes indicate the strength of co-occurrence, reflecting how often terms appear
together in the literature. The spatial proximity of nodes corresponds to the closeness of their
relationship, while colors represent distinct thematic clusters.
The visualization reveals four major clusters:
- Red Cluster: Focused on traditional machine learning methods and emotion analysis, this

9 RT3

cluster includes terms such as “machine learning,” “support vector machine,” “random
forest,” “classifier,” “logistic regression,” “emotion,” “sentiment analysis,” and “tweet.”
This indicates a significant body of research applying classical machine learning algorithms
to analyze emotional content in social media posts for depression detection.

- Green Cluster: This cluster centers on social media data and evaluation metrics, featuring
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terms like “social media,” “social media post,” “social media data, recall,”
and “F1 score.” It highlights the importance of dataset characteristics and performance
evaluation in the reviewed studies.

- Blue Cluster: Associated with deep learning and experimental validation, this cluster
contains terms such as “deep learning,” “deep learning model,” “experimental result,”

precision,

“mental disorder,” and “diagnosis.” It reflects the increasing adoption of deep learning
architectures and their application to clinical aspects of depression detection.

- Yellow Cluster: This cluster includes terms related to transformer models and identification
processes, such as “transformer,” “identification,” “state,” and “effectiveness.” It
underscores recent advances leveraging transformer-based models for improved detection
accuracy.
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The dense interconnections among clusters suggest interdisciplinary integration, where
traditional machine learning, deep learning, social media data analysis, and evaluation metrics
converge to advance depression detection research.

b sacial meds platform

Figure 2 Network Visualization

2.4.2 Overlay Visualization

The overlay visualization (see Figure 3) adds a temporal dimension to the network,
illustrating the evolution and prevalence of key research topics over time from 2023 to mid-2024.
Nodes are colored according to the average publication year of the studies in which the terms appear,
with blue indicating earlier years (2023) and yellow indicating more recent years (2025).

Key observations include:

- Earlier research (blue nodes) focused predominantly on foundational machine learning
techniques such as “support vector machine,” “random forest,” and “logistic regression,” as
well as core concepts like “emotion” and “tweet.”

- More recent studies (green to yellow nodes) emphasize advanced deep learning methods,
including “transformer,” “deep learning model,” and “experimental result,” reflecting the
field’s shift towards state-of-the-art architectures.

- Evaluation metrics such as “precision,” “recall,” and “F1 score” appear prominently in recent
literature, indicating an increased focus on rigorous performance assessment.

- Terms related to social media platforms and data, such as “social media post” and “social
media data,” maintain consistent relevance throughout the timeline.

This temporal analysis highlights the dynamic nature of the research field, showcasing the
transition from traditional machine learning approaches to modern deep learning and transformer-
based models in depression detection from social media.

Health, Extended & Applied Research Trends | HEART
https://ojs.dinamikapublika.id/index.php/heart



https://ojs.dinamikapublika.id/index.php/heart

X -~ A Vol. 1, No. 1, September 2025
(\(/7 H i:fm% RT HEART: Health, Extended & Applied Research Trends
VA/‘— Health, Extended & Applied Research Trends https://ojs.dinamikapublika.id/index.php/heart

negen socialmedia platform

rrrrrrrrr

Figure 3 Overlay Visualization
3. RESULTS AND DISCUSSION
3.1 Overview of Included Studies

This review includes 41 studies published between 2020 and 2025 focusing on NLP-based
depression detection from social media. The number of publications has increased notably since
2022, reflecting growing interest and advances in this area. Most studies originate from countries
with strong computational research, such as the United States, China, and Europe (Dalal, Jain, &
Dave, 2025; Khan & Gupta, 2024).

Twitter is the most commonly used platform due to its public accessibility and large volume
of data (Rao et al., 2020; Yang, Zhang, & Ananiadou, 2022), followed by Reddit, which offers longer,
context-rich posts (llias, Mouzakitis, & Askounis, 2023). Other platforms like Facebook and
Instagram are less frequently used, mainly due to data access restrictions.

Annotation methods vary, including self-reported depression, keyword-based labeling, and
manual expert annotation (Kerasiotis, llias, & Askounis, 2024; Nguyen et al., 2022). This diversity
reflects the challenges and creativity in obtaining reliable labeled data for depression detection.

3.2 Dataset Characteristics

Datasets range widely in size, from thousands to millions of posts, predominantly in
English (Dalal, Jain, & Dave, 2025; Khan & Gupta, 2024). Twitter datasets dominate due to ease of
access, while Reddit provides more detailed textual data (Rao et al., 2020; llias, Mouzakitis, &
Askounis, 2023).

Annotation approaches include self-disclosure by users, keyword heuristics, and manual
labeling (Kerasiotis, llias, & Askounis, 2024). Variability in annotation quality and dataset
composition presents challenges for model comparison and generalization.
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3.3 NLP Preprocessing and Feature Extraction

Common preprocessing steps include tokenization, stopword removal, stemming, and
lemmatization (Sankar, Palanichamy, & Ng, 2024). Feature extraction methods range from
traditional lexical and syntactic features (e.g., n-grams, part-of-speech tags) to semantic embeddings
using Word2Vec, GloVe, and contextual models like BERT (Yang, Zhang, & Ananiadou, 2022).
These features capture linguistic cues associated with depression, such as negative emotion words
and self-referential pronouns, which are critical for model performance.

3.4 Machine Learning and Deep Learning Models

The reviewed studies employed a variety of machine learning algorithms, including Support
Vector Machines (SVM), Random Forests, and Logistic Regression, which remain popular due to
their interpretability and effectiveness on smaller datasets (Khan & Gupta, 2024; Rao et al., 2020).

Deep learning models, particularly recurrent neural networks (RNNSs) such as Long Short-
Term Memory (LSTM) and Bidirectional LSTM (BiLSTM), as well as transformer-based models
like BERT, have gained prominence for their ability to capture contextual and sequential information
in text (Sankar, Palanichamy, & Ng, 2024; llias, Mouzakitis, & Askounis, 2023). Hybrid models
combining traditional and deep learning approaches also showed improved performance by
leveraging complementary strengths (Kerasiotis, llias, & Askounis, 2024).

3.5 Evaluation Metrics and Performance

Accuracy, precision, recall, and F1-score were the most commonly reported evaluation metrics
across studies (Nguyen et al., 2022; Yang, Zhang, & Ananiadou, 2022). Some studies also reported
area under the curve (AUC) to assess model discrimination ability.

Deep learning models generally outperformed traditional machine learning classifiers,
achieving F1-scores above 0.85 in several cases (Sankar, Palanichamy, & Ng, 2024). However,
performance varied depending on dataset size, annotation quality, and feature engineering.

3.6 Key Findings and Trends

The review highlights several consistent findings across studies. Linguistic markers such as
increased use of first-person singular pronouns, negative emotion words, and expressions of social
withdrawal are strong indicators of depression in social media posts (Yang, Zhang, & Ananiadou,
2022; Angskun, 2024).

Transformer-based models like BERT have become the state-of-the-art due to their superior
ability to capture context and semantics, often outperforming traditional models by significant
margins (Sankar, Palanichamy, & Ng, 2024). Explainability techniques are increasingly integrated
to improve model transparency and clinical trust (Nguyen et al., 2022).

3.7 Challenges and Limitations

Despite progress, several challenges persist. Social media language is informal, ambiguous,
and culturally diverse, complicating NLP analysis (Safaa, Bayat, & Moghtader, 2021). Data privacy
and ethical concerns limit data availability and model deployment (Liu, 2023).Annotation
inconsistencies and class imbalance affect model training and evaluation.
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Additionally, most studies focus on English-language data, limiting generalizability to other
languages and regions.
3.8 Implication and Future Directions

The findings underscore the potential of NLP for scalable, early depression detection, which
could augment traditional clinical assessments. Future research should focus on multilingual datasets,
cross-cultural validation, and robust privacy-preserving methods.

Advances in explainable Al will be critical for clinical adoption. Integrating multimodal data
(e.g., images, audio) alongside text may further enhance detection accuracy.

4. CONCLUSION

This systematic review synthesized recent advances in natural language processing (NLP)
techniques for depression detection based on social media posts. The analysis of 41 studies revealed
a rapidly growing research area leveraging diverse datasets, sophisticated preprocessing methods,
and advanced machine learning and deep learning models, particularly transformer-based
architectures.

Key linguistic markers such as self-referential pronouns and negative emotion words
consistently emerged as important features. While deep learning models demonstrated superior
performance, challenges remain in handling informal language, data privacy, and annotation quality.
The integration of explainable Al techniques is essential to foster clinical trust and adoption.

Future research should prioritize multilingual and cross-cultural studies, ethical data practices,
and multimodal approaches to enhance detection accuracy and applicability. Overall, NLP-based
depression detection from social media holds significant promise as a scalable, cost-effective tool to
support early mental health intervention.
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