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Abstract—The application of Natural Language Processing
(NLP) in mental health monitoring has significantly expanded;
however, the specific challenges of interpreting Depression, Anx-
iety, and Stress (DAS) in Malay language social media texts have
not been adequately addressed. This gap underscores the need
for NLP solutions that are sensitised to the linguistic and cultural
specificities of Malay-speaking populations. This study develops
and validates a specialised Malay language corpus from social
media content, targeting DAS. Utilising a hybrid ground truth
strategy that integrates self-reports with expert assessments, the
research offers methodological refinements in the analysis of
Malay linguistic patterns and the deployment of machine learning
classifiers to efficiently identify mental health indicators. The
paper reviews existing methodologies, outlines a novel corpus
development strategy, and discusses classifier performance. The
Decision Tree classifier achieved the highest F1 score of 0.75,
followed by the Support Vector Machine (SVM) with an F1
score of 0.73, and Random Forest with 0.70. Multinomial Naive
Bayes (MNB) and K-Nearest Neighbors (KNN) demonstrated
lower performances with F1 scores of 0.55 and 0.52 respectively.
Comprehensive analyses using bi-gram networks and t-SNE
visualisations explore the nuanced linguistic indicators of mental
health states, culminating in a discussion of the implications for
future NLP applications in mental health monitoring.

Index Terms—Mental Health Detection, Natural Language
Processing, Malay Language, Corpus Development, Social Me-
dia, Depression, Anxiety, Stress, Decision Tree, Support Vector
Machine

I. INTRODUCTION

Mental health issues have garnered increasing global at-
tention as a critical aspect of the Sustainable Development
Goals (SDGs) [1], emphasising the importance of health and

979-8-3315-2855-3/24/$31.00 ©2024 |EEE

well-being for all. These international objectives underscore
the urgent need for effective detection, early intervention, and
continuous support in mental health. The research focuses on
creating and utilising a specialised Malay language corpus to
apply NLP techniques for identifying mental health indicators,
addressing significant gaps in the broader context of mental
health research.

Social media platforms, where individuals frequently ex-
press thoughts and feelings, provide a rich data source that can
be analysed to detect early signs of mental health conditions.
This capability is crucial for enabling healthcare professionals
to offer timely assistance to those in need. However, the
application of NLP for mental health detection in the Malay
language is still in its nascent stages [2]. The unique linguistic
and cultural nuances of the Malay language can significantly
influence the expression and interpretation of mental health
conditions, necessitating tailored NLP solutions.

The study aims to bridge this gap by developing a spe-
cialised Malay language corpus from social media, focusing
on Depression, Anxiety, and Stress (DAS). This corpus uses a
hybrid ground truth strategy that combines self-reports with
expert assessments to enhance data reliability and validity.
Challenges such as dataset imbalance, symptom overlap across
different conditions, and the intricacies of multiclass classi-
fication are addressed to refine the detection process. This
research aligns with the SDGs by enabling more culturally and
linguistically appropriate interventions, thus improving global
mental health resources. The study’s practical implications
could lead to more effective and timely interventions for
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Fig. 1: Generic methodology for corpus development in
predicting DAS

mental health conditions in the Malay-speaking population.

The paper is structured as follows: section 2 reviews related
works, issues, and challenges while section 3 describes the
methodology, detailing the data collection and labelling pro-
cesses. Section 4 explores the reliability and validity of the
corpus and section 5 presents a detailed corpus examination.
Section 6 evaluates the effectiveness of traditional machine
learning classifiers while section 7 reflects on the implications
of the findings. Finally, Section 8 concludes the paper with
a summary of the contributions to the field and outlines
suggestions for future research directions.

II. RELATED WORKS, ISSUES, AND CHALLENGES

Research into applying NLP for mental health detection
in the Malay language has been limited, despite extensive
investigations in other domains such as sentiment analysis,
information retrieval, sarcasm, and emotion detection [2]. This
study addresses this gap by analysing social media textual
data to uncover patterns indicative of mental health conditions,
aiming for early detection and intervention.

Various studies have leveraged alternative signals to discern
positive and negative DAS indicators in mental health corpus
development. Positive indicators might include self-reports of
conditions, medication use, or suicide attempts, while negative
indicators could be the absence of such reports or expressions
of well-being. This study lays the foundation by establishing
a robust ground truth strategy before data collection, aligning
with studies validating DAS’s presence through inter-rater
reliability tests, such as Cohen’s kappa analysis after corpus
development. Figure 1 presents a generic approach to corpus
development for predicting DAS, inspired by [5].

This framework guides various strategies for effectively
identifying these indicators within social media content. Five
basic strategies for predicting DAS in social media scenar-
ios are considered to determine the ground truth. The most
common strategy is self-disclosure, where individuals assert
that they experience a particular condition or display DAS-
consistent behaviours through phrases like ‘I was diagnosed
with...“. Positive annotations include self-reports of conditions,
medication use, suicide attempts, and self-stated stress.

Another strategy involves using DAS screening tools in
corpus creation. Many studies utilise screening tools and
questionnaires, such as the Center for Epidemiologic Studies
Depression Scale (CES-D), the Depression Anxiety Stress
Scale (DASS-21), the Beck Depression Inventory (BDI and
the Patient Health Questionnaire (PHQ). The third strategy
involves creating dictionaries or lexicons from corpora through
keyword search. Most studies search for symptom words or
disorder names in social media posts or profiles, viewing
community involvement as a DAS indicator. This examina-
tion includes formal community participation on SMPs like
Weibo [16], [17], Reddit [18], [19], Facebook [20], [21], and
LiveJournal [22].

Additionally, many studies rely on self-annotations to de-
termine mental health status on social media, often involving
domain specialists annotating content using diagnostic criteria
or through clinical interviews. Crowdsourcing services are also
frequently used for data collection. The collaboration between
computer scientists and domain experts is particularly signifi-
cant in ensuring data accuracy. Some researchers adopt mixed
methodologies, combining different strategies to establish the
ground truth of their corpora [5]. This comprehensive approach
often includes collecting self-reported data, verified with DAS
levels using various screening tools and questionnaires.

A significant challenge in implementing NLP for mental
health detection in Malay text is the scarcity of comprehensive,
high-quality datasets tailored for this purpose. Given the sen-
sitive nature of the data, creating such datasets must navigate
ethical considerations and respect for privacy [3]. Additionally,
obtaining accurately labelled data representing DAS conditions
prevalent among the Malay-speaking population proves to be
a significant hurdle.

Bias in NLP models for mental health detection is an-
other critical issue. These biases may arise from imbalanced
datasets, algorithmic preferences, or pre-existing societal bi-
ases embedded within the data [4]. NLP models for mental
health detection must also carefully consider the linguistic
and cultural nuances of the Malay language [2]. Accurately
interpreting and detecting mental health issues requires incor-
porating colloquialisms, dialects, and cultural references often
unique to Malay.

The challenges are further compounded by the distinct
linguistic characteristics of the Malay language, such as spe-
cific expressions, idiomatic phrases, and cultural references
that generic NLP models, typically designed for English or
other widely studied languages, need to capture. Without
accommodating these language-specific nuances, there is a
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significant risk of misinterpretations and inaccurate results.
Furthermore, the limited availability of labelled data for mental
health-related tasks in Malay restricts the development of
robust and accurate detection tools.

Cultural context is incredibly significant in how mental
health concerns are expressed and interpreted within Malay
language data. Ensuring that NLP models are sensitive to these
cultural dimensions is essential to prevent misinterpretations
and biased outcomes. While much of the existing research
has focused on binary classification tasks [5], the imperative to
delve into multi-class classification for conditions such as DAS
is growing. Developing models capable of identifying varying
severities of these conditions is both a challenge and an
opportunity. Moreover, ensuring that these models generalise
effectively across different social media platforms and user
demographics remains a persistent concern [6].

Developing automated or semi-automated tools to support
practical mental health assessments necessitates collaboration
between NLP experts, psychologists, and healthcare profes-
sionals [7]. Bridging the technical and clinical knowledge gaps
is crucial for these models’ accuracy and relevance. Ethical
considerations, particularly in managing privacy, consent, and
biases when analysing mental health data from social media,
are paramount, as emphasised in various studies [8]-[12]. This
paper addresses these multifaceted issues, paving the way
for more accurate and culturally sensitive interventions for
the Malay-speaking community. Overcoming these challenges
underscores the necessity of a balanced approach to leveraging
big data while ensuring ethical integrity in mental health
computing.

III. METHODOLOGY

The methodology begins by selecting a suitable Social
Media Platform (SMP). Despite the popularity of Twitter,
Reddit, and Instagram, Facebook has been chosen for this re-
search. Facebook’s global reach and unique features make it a
powerful platform for data mining and text classification in the
mental health field [13], [14]. This decision is based on three
main reasons: Facebook’s high population-to-user ratio, the
trust placed in it over other SMPs in adopting health-related
information [15], and empirical observations that Malaysians
frequently turn to Facebook’s support groups for mental health
assistance. Figure 2 illustrates the methodology for corpus
development, outlining the stages involved in the process.

The high proportions of Malaysian Facebook users have
made a large data pool invaluable for health researchers
and data scientists. This extensive and continuously growing
dataset of user experiences and emotional states allows for
precise and thorough text classification and data mining,
providing a comprehensive view of mental health patterns
within the Malaysian demographic.

The work revealed that Facebook support groups play an
integral role in the field of mental health, particularly in
Malaysia. These online spaces are increasingly becoming a
refuge for individuals seeking assistance, offering them a
platform to share their mental health experiences and emotions

(I N e B
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Fig. 2: Proposed hybrid methodology for corpus
development in predicting DAS in the Malay language

openly. Such interactions within these groups contribute sig-
nificantly to a rich reservoir of first-hand data, enabling text
classification techniques to discern mental health trends and
indicators by analysing the language used in these discussions.
This makes Facebook an exceptional resource for the non-
invasive detection of early mental health issues.

In the context of Facebook, trust among Malaysians is more
prevalent within private groups. Their willingness to share
personal information in these secure, enclosed spaces provides
valuable data for effective data mining and text classification.
It is suggested that Facebook is perceived to be more respectful
of user privacy than other social networks, particularly in
these private groups. This perceived respect for data privacy
is crucial for enabling meaningful research while maintaining
user privacy.

A. Ground Truth Approach

The research employs a hybrid approach to ground truth
strategies, as illustrated in Figure 2. Initially, the focus was
on a Malaysian Mental Health support group on Facebook,
utilising a community affiliation strategy. Due to technical
challenges in obtaining consent from the extensive user base,
a new support group was created. Members from the main
group were invited to join this new group, with assistance
from psychologists involved in the original group. Participants
were required to complete a screening questionnaire using the
Malay version of the DASS-21 [23] and provide demographic
information.

Explicit consent was obtained from each member to use
their data in the research. This consent process was conducted
meticulously to ensure participants knew their responses and
demographic information would be collected and analysed. Of
nearly 30,000 Facebook users in the original support group,
200 agreed to participate in the survey. This included the
DASS-21 questionnaire, providing demographic details, and
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Fig. 3: Data collection flow diagram

granting consent. Of these 200 participants, only 160 met the
eligibility criteria, showing at least a mild level of DAS. Those
excluded either did not provide necessary information, had
normal DAS levels, or were under the age requirement of 18
years.

B. Data Collection and Labelling

A support group comprising 160 individuals experiencing
mental health issues was established, remaining active for
three months. This group was facilitated by an in-house psy-
chologist who led the discussions and provided professional
advice to the participants. The initial phase of the group
involved ice-breaking questions such as ‘How are you today?’,
‘Does anyone want to share anything?’ and ‘How did it all
start?’. These questions helped ease participants into more
open and meaningful conversations. The development and
flow of these interactions, along with the study’s overall data
collection process, are detailed in Figure 3, which presents a
clear visual representation of the stages involved.

As the group progressed, the interactions became more
organic, with members actively sharing their struggles and
seeking advice on managing their conditions. To further guide
these discussions, curated questions based on the DASS-21
questionnaire were introduced, specifically designed to elicit
responses indicative of DAS signals. For example, the first
question in the original DASS-21 questionnaire probes for
the depression signal through expressions of sadness; thus,
the curated questions had the same context or topic as the
original question in the DASS-21 questionnaire. An in-house
psychiatrist meticulously validated each curated question. This
validation process was crucial to ensure that each response ac-
curately reflected the specific DAS signal in question, thereby
safeguarding the authenticity of the findings and minimising
potential harm to the participants.

Approximately 100 active participants from the support
group generated over 500 posts and comments. Active par-
ticipants were defined based on their consistent engagement

“Saya sampai sekarang masih menangis seorang diri. Tidak berani
menangis depan ibu ayah. Saya penat menghadapi kemurungan yang
tiada penghujung.” [I am still crying alone until now. I dare
not cry in front of my parents. I'm tired of facing endless
depression.]

Depression

tegang, perut sebu, kepala rasa panas, dan kepala berat ketika
diserang keresahan.” [Usually, I experience shoulder pain, back
pain, tense neck bloated h, a hot i
in the head, and heaviness in the head when I'm anxious.]

“Biasanya saya akan sakit bahu, sakit belakang, urat leher rasa

“Nak kena bentang depan ramai orang aduh. penatnya hendak hadap
yang ini. orang atasan tidak faham tugasan ini sangat berat untuk
orang macam saya” [I have to present in front of many
people, oh no. I'm so tired of facing this. The higher-ups
don't understand that this task is very challenging for
someone like me.|

“Kalau di rumah, ada saja kerja yang dibuatnya. Baiki paip, kipas
siling, atau bumbung rumah. Kalau nak tambah atau ubahsuai
rumah, ayah buat sendiri dengan anak-anak.” [At home, there’s
always some work being done. Fixing pipes, ceiling fans, or
the roof. If we want to add or renovate the house, dad does
it himself with the children.]

Fig. 4: Comparison of a simulated Malay DAS sample data
and their English translations.

in the support group, evidenced by regular interactions with
moderators and fellow members almost daily. The first step
in processing this data involved extensive cleaning and pre-
processing. As the analysis relied on embeddings, special
characters were removed, a critical step given that most
embeddings do not account for vector values of punctuation
and other special characters. Furthermore, posts containing
numbers, URLSs, names, or identifiable information about the
data owners were excluded, and all text was converted to
lowercase. Another significant aspect of the text was the
occasional use of mixed language or code-switching between
Malay and English. To ensure consistency, all English terms
were translated into their equivalent in the Malay language.
This translation process also included the correction of typos
and the expansion of abbreviations. For example, ‘utk’ was
changed to ‘untuk’, ‘mrk’ to ‘mereka’, and ‘sgt’ to ‘sangat’.

To clarify the nature of the data samples and their trans-
lations, Figure 4 below compares the simulated Malay DAS
sample data and their English translations. It is important
to note that, following research guidelines for presenting
social media data in publication [9] and the institutionally
approved ethics protocol of the work, sensitive information is
not revealed in this work. However, the simulated data closely
resembles the original, providing an adequate representation
for analysis and understanding.

A hybrid ground truth strategy for data labelling aligned
with the methodology was employed. Due to the substantial
data collected from the curated DAS questions, it was divided
into two sets for manageability. Two expert psychiatrists
labelled these sets, following the criteria in the original
DASS21 questionnaire. Each psychiatrist reviewed one data
set, manually labelling volunteers’ responses, especially those
sharing experiences or seeking help. It was observed that
individuals experiencing DAS often produced verbose posts.
To address this, a method was developed where posts were
contextually segmented based on DAS-specific signals or
keywords identified by the experts. This approach enabled the
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Fig. 5: The Malay DAS dataset
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creation of a dataset more accurately reflecting the intended
labels. Sentences without DAS indicators or irrelevant to DAS
were labelled as ‘No DAS Signals,” serving as negative data
samples. Figure 5 showcases the final data tally, signifying its
preparedness for subsequent processing.

IV. DATA VALIDATION

To ensure the precision and reliability of the data la-
belling framework, a rigorous inter-rater reliability analysis
was conducted using Cohen’s Kappa statistic, as described
by [24]. Cohen’s Kappa provides a measure of agreement
between raters, considering the probability that agreement
may occur by chance. The thresholds for interpreting Cohen’s
Kappa generally range from values less than 0 indicating no
agreement, to 0.01-0.20 as slight, 0.21-0.40 as fair, 0.41-0.60
as moderate, 0.61-0.80 as substantial, and 0.81-1 as almost
perfect agreement. The evaluation included two sets of data:
Set 1 was labelled by Psychologist A and validated by Coun-
sellors 1 and 2, and Set 2 was labelled by Psychologist B and
validated by the same counsellors. This approach was designed
to mitigate potential rater bias and confirm the consistency of
expert evaluations.

The credibility of the counsellors in this analysis is notable.
Both Counsellor 1 and Counsellor 2 possess extensive experi-
ence, each having served as a counsellor at a local university
for approximately ten years. Additionally, both counsellors
are certified clinical mental health counselling practitioners,
enhancing their expertise and reliability in contributing to
the inter-rater reliability analysis. This context strengthens
the credibility of the data labelling process and highlights
the depth of knowledge involved in ensuring the framework’s
accuracy.

The Cohen’s Kappa evaluation yielded scores for Set 1 of
0.85 (Psychologist A vs Counsellor 1) and 0.86 (Psychologist
A vs Counsellor 2), demonstrating strong agreement among
raters. These scores indicate alignment in ratings and a har-
monious interpretation of diagnostic criteria. Set 2, evaluated
by Psychologist B, resulted in Cohen’s Kappa scores of 0.89

TABLE I: Cohen’s Kappa Scores for Different Rater Compar-
isons

Set Psychologist ~Counsellor Cohen’s Kappa Score
Set 1 A 1 0.85
Set 1 A 2 0.86
Set 2 B 1 0.89
Set 2 B 2 0.90

(Psychologist B vs Counsellor 1) and 0.90 (Psychologist B vs
Counsellor 2), continuing to show high-level agreement. This
robust consistency across both sets underscores the impartiality
of the assessment criteria and the precision of the raters’
evaluations.

The consistency in Cohen’s Kappa scores across both sets,
detailed in Table I, reinforces the validity of the data la-
belling process. These scores, reflecting significant agreement
amongst domain experts, solidify the foundation for subse-
quent analyses. The uniformity in the scores corroborates the
diagnostic categories’ reliability, enhancing the conclusions’
integrity and robustness. Table I exemplifies the expertise
and consensus of the raters, Psychologist A, Psychologist B,
and the counsellors, in interpreting complex mental health
conditions, highlighting their ability to maintain a high level
of consistency in their evaluations.

V. CORPUS CHARACTERISTICS AND ANALYSIS

The corpus characteristics, detailed in Table II, provide a
comprehensive overview of the dataset curated for analysing
DAS indicators through social media interactions within a
Malaysian context. The corpus comprises 510 posts, which
include 270 responses to the DASS-21 questionnaire, 119
comments, and 121 instances of personal sharing. These
elements collectively offer a rich dataset reflecting various
facets of mental health discourse.

The dataset spans from 5 March 2022 to 4 June 2022,
offering a snapshot of mental health discussions during this
period. The average number of posts per group member is
eight, indicating a moderately high level of engagement, which
is crucial for deriving meaningful insights from social media
data.

The length of the posts varies substantially, ranging from
as few as three words to as many as 5091 words, with an
average word count of 120. This post-length variance reflects
how individuals express their mental states and interact within

TABLE II: Corpus Characteristics

Characteristic Description
Total Number of Posts 510 Posts
Total Number of DASS-21 Response 270 Posts
Total Number of Comments 119 Posts
Total Number of Personal Sharing 121 Posts
Average Posts per Group Members 8 posts
Shortest Length of Posts 3 words
Longest Length of Posts 5091 words
Average Length of Posts 120 words

Data Collection Period 5 March 2022 - 4 June 2022
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social media environments. Shorter posts often encapsulate
concise, urgent expressions of mental states, while longer posts
are likely to delve into detailed personal narratives or complex
discussions about mental health challenges.

This diversity enhances the depth of the analysis. It poses
unique challenges in natural language processing and text
analysis, necessitating sophisticated techniques to interpret and
classify such varied forms of expression accurately.

Compiling and meticulously categorising these data points,
the corpus is a foundational element for deploying machine
learning models to identify mental health indicators. It enriches
the understanding of how mental health is articulated in a
digital and multicultural landscape, enabling the exploration of
nuanced linguistic and semantic patterns indicative of mental
health states. This structured data collection and classification
approach supports the development of targeted and effective
mental health interventions based on social media interactions.

A. Corpus Analysis

The corpus analysis incorporates rigorous statistical and
visual examinations to elucidate the language employed within
the meticulously developed social media corpus. This analysis
centres on bigram networks and t-SNE visualisations to iden-
tify and interpret the relationships and structures within the
data, which are essential for refining machine learning models.

Bigram network visualisation illustrates the co-occurrence
of terms within the corpus, underscoring the connections
between frequently used words. This analysis is pivotal for
identifying dominant themes and contextual relationships con-
tributing to understanding the sentiment and topics discussed.

Furthermore, t-Distributed Stochastic Neighbor Embedding
(t-SNE) transforms high-dimensional text data into a two-
dimensional space. This method effectively visualises the
clustering of posts based on linguistic features and semantic
similarities, providing clear visual segmentation of data related
to different mental health conditions.

These visualisations, generated through a Python script
incorporating data cleaning, text vectorisation using scikit-
learn’s CountVectorizer, and dimensionality reduction with
t-SNE, furnish qualitative and quantitative insights into the
corpus characteristics. They elucidate the complex and diverse
ways mental health concerns are articulated on social media
platforms.

The insights garnered from these visual outputs are inte-
gral to the analysis. They enhance the understanding of the
corpus and support the development of targeted mental health
interventions based on social media interactions.

B. Bi-gram Network Analysis

The Bigram network analyses within the DAS corpus un-
cover distinct yet interconnected themes characterising each
condition. Despite each condition’s unique features, notable
overlaps suggest common underlying mechanisms and shared
influences.

The analysis across all conditions indicates significant dis-
cussions about deep emotional states. Terms such as ‘rasa
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Fig. 6: Bigram network for depression highlighting key terms
and their connections.

¢
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Fig. 7: Bigram network for anxiety illustrates the interplay of
physiological and psychological terms.

murung’ (feel depressed), ‘resah teruk’ (severe anxiety), and
‘susah hati’ (heavy heart) are prevalent across the networks,
highlighting the pervasive emotional distress associated with
these conditions (refer to Figures 6, 7, and 8). The fre-
quent mention of physical symptoms, such as ‘sakit kepala’
(headache) in stress discussions and ‘jantung berdebar’ (palpi-
tating heart) in anxiety, underscores a psychosomatic overlap
where emotional turmoil manifests as physical symptoms.
Discussions involving family members, such as ‘ayah’ (fa-
ther) and ‘ibu’ (mother), are common across the conditions,
indicating the significant role of familial relationships in influ-
encing or exacerbating mental health conditions. Anxiety and
stress mainly highlight the impact of social expectations and
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Fig. 8: Bigram network for stress showing environmental and
immediate stressors.

obligations, such as ‘balik kampung’ (return to hometown) and
workplace stress, showing how external pressures contribute to
mental health issues. Coping strategies emerge as a recurring
theme in discussions across all conditions, with advice such as
‘sabar kawal tahun lepas cuba’ (be patient, control, last year,
try) reflecting common coping mechanisms.

Depression is uniquely characterised by its robust clinical
framing within discussions, with terms like ‘kemurungan’
(depression) linked to ‘episod’ (episodes) and ‘teruk’ (severe),
emphasising its episodic nature and clinical severity. Anxiety
distinguishes itself with a focus on acute physiological re-
actions such as ‘serangan panik’ (panic attack), highlighting
the immediacy of its symptoms and distinguishing it from the
more pervasive and enduring symptoms discussed in depres-
sion and stress. Stress discussions often involve environmental
factors and immediate stressors, such as ‘bunyi bising’ (noisy
sound), which are less emphasised in depression and anxiety
discussions.

This comprehensive analysis not only deepens the under-
standing of the specific characteristics of depression, anxiety,
and stress but also highlights the shared themes and common
coping strategies across these conditions. Recognising these
overlaps is crucial for developing a holistic and accurate
classification model that addresses the multifaceted nature of
mental health disorders.

C. t-SNE Visualisation Analysis

The t-SNE visualisation is a tool for analysing the distribu-
tion and clustering of text data pertaining to DAS and texts
lacking specific DAS signals. This section elaborates on the
findings from the t-SNE analysis and correlates these insights
with the preceding bi-gram network analysis.

The t-SNE plot in Figure 9 displays the general clustering
of data points associated with anxiety (purple), depression
(green), stress (blue), and no DAS signal (red). These distinct
clusters illustrate how text data linked to each condition oc-

anxiety
depression
stress

no das signal

Fig. 9: t-SNE of text data by condition

cupies specific areas in the multidimensional space, revealing
varying degrees of overlap among these areas.

The magnified view in Figure 10 uncovers intricate over-
laps among the clusters. Notably, the anxiety and depression
clusters show some intermingling, suggesting a linguistic or
thematic commonality in how these conditions are articulated.
This overlap might reflect shared symptoms or similar experi-
ences in the textual data. Conversely, the stress cluster, while
slightly overlapping with anxiety and depression, maintains
a more distinct separation, indicating unique aspects of how
stress is discussed.

Outliers, particularly those representing no DAS signal, are
interspersed throughout the plot, highlighting the diversity in
how non-specific mental health-related text data is portrayed.
These outliers may contain unique linguistic features or less
common symptom descriptions, providing valuable insights
into atypical expressions of mental health conditions.

The t-SNE visualisation was created using a pre-processed
high-dimensional dataset derived from the corpus to focus
the analysis on DAS conditions. The pre-processing involved

@ anxiety
depression
stress

- ® . ® no das signal

-6 -4 -2 0 2 4 6

Fig. 10: Magnified t-SNE showing overlaps between DAS
conditions
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removing stopwords to minimise noise and employing bi-
grams to capture more contextual information than single
words alone. This approach offers a refined understanding
of the text structure, emphasising the frequent connections
between terms that may indicate mental health conditions.

The text data for each condition was vectorised using
a CountVectorizer configured for bi-grams, and the high-
dimensional vectors were then reduced to two dimensions us-
ing the t-SNE algorithm. This allowed for a visual depiction of
the clustering tendencies of different mental health conditions.
The t-SNE model was initialised with a random state to ensure
reproducibility and applied to each condition’s vectorised text
data. The results were then visualised, using distinct colours
for each condition to illustrate the clustering and overlaps
clearly.

Integrating findings from the t-SNE analysis with the earlier
bi-gram network analysis enhances the understanding of the
linguistic landscape surrounding mental health discussions.
While the bi-gram analysis directly linked key terms and their
contextual associations, the t-SNE analysis spatially contextu-
alises these connections within a multidimensional landscape.
The consistency observed between the structural mappings in
the bi-gram networks and the clustering in the t-SNE plots
validates the robustness of the analytical methods.

This synergy between the two analyses facilitates a com-
prehensive exploration of semantic relationships and thematic
groupings within the mental health discourse. It aids in the
more informed development of detection and classification
models for mental health conditions based on textual data.
This integrated approach deepens theoretical understanding
and significantly enhances practical applications in diagnosing
and managing mental health issues.

VI. MODELLING WITH SYNTACTIC FEATURES AND
COMMON ML CLASSIFIER

In this stage of the research, traditional machine learn-
ing classifiers are employed, including Support Vector Ma-
chine (SVM), Decision Trees, Multinomial Naive Bayes,
and others, using syntactic features derived from TF-IDF.
This foundational technique transforms text into a numerical
representation, capturing the relative importance of words
within and across documents. By quantifying word frequency
while adjusting for word commonality, TF-IDF provides a
normalised form of text data, which is essential for effective
comparison and initial predictions. This baseline model serves
as a benchmark, facilitating the evaluation of the effectiveness
of more advanced neural network architectures and semantic
features in subsequent research phases.

A. Common Classifier with MyDAS Data

To establish a baseline, multiple classifiers are employed
to process data transformed through TF-IDF vectorisation,
demonstrating the efficacy of traditional machine learning
algorithms in classifying Malay DAS social media content.
The following table presents the overall results of employing
traditional ML classifiers with syntactic features, where each

TABLE III: Traditional ML Classifier with TF-IDF Perfor-
mance Comparison

Classifier F1 Score
Multinomial Naive Bayes (MNB) 0.55
K-Nearest Neighbors (KNN) 0.52
Support Vector Machine (SVM) 0.73
Random Forest 0.70
Decision Tree 0.75

classifier’s performance is evaluated based on its F1 score.
These scores provide insights into each classifier’s effective-
ness in handling multiclass classification challenges associated
with DAS indications.

The results indicate that the Decision Tree model achieves
the highest F1 score of 0.75, suggesting its strong suitability
for the specific characteristics of the Malay DAS data due
to its straightforward, hierarchical decision-making process.
The Support Vector Machine (SVM), with an F1 score of
0.73, shows robust performance in high-dimensional spaces,
such as those created by TF-IDF vectors, effectively capturing
distinctions between different DAS states. Random Forest
demonstrates good results with an F1 score of 0.70, benefiting
from its ensemble approach that effectively mitigates the risk
of overfitting and handles both bias and variance. Conversely,
Multinomial Naive Bayes (MNB) and K-Nearest Neighbors
(KNN) exhibit lower performance with F1 scores of 0.55 and
0.52, respectively, which may reflect limitations in handling
the complex and nuanced features of the dataset.

B. ROC Curve Analysis of Classifiers in DAS Classification

The Receiver Operating Characteristic (ROC) curves offer
a comprehensive view of each classifier’s performance in
distinguishing between DAS and No DAS conditions. This
analysis is instrumental as it evaluates the trade-offs between
true positive rates and false positive rates across various
thresholds, providing insights into each classifier’s robustness
and reliability under different operational conditions.

Figure 11 illustrates the varied effectiveness of the clas-
sifiers, with the area under the curve (AUC) acting as a
quantitative measure of each classifier’s ability to effectively
discriminate between classes. The Support Vector Machine
(SVM) classifier exhibits the highest AUC of 0.94 4+ 0.01,
signifying exceptional performance in differentiating between
the classes. This performance is closely matched by Logistic
Regression and Random Forest, with AUCs of 0.92+0.01 and
0.93 +0.01 respectively, demonstrating significant discrimina-
tive power.

Although the Decision Tree classifier achieves the highest
F1 score in the multiclass classification scenario, it exhibits
a lower AUC of 0.87 + 0.02 in the ROC analysis. This
discrepancy may indicate a higher sensitivity to class imbal-
ance or specific threshold settings in real-world applications.
The K-Nearest Neighbors (KNN) classifier records the lowest
AUC of 0.75 £ 0.01, reflecting its challenges in handling the
high-dimensional space of TF-IDF vectors and the complex
structure of DAS data.
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Fig. 11: Multi-class ROC curves by classifier

This ROC curve analysis emphasises the necessity of util-
ising multiple metrics and analyses to comprehensively assess
classifier performance. While F1 scores provide a snapshot
of classification accuracy at specific thresholds, ROC curves
and AUC values deliver deeper insights into the classifiers’
capabilities to balance sensitivity and specificity across various
operational scenarios.

VII. DISCUSSION

Ethical considerations were paramount throughout the re-
search, adhering to stringent standards. The study’s design,
data collection procedures, and data usage received approval
from the Research Ethics Committee (REC) of Universiti
Teknologi MARA (UiTM). The REC enforced a specific time
frame for data collection to ensure compliance with ethical
guidelines.

The research presented a novel perspective on the complex
relationship between linguistic expression and mental health
indicators within the Malay-speaking community on social
media platforms. Analyses such as the bi-gram network and
t-SNE visualisation delved into the subtleties of language
usage in the context of DAS, offering complementary insights
that enhance the understanding of how these conditions are
linguistically manifested and discussed.

The bi-gram network analysis uncovered distinct yet in-
terconnected linguistic patterns associated with each mental
health condition, indicating both unique and overlapping lan-
guage use across conditions. This overlap suggests a shared
experiential basis for these conditions, despite their distinct lin-
guistic markers. The t-SNE visualisation supported these find-
ings by illustrating complex linguistic relationships through
overlapping clusters for each condition.

Furthermore, the ROC curve analysis provided insights into
the performance of various classifiers in detecting DAS con-
ditions. The AUC values highlighted the capabilities of each
classifier, with the SVM demonstrating superior discrimination

between DAS and No DAS conditions. These results under-
score the potential of machine learning models to enhance the
precision and sensitivity of mental health assessments using
NLP.

These findings have practical implications for the develop-
ment of NLP tools aimed at early detection and intervention
in mental health issues, particularly in a multilingual and
multicultural context.

However, the study’s reliance on a single social media
platform may limit the generalisability of the findings. Addi-
tionally, the imbalanced nature of the dataset and its relatively
small size pose challenges to the study’s broader applicability
and the performance of the models on more diverse datasets.

VIII. CONCLUSION

This study has made several contributions to the field of
NLP and mental health research within the Malay-speaking
community:

o Development and validation of a Malay language corpus
specifically designed to detect mental health indicators,
thus enhancing the resources available for mental health
research in the Malay language.

« Application of NLP techniques such as bi-gram networks
and t-SNE visualisations to analyse the linguistic nuances
associated with mental health states, providing deeper
insights into the language of mental health discourse.

« Evaluation of the performance of various machine learn-
ing classifiers, highlighting the effectiveness of the Deci-
sion Tree and SVM in distinguishing between DAS and
non-DAS conditions.

Future directions for this research include:

o Extending the study to include data from additional
social media platforms to enhance the robustness and
generalisability of the findings.

o Incorporating advanced semantic analysis techniques,
such as Word2Vec or BERT, to build upon the syntactic
approaches used in this study for a more comprehensive
understanding of mental health conditions.

o Exploring the adaptability of the developed methodolo-
gies across different linguistic and cultural contexts.

These efforts advance the academic field of Malay NLP and
offer potential enhancements for mental health interventions
among Malay-speaking populations.
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