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ABSTRACT

Traditional in-person counseling encounters limitations in terms of
accessibility, flexibility, and social stigma. Additionally, low mental
health literacy and embarrassment among individuals hinder help-
seeking behavior. Meanwhile, the introduction of more sophisti-
cated sensors embedded in ubiquitous devices such as smartphones
and smartwatches, and the release of a powerful large language
model, i.e., chatGPT, create new opportunities to address the ex-
isting limitations of traditional counseling services. In that regard,
we propose WMGPT, a system that offers round-the-clock mental
health counseling services. By leveraging continuous analysis of
user context and digital phenotype, WMGPT delivers personalized
counseling support. Through 24/7 passive monitoring, it contin-
uously assesses individuals’ mental state, initiates conversations
on their behalf, and potentially triggers counseling services. These
specialized counseling services are facilitated by a fine-tuned chat-
GPT model. WMGPT presents a promising solution to overcome
the limitations of traditional counseling by providing accessible,
personalized, and timely mental health support, paving the way for
a convenient and effective service for improving well-being.

CCS CONCEPTS

« Human-centered computing — Interactive systems and
tools.
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1 INTRODUCTION

Mental health issues have a significant global prevalence, impact-
ing approximately one in ten people worldwide [5]. However, the
current mental health system faces several challenges: On the one
hand, the demand for mental health services exceeds the availability
of qualified specialists, resulting in a substantial gap in care [2].
On the other hand, traditional in-person counseling is hindered by
limitations in accessibility, flexibility, and social stigma. Addition-
ally, factors such as embarrassment, lack of awareness, and societal
pressures deter individuals from seeking help, exacerbating the gap
between those in need and available services.

In the meantime, recent advancements in technology, such as
the integration of sophisticated sensors into ubiquitous devices like
smartphones and smartwatches, along with the release of powerful
large language models like the chatGPT [12], have opened up new
opportunities to address the above mentioned challenges. In light of
these opportunities, we introduce WMGPT!, a system that we hope
will revolutionize the way mental health services are delivered. By
embracing passive monitoring and supporting proactive counseling
services, WMGPT aims to provide 24/7 online prime counseling,
overcoming the barriers associated with traditional in-person coun-
seling. WMGPT offers personalized, accessible, and timely mental
health support to individuals in need by exploiting digital pheno-
typing [1], continuous mental state assessment, and chatGPT. In
this context, prime counseling implies that the service focuses on
addressing immediate mental health needs and providing essen-
tial, interventions, strategies, and support by leveraging objective
mental health assessment and contextual data of the individual.

Traditional in-person counseling often faces significant accessi-
bility challenges, as individuals may struggle to find suitable coun-
selors in their vicinity or face long wait times for appointments.
Additionally, the inflexible scheduling of in-person sessions may not
align with the dynamic lifestyles and commitments of individuals
seeking counseling. WMGPT aims to address these limitations by
providing a virtual counseling system that can be accessed anytime,
anywhere, ensuring individuals have access to support whenever
they need it. Another critical issue that WMGPT tackles is the social
stigma and embarrassment often associated with seeking mental
health assistance [14]. Many individuals hesitate to reach out for
help due to fear of judgment or societal pressures. By providing
an online counseling system, WMGPT offers individuals a safe and
confidential space to express their concerns and receive guidance

'WMGPT stands for "Well-Mind ChatGPT".
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Figure 1: Comparison between standard and proposed counseling service

without fear of stigma. This anonymity can encourage more people
to seek the support they require and break down the barriers that
prevent individuals from reaching out for help.

Additionally, it is noteworthy that WMGPT takes a proactive
approach compared to the reactive nature of traditional in-person
counseling, see Figure 1. In traditional counseling, sessions only
begin when the individual visits a mental health specialist. In con-
trast, WMGPT proactively monitors individuals 24/7 and continu-
ously assesses their mental health through passive monitoring via
smartphones and/or smartwatches, see Figure 1-b. Furthermore, by
leveraging the power of a specialized chatGPT counselor, timely
interventions and counseling support can be provided, allowing
proactive care and early intervention when necessary. This ap-
proach ensures that individuals receive support even before they
actively seek it, promoting better mental well-being and preventing
mental crises.

Al based agents are promising solutions in the smart healthcare
arena and their applicability is continuously expanding [3, 4, 17].
Although there exist Al-based mental health counseling systems,
they do not exploit the passive information of individuals obtained
from ubiquitous devices [8, 10, 11]. There lies the novelty of the
proposed system WMGPT, which represents a significant advance-
ment in the field of mental health counseling. This system aims
to bridge the gap between the growing demand for mental health
services and the limited availability of specialized counselors, as
well as to provide round-the-clock counseling services. Through its
accessibility, personalized approach, and round-the-clock availabil-
ity, we strongly believe that WMGPT has the potential to transform
the mental health landscape, offering individuals a convenient and
effective means to access counseling support and improve their
overall well-being.

2 WMGPT COUNSELING SYSTEM

The WMGPT is a comprehensive mental health support system that
aims to provide 24/7 personalized counseling services by exploiting
cutting-edge technologies. Unlike traditional in-person counseling,
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passive monitoring and proactive counseling posture are integral
parts of WMGPT. To allow passive monitoring and proactive coun-
seling, WMGPT relies on three main components: a passive data
collection and analysis platform, interaction manager (IM), and
chatGPT counselor, as depicted in Figure 1-b. The platform pro-
vides continuous passive monitoring functionality involving the
non-intrusive collection of data from individuals and processing it
to gain insights into the mental state of each individual. The data
collection and analysis platform enables early detection of mental
health issues and provides the basis for a proactive intervention.
The chatGPT counselor is a chatGPT model fine-tuned with special-
ized counseling datasets. The IM can be seen as a bridge between
three entities, namely, the individual also called user, platform, and
chatGPT counselor. In the following, details of these components
are provided.

2.1 Data collection and analysis platform

The platform is designed for the purpose of passive data collection
pertaining to individuals’ behavioral and physiological patterns
within their natural environments, leveraging ubiquitous mobile
devices such as smartphones and smartwatches. The platform com-
prises a comprehensive data processing pipeline aimed at detecting
stress and depression states. This pipeline encompasses two pri-
mary components: continuous monitoring of physiological signals,
including heart rate and interbeat intervals, as well as periodic
monitoring of behavioral and contextual data. The latter includes
variables such as smartphone usage, mobility patterns, posture and
motion, and social settings, among others, to enable the detection
of symptoms related to stress and depression. Through its system-
atic and integrated approach, the platform transforms individuals’
passive sensing data into objective assessment data on their mental
health state, which is eventually relayed to the ChatGPT counselor.
In this work, we particularly focus our attention on the detection
of stress and depression levels.
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Detection of stress levels: The platform utilizes physiological and
contextual information retrieved from smartwatches and smart-
phones, respectively, to detect stress levels. Physiological signals
such as heart rates, interbeat intervals, and wrist acceleration are
continuously analyzed to capture arousal-related signals associated
with stress. Additionally, the smartwatch’s acceleration signals
help exclude confounding factors from physical activities, distin-
guishing them from stress-induced responses. Contextual factors of
perceived stress are captured using smartphones, including activity
recognition, GPS location, screen state, phone calls, and time-related
data [18]. These contextual features, combined with physiological
data from the smartwatch, create a comprehensive dataset for our
machine learning models that finally provides the individual’s stress
level.

Detection of depression levels: Unlike the detection of stress
levels, here we solely utilize data collected from smartphones, cap-
turing digital behavior markers that encompass physical, mental,
and social aspects of depression symptoms [7]. Through the plat-
form, we track individuals’ daily activities and routines (lifelogging
data) to gather contextual information relevant to depressed state.
Then our proposed robust data processing pipeline is utilized to clas-
sify binary depressed mood labels, i.e., depressed or not depressed.
The collected row data is cleaned by excluding erroneous samples
and unreliable outliers. Then, in addition to time (e.g., statistical
parameters of ambient light and sound) and frequency (e.g., number
of detected activities) domain features, non-linear features gener-
ated from some specific data source (e.g., GPS radius of gyration
and standard deviation of displacement) are extracted considering
a time window of hours/days. Such features are then employed to
train our machine learning models.

To ensure accurate detection of stress and depression, we will con-
duct comprehensive evaluations and comparisons of various ma-
chine learning models. Our analysis will encompass popular models
such as XGBoost, CatBoost, SVM, random forest, and multilayer
perceptron. By assessing the performance and capabilities of each
model, we aim to identify the most suitable approach for effective
detection of stress and depression.

2.2 Interaction Manager

The IM plays a crucial role as the intermediary among the data
collection and analysis platform, chatGPT counselor, and the user,
fulfilling multiple functions:

IM-Platform: The IM receives the user’s mental status and con-
textual information from the platform. It also requests passive data
from the platform asked by the user and/or chatGPT counselor over
a defined time period.

IM-ChatGPT: The IM receives messages from the chatGPT coun-
selor, including responses to user prompts as well as questions or
requests directed towards the user or the platform. It forwards the
user’s mental status and contextual information, obtained from the
platform, to the chatGPT counselor. Additionally, the IM relays user
responses and questions to the chatGPT counselor.

IM-User: The IM initiates conversations on behalf of the user and
may trigger counseling services based on the detection of the user’s
mental status and contextual information provided by the plat-
form. It also communicates responses, questions, and suggestions
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Figure 2: Example of interaction between the IM and user
when a) stress has been detected and b) the user requests
particular data.

generated by the chatGPT counselor and platform to the user. Fur-
thermore, the IM presents information to the user about how stress
and depression levels were calculated for promoting self-awareness
and self-reflection.

Figure 2 illustrates an example of the IM-user interaction. In
Figure 2-a, the IM, supported by the chatGPT counselor, initiates a
conversation when the user’s stress level is detected by the platform.
In Figure 2-b, the IM provides the user with the requested informa-
tion regarding their daily activity chart. In short, the IM serves as
the vital link connecting the platform, chatGPT counselor, and the
user, facilitating information exchange, personalized interactions,
and potentially triggering counseling services based on the user’s
mental state and context.

2.3 ChatGPT Counselor

The proposed chatGPT counselor is a customized model based
on the standard chatGPT. The standard chatGPT is a transformer
based model developed by OpenAl, which was trained on a vast
amount of diverse internet text to generate responses and engage
in conversations [12]. Although the standard chatGPT has a broad
understanding of various topics and can generate creative and
coherent responses, it lacks the knowledge of a specialized mental
health specialist. To overcome such limitation, WMGPT customizes
the standard chatGPT model through a fine-tuning process in which
the pre-trained model is trained on specific mental-consultation
datasets with carefully curated examples and feedback. The fine-
tuning process tailors the chaGPT model’s responses to the specific
mental health domain, making it more accurate, reliable, and aligned
with desired behavior as a specialized mental-health counselor.
Inspired by the works in [15] and [13], we fine-tune the pre-trained
ChatGPT model to obtain a specialized counselor by the following
three steps:

(1) Supervised fine-tuning: The pretrained chatGPT model is
trained using psychological counseling dataset, which con-
tains conversations or dialogues between individuals seeking
mental health support and qualified mental health profes-
sionals. The dataset will be mainly obtained from AI Hub,
which is an integrated platform operated by the National
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Information Society Agency of Korea. Currently, Al Hub con-
tains more than 3000 cases and it will continuously increase
through the collection of welfare call centers consultation
data [6].

Creation of reward model: The supervised fine-tuned model
obtained in step one is now used to answer mental health
related prompts. Four to nine answers will be provided by the
model, which will then be ranked by mental health specialist.
The answers provided by the fine-tuned model, together with
their corresponding ranking scores, are then used to train a
reward model.

Refinement via reinforcement learning: The reward model
obtained in step two is now exploited for refinement of the
fine-tuned model via reinforcement learning. Specifically, we
plan to use the early stopping policy approximation method
[16]. By employing the reinforcement framework and re-
ward model, the model is refined to generate higher-quality
answers as judged by the mental health specialist.

@

Additionally, with appropriate prompt engineering [9], it is fea-
sible to personalize the model to embody a desired persona, such as
that of a specific mental health specialist. This further customiza-
tion allows the model to adopt the characteristics and expertise of
the chosen persona, enhancing its ability to provide tailored and
specialized counseling services.

3 FUTURE WORK

Our future work involves developing WMGPT based on a thorough
survey, consultation, and conducting a user study to evaluate the
performance of the WMGPT in the wild.

Survey: We plan to conduct a literature review of existing online
mental health consulting systems. By analyzing existing literature,
we will explore the limitations that these systems currently face
and examine the strategies that have been employed to overcome
these challenges. The survey will help us identify gaps and pro-
vide possible directions to improve existing online mental health
systems.

Consultation: We will seek input from mental health specialists
regarding their perspective on online consultation system. Their
insights and feedback will be invaluable in enhancing the online
mental health system for the benefit of all users. By engaging with
experts in the field, we aim to ensure that the system meets the
highest standards of quality and effectiveness in providing mental
health support.

User study: We will conduct a user study in the wild to evaluate
the effectiveness of WMGPT counseling service. The study aims to
address three primary research questions: 1) Does the counseling
service aid in alleviating emotional stress and depression levels?
2) Does it improve self-awareness and self-reflection? 3) Does pro-
viding different types of explanations about how the user’s mental
state was assessed influence engagement and encourage seeking
counseling? The explanations will be categorized into three types:
no explanation, categorical explanation, and detailed explanation,
providing varying levels of information on how WMGPT deter-
mines the user’s mental state. This comprehensive evaluation will
contribute to enhancing the system’s effectiveness and user engage-
ment.
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