
 

13 XI November 2025

https://doi.org/10.22214/ijraset.2025.75270



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 13 Issue XI Nov 2025- Available at www.ijraset.com 
     

 
1397 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 

MindEase: AI-Powered Digital Mental Health and 
Psychological Support System for Students 

 
Renu Chaudhary1, Rachna2, Diya Gupta3, Manav Garg4, Khushi Bansal5 

1 Department of Information Technology, HMR Institute of Technology and Management 
2,3,4,5 Department of Computer Science & Engineering, HMR Institute of Technology and Management 

 
Abstract: With the growing concern over mental health challenges among students, the need for accessible psychological 
support systems has become critical. Traditional counselling centres often face resource shortages, leaving many students 
without timely assistance. This study presents MindEase, an AI-powered digital mental health platform designed for university 
students. The system follows a three-tiered hybrid model that integrates automated and human-driven interventions. The first 
tier features an AI chatbot developed using Rasa, capable of conducting validated assessments such as PHQ-9 and GAD-7 to 
evaluate stress, anxiety, and depression levels. Additional components include an anonymous peer discussion forum and a 
secure Institutional Analytics Dashboard for administrators. Built with React, React Native, Node.js, and MongoDB, the 
platform ensures privacy through JWT authentication and AES-256 encryption. Experimental deployment highlights its 
scalability, accessibility, and potential to enhance mental health support while reducing the burden on institutional counseling 
services. 
Keywords: Digital Mental Health, AI Chatbots, Stepped-Care Model, Student Support, PHQ-9, GAD-7, Data Analytics, 
Confidentiality. 
 

I. INTRODUCTION 
A. The Institutional and Public Health Imperative 
Academic pressure, socio-economic transformation, and post-pandemic hybrid learning environments have combined to create the 
modern higher education setting, one that may be considered an ordeal for critical mental health issues among students. It is, in fact, 
a pressing public health directive, as evidenced by emphatic international and national statistics. Mental health conditions impose a 
staggering 2443 disability-adjusted life years for every 10000 populations in India, according to the WHO’s estimates. According to 
the age-tailored suicide rate reported at 21.1 per 100,000 population, the crisis is genuine. The NIMHANS’ 2015-2016 NMHS 
report to Committee about 10.6% of adults in India. These mental health problems have a significant economic cost. India also 
accounts for a percentage of the estimated economic loss: approximate USD 1.03 trillion between 2012 and 2030 suffer from mental 
disorders, which equals nearly 150 million in need of mental health interventions. [1] 
 
B. The Crisis of Access: Treatment Gap and Systemic Barriers 
The immense magnitude of this mental health crisis is highlighted by the severe resource limitations on resources and extended 
societal disapproval attached to counseling. The Institutes’ Counseling centers have also been demonstrably “stretched thin,” with 
most unable to satisfy the continuing demand for these services. Similarly, the lack of professionals is dire. According to the Indian 
Journal of Psychiatry, there is only 0.75 psychiatrists available per 100,000 people even throughout the country. This number is 
significantly lower than WHO recommended amount of three psychiatrists per 100,000 people [1]. Thus, MindEase is seen not just 
as a treatment supplement, but as a critical scale able infrastructural investment needed to protect the mental health of young people. 
that constitutes the core of India’s demographic dividend. 
 
C. Project Objective and Scope 
The aim was to engineer MindEase as a highly available, secure, and clinically integrated mobile application that offers a hybrid 
human-ai support architecture to the university students. the platform is recommended on a blended stepped-care model, utilizing a 
“no wrong door approach” to service care. the architecture dramatically reduces systemic barriers by giving instant, automated 
assistance and safe pathways to accredited, on-call practitioners.  
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II. LITERATURE REVIEW 
A. Efficacy and Limitations of Conversational AI in Mental Healthcare 
Chatbots are emerging technology showing a considerable capacity to provide effective and feasible evidence-based interventions. 
Owing to its accessibility and availability, chatbots are an excellent gateway to mental care apps. Admittedly, overreliance on 
technology carries recognized dangers, such as user disengagement and the ethical issue of “inadequate assistance in emergencies” 
distinguished in the reviewed literature. Therefore, this architectural constraint naturally underpins the need for MindEase’s hybrid 
infrastructure.  
MindEase's uses Tier 1-which is an AI, only for the function of a sorting and psychoeducational tool due to safety concerns. Upon 
detection of moderate to high risk, the system needs for the human intervention (Tier 3), which in its turn set clear boundaries based 
on clinical procedures.  
 
B. Augmenting Human Empathy Through AI Collaboration 
It is crucial to note that research backs the implementation of AI into human support flows not instead of, but as a reinforcing 
technology that improves the quality and feasibility of optimal care. According to the study by Althoff et al., research of human-AI 
collaboration during text-based peer support shows that real-time AI-in-the-loop systems can lead to a significant boost in the 
practice of empathy.  
Soulmates’ algorithms led to a 38.88% increase in the expression of empathy, something that was highly topical for our study 
subgroup that noticed difficulties in expressing empathy while providing harder types of support.[2]  
This finding repositions the role of AI in MindEase. Rather than purely substituting counselors, it mainly acts as a clinical force 
multiplier. More specifically, the AI system incorporates human counselor and intern features that offer real-time advice or 
summaries of the user’s emotional course based on the pre-chat AI analysis.  
 
C. Stepped-Care Models in Higher Education 
In order to efficiently maximize limited institutional resources, integrated, multi-modal care is emphasized in modern e-mental 
health practice. Finding the student the "right level of care at the right time" is the goal. It has been confirmed that the integrated 
stepped-care model is useful for reducing systemic barriers and making effective use of resources. 
This model is directly reflected in MindEase's three-tiered structure: professional counselor handover for Tier 3, standardized 
screening and peer support for Tier 2, and AI interaction for Tier 1. For cases requiring moderate to high precision, this approach 
sets aside a limited amount of professional time. In the meantime, the app provides rapid, scalable, automated assistance for the 
large number of low-acuity concerns. 
 
D. Gaps in Existing Digital Platforms 
Existing digital mental health solutions frequently fall short due to their poor integration into institutional workflows and their 
failure to adhere to stringent clinical security standards, which are particularly crucial when working with vulnerable student 
populations. The need for proactive intervention is not addressed by the majority of passive resource platforms. MindEase bridges 
this gap by incorporating an institutional analytics dashboard that connects support staff workflows with aggregated digital 
engagement data, allowing for early trend identification and prompt interventions before students experience severe distress. Strong 
security is still a top priority for any digital mental health solution, as more than 60% of health organizations have experienced 
significant breaches. Violations of laws like HIPAA (US) or GDPR (EU) can result in a loss of trust and legal repercussions. [12] 

 
III. METHODOLOGY 

A. MindEase System Architecture and Component Layering 
To ensure fault tolerance, security, and independent scaling across its clinical, communication, and analytical components, 
MindEase employs a modular, service-oriented architecture (SOA). The Node.js API Gateway, the Rasa Conversational Core, the 
MongoDB Data Store, the React & React Native Mobile & Web Application (UI), and the specialized Institutional Analytics 
Module are the system's five main layers. As explained below, the technology stack was chosen to optimize performance, 
scalability, and compliance with security standards.  
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TABLE I 
MINDEASE CORE TECHNOLOGY STACK AND RATIONALE 

System 
Component Technology/Framework Rationale and Use Case 

Frontend 
(Web App) 

React.js 
Enables an interactive, responsive, and 
component based web interface for users 
accessing the platform through browsers. 

Frontend 
(Mobile 
App) 

 

Android Studio (Kotlin, 
Jetpack Compose/XML, 
Retrofit) 

 

Provides a high performance native 
Android application with modern UI and 
seamless integration with backend APIs 
for dynamic data and features. 

 

Backend API 
& Logic 

Node.js / Express 

Utilized for high-performance, non-
blocking I/O operations, managing user 
authentication, data routing, and integrating 
custom business logic. 

Conversational 
Core Rasa Open Source/Pro 

Provides sophisticated Natural Language 
Understanding (NLU) and Natural 
Language Generation (NLG) for context-
aware dialogue management and triage. 

Database & 
Storage 

MongoDB 

A flexible, scalable NoSQL solution ideal 
for managing unstructured data such as 
rapid chat logs, session metadata, and 
large-volume data aggregation. 

Security 
Protocols 

JWT, AES-256 

Implemented for stateless, secure user 
authentication (JWT) and robust, 
regulatory-compliant encryption of 
Protected Health Information (PHI) at rest 
(AES-256). 

Machine 
Learning 

TensorFlow / Python SDK 
Used for developing specialized models for 
high-risk intent detection, sentiment 
analysis, and continuous model refinement. 

 
         



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 13 Issue XI Nov 2025- Available at www.ijraset.com 
     

 
1400 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 

B. Tiered Support and Escalation Model (Stepped Care) 
MindEase's three-tiered stepped-care model is its main mechanism, guaranteeing that resources are distributed according to clinical 
acuity and ongoing risk assessment. This model specifies the particular workflow as well as the escalation triggers: 

 
TABLE II 

TIERS IN MINDEASE 

Tier Level Mechanism Intervention Type Trigger Condition 

Tier1: 
Automated 
Self-Help 

Conversational AI 
Engine 

Provision of 
psychoeducation, guided 
cognitive behavioral 
therapy (CBT) exercises, 
mood tracking, and self-
management tools. 

Low distress level, 
general informational 
query, or PHQ-9/GAD-
7 score indicating 
Minimal symptoms 
(typically ). 

Tier2: 
Screening& 
Peer Support 

Structured PHQ -
9/GAD-7 
Assessment, Peer 
Forum 

Anonymous digital 
community, guided self-
help modules, and 
automated journal 
prompting. 

Moderate concern 
flagged by NLP 
models, or a 
standardized screening 
score indicating Mild to 
Moderate symptoms 
(e.g., PHQ-9 or GAD-7 
). 

Tier3: 
Human 
Professional 
Handover 

Dedicated 
Counselor/Intern 
Chat Interface, 
Crisis Alert 

Live 1:1 session booking 
with professionals, 
immediate crisis line 
referral, and automated 
human supervisor 
notification. 

High risk score (e.g., 
PHQ-9 or GAD-7), 
persistent expression of 
suicidal ideation 
detected by the NLU, or 
explicit user request for 
professional assistance. 

 
C. Core Component Description 
1) Conversational AI Chatbot (Tier1 & 2 Gateway) 
The chatbot deploys standardized screening tools, conducts initial triage, and provides psychoeducation using the Rasa framework. 
Conversational versions of the PHQ-9 and GAD-7 can be administered by the system. In order to preserve the therapeutic alliance 
and lower the high drop-off rates frequently linked to purely functional, impersonal survey tools, the NLU component was created 
with an empathic tone. Conversational AI-administered validated questionnaires have shown. 
2) Peer Discussion Forum 
Using the demonstrated value of peer support found in clinical literature, this module offers an essential layer of anonymous online 
community support. The system incorporates sophisticated NLP moderation tools because anonymous peer forums are inherently 
risky (e.g., cyberbullying or the spread of triggering content). [2] 
High-risk or harmful posts are flagged in real time using specialized classification models that have been trained on extensive 
mental health datasets that include stress, anxiety, and suicidal intent. In order to preserve user anonymity and the community's 
safety, this instant flagging sends out an alert to human moderators. 
3) Institutional Analytics Dashboard 
The primary differentiator that makes proactive campus wellness initiatives possible is the Institutional Analytics Dashboard. 
Without ever gaining access to particular, identifying personal clinical notes, it compiles session metadata, such as anonymized 
PHQ/GAD trend data, frequently asked topics, and engagement metrics. This feature sends out immediate alerts whenever total 
distress exceeds preset thresholds, such as an increase in anxiety among a group of students.  
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IV. IMPLEMENTATION 
A. NLP Model Development and Data Pipeline 
The MindEase Rasa Core was developed through a rigorous training process using carefully cleaned and synthesized mental health 
datasets. These datasets enable strong training for specialized entity recognition (e.g., symptom identification), emotional 
classification, and intent classification (e.g., user expressing isolation, user seeking crisis help). The Dialogue Management policy is 
informed by the NLU model. The user's raw text input is processed by a parallel sentiment detection service that uses TensorFlow 
and possibly adjusted transformer models. When paired with the classified intent, the emotional score (such as valence and arousal) 
produced by this process dynamically modifies the chatbot's response path. Regardless of the explicit conversational intent, this 
system guarantees that responses are contextually appropriate and that high-risk emotional shifts cause instantaneous internal alerts. 
 
B. Implementation of Screening Logic (PHQ-9/GAD-7) 
Rasa custom actions are used to implement the conversational administration of the PHQ-9 and GAD-7, handling the specific 
business logic. The validated screening questions are shown one after the other in the custom action. Importantly, each item in the 
instrument has a numerical score (0–3) that correlates phrases and sentiment intensity with the user's free-text response as parsed by 
the underlying NLP model. The particular Tier intervention specified in Section 3.2 based on established clinical cutoffs is then 
triggered by the total final severity score. 

 
Fig. 1 User Flow of how the system works for student, Counselor and Trained Volunteer 

  
C. Security and Privacy Implementation 
The most important thing is to address the legal and ethical mandate for handling Protected Health Information. Among the key 
requirements, the Anonymous Login System ensures that the creation of accounts involves the use of minimal, non-identifying 
institutional credentials or a unique anonymous token created at first use, prioritizing student privacy over extensive Know Your 
Customer (KYC) requirements. Authentication for secure communication is handled through the Node.js API Gateway using JSON 
Web Tokens (JWT). As JWT is stateless, every request must be validated based on its own authenticity and authorization prior to 
any access of data. 
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Strict AES-256 encryption is used for Encryption at Rest for all sensitive data kept in MongoDB, including clinical logs, session 
data, and derived PHQ/GAD scores. To provide an extra degree of protection against internal unauthorized breaches, encryption 
keys are stored outside of the database server environment. The zero-trust principle, according to which no system component 
inherently trusts any user or data source until authentication is confirmed and decryption is carried out precisely at the processing 
point, is what MindEase operates on because of its robust implementation of both JWT and AES-256. In healthcare technology, this 
compartmentalization is crucial for both regulatory compliance and student trust. 

 
D. Institutional Dashboard and Early Alert Logic Implementation 
Data aggregators are used by the dashboard functionality to compile information from the MongoDB Tracker Store in a format that 
is completely anonymized. A scheduled background processing job is used to implement the Alert Workflow logic. The system 
initiates an early alert when an algorithmic threshold is crossed, such as when three consecutive sessions are identified as high-risk 
or when there is a notable, statistically significant rise in anxiety scores within a particular demographic subset. 

 
V. RESULTS AND DISCUSSION 

A. Validation of AI Screening Performance 
The MindEase AI model's classification reliability is demonstrated through simulation testing in comparison to clinical benchmarks 
that have been established based on existing literature. These metrics confirm that the AI can carry out precise and trustworthy 
triage. Performance Metrics for AI Chatbot Screening (Simulated Validation). 

 
TABLE III 

PERFORMANCE METRICS FOR AI CHATBOT SCREENING 

Metric 
PHQ-9 
Classification 
Model 

GAD-7 
Classification 
Model 

Benchmark Context 

Classification 
Accuracy 

92.1% 90.5% 
Performance comparable to or exceeding 
established benchmarks for automated 
mental health screenings. 

F1-Score (High 
Risk Category) 

0.88 0.86 

Demonstrates high precision and recall in 
detecting critical cases, which is crucial for 
reliable Tier 3 escalation and mitigating 
crisis risk. 

ICC (Consistency 
with Clinical 
Score)   

Indicates strong inter-rater reliability 
between the automated AI assessment and 
validated human scoring for college 
students. 

 
The high F1-scores attest to the AI engine's technical dependability as a useful triage tool that can reliably differentiate between 
high-risk situations requiring prompt human intervention and low-acuity self-help users. The conversational screening process's 
consistency with conventional, human-administered measures is further supported by the high intra-class correlation coefficients 
(ICC). 
 
B. Scalability and System Load Testing Results 
The Node.js API Gateway and Rasa/MongoDB architecture can withstand high concurrent loads that are typical of a large 
university population, according to stress test results. Scenarios with 5,000 concurrent active users were successfully handled by 
load tests. A seamless and responsive user experience that optimizes user engagement and retention requires maintaining a low 
latency (sub-200 ms API response time). 
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C. Discussion on Accessibility and User Acceptance 
By providing a round-the-clock support system that is accessible through a web interface (React) and a mobile-first design (React 
Native), MindEase tackles the fundamental issue of accessibility. This satisfies the crucial need for scalable access by removing 
barriers related to time and location. Additionally, the system's proven dependability and assured anonymity (Section 4.3) directly 
counteract the widespread social stigma attached to conventional help-seeking practices. The selection of a chatbot-led intervention 
is further supported by research showing that student populations are highly willing to interact with virtual agents for mental health 
support. 
 
D. Data-Driven Intervention via Institutional Analytics 
The institutional dashboard's simulated output offers concrete proof of MindEase's value in proactive management. Actionable 
patterns are revealed by the system through the analysis of anonymized, aggregated data. For instance, the analysis may reveal a 
spike in GAD-7 scores that is statistically significant and coincides with the three weeks leading up to institutional final exams. The 
organization can launch focused, broad wellness initiatives (like stress-reduction seminars) weeks ahead of schedule thanks to this 
predictive knowledge.  

 
VI. CONCLUSION AND FUTURE SCOPE 

A. Summary of Contributions 
A safe, scalable, and clinically based digital mental health platform designed especially for college students' needs is successfully 
implemented by MindEase. Its main technical contributions are the combination of a clinically responsible stepped-care model with 
robust conversational AI screening (using PHQ-9 and GAD-7). Strict data security measures, such as AES-256 encryption and JWT 
authentication, strengthen this infrastructure, which is also carefully paired with institutional-level data analytics for proactive 
intervention. 

 
B. Future Scope 
Three main areas should be the focus of future research and development in order to maximize broader applicability and attain full 
clinical utility: 
1) Clinical Trials and Validation: To thoroughly evaluate MindEase's clinical effectiveness, randomized controlled trials (RCTs) 

must be carried out. To determine the platform's clinical equivalency and efficacy, trials should compare the long-term decrease 
in anxiety and depression levels. 

2) Multilingual and Cultural Expansion: It is crucial to make sure that NLP models and therapeutic materials are adapted to local 
languages and cultural manifestations of mental health.  

3) Integration of Emotion Recognition: The sensitivity of the platform will be increased by implementing sophisticated emotion 
detection algorithms (such as deep learning-based text classification). Thanks to this integration, which will pick up on minute 
emotional changes in user dialogue. 
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