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ABSTRACT: This paper presents a simple, scalable AI system that supports the mental 

health of college students through real-time text-based interaction. The system uses a 

conversational agent with natural language processing to understand student messages, detect 

emotional distress, and classify risk levels as low, medium, or high. It supports multiple 

languages so that students can express themselves comfortably and anonymously. The AI 

then offers basic guidance, coping tips, and, in high-risk situations, triggers alerts for human 

support. At the same time, anonymized data from many interactions is converted into 

predictive wellbeing analytics that show overall stress trends, emerging risk patterns, and 

engagement levels over time. These insights help institutions plan early interventions, 

allocate counselling resources, and design more supportive policies without exposing any 

student’s identity. The paper will describe the technical design, AI and NLP workflow, and 

how predictive modelling is used to move from reactive crisis response to proactive care in 

college settings. 

KEYWORDS:Artificial Intelligence,Mental Health, Predictive Modelling, Student 

Wellbeing, Natural Language Processing(NLP). 

1. INTRODUCTION 

India is currently navigating a student mental health crisis of unprecedented scale and 

complexity, a phenomenon that has shifted from a silent struggle to a national public health 

emergency. Data from the National Crime Records Bureau (NCRB) reveals a harrowing 

trend: student suicide rates have nearly doubled over the past decade.Thisalarmingtrajectoryis 

particularlyvisible within the higher education sector, where the transitional phase from 

adolescence to adulthood is exacerbated by intense academic competition, the high financial 

stakes of professional degrees—with annual fees often reaching ₹1–2 lakhs—and the 

profound isolation frequently experienced in hostel environments.  

1.1 Background: The Student Mental Health Crisis 

The prevalence of psychological distress among Indian students is no longer merely 

anecdotal; it is documented through both national health surveys and targeted primary 

research. The NIMHANS National Mental Health Survey-2 identifies a 41.7% anxiety 

prevalence affecting academic focus and a 17.4% depression rate among youth. To 

http://www.ijera.com/
http://www.jstejournal.com/
https://creativecommons.org/licenses/by-nc-nd/4.0/


 

 

www.ijera.com 120|Page 

Journal of Science and Technology Excellence 
                         ISSN: 3108-3102|   Volume 2 Issue 1 January-March 2026                                                                                                                                 

www.jstejournal.com    DOI: https://doi.org/10.5281/zenodo.19148727    JSTE-15  

__________________________________________________________________________________ 

______________________________________________________________________________________________________________ 
  

 
 

This is an open access article under the creative commons license https://creativecommons.org/licenses/by-nc-nd/4.0/   

Page | 120 
 

understand the localized impact of these figures, primary research was conducted involving 

over 500 students from 10 diverse institutions, including Tier-2 and Tier-3 colleges  

Our field studies highlight three critical pillars of the crisis: 

 The Academic Focus Deficit:A significant 23.5% of surveyed students report "extreme 

difficulty" maintaining focus during exam cycles. Furthermore, our prototype validation 

and real-time mood tracking showed stress spikes of 37% during high-pressure academic 

periods, indicating that traditional support cannot keep pace with the volatile nature of 

student stress. 

 The Immediate Support Gap: 39.1% of students explicitly expressed a need for immediate, 

"one-tap" intervention during acute stress episodes. Despite this, current campus 

infrastructures offer no real-time digital utility to bridge the gap between distress and 

assistance. 

 The Stigma Barrier:Approximately 75% of students admit to avoiding formal counseling 

due to a fear of institutional judgment or social repercussions. This creates a "silent 

sufferer" demographic that traditional, face-to-face systems are inherently unable to reach. 

1.2 Problem Statement and Research Gaps 

The core challenge addressed by this research is the development of a ―Digital Mental Health 

and Psychological Support System‖ specifically tailored for the unique socio-linguistic and 

cultural landscape of Indian higher education. Current digital solutions, while plentiful in the 

global market, suffer from systematic failures that render them ineffective for the average 

Indian student. 

Identified Research Gaps Include: 

1. Linguistic and Cultural Exclusion:Most dominant mental health platforms operate 

primarily in English. This excludes a vast majority of students in regional belts—such as 

Telugu, Tamil, and Hindi speakers—who express emotional distress more accurately and 

naturally in their native tongues. 

2. The Privacy Paradox:Most applications require account-based registrations and personal 

data, which acts as a deterrent for students who fear a breach of confidentiality. There is a 

lack of "Zero-Registration," truly anonymous environments. 

3. Institutional Blindness: There is a total absence of aggregate, anonymized analytics for 

administrators. Colleges remain "blind" to campus-wide wellbeing trends, preventing them 

from implementing proactive, data-driven wellness policies or early interventions. 

4.Reactive vs. Proactive Response: Traditional helplines are reactive, waiting for the student 

to reach out. There is a documented gap in utilizing Natural Language Processing (NLP) to 

detect distress triggers through interaction patterns before they escalate into self-harm. 

1.3 Objectives and Core Contributions 

The objective of ―Sukoon Space‖ is to bridge these gaps through a "Privacy-First" technical 

architecture that balances individual anonymity with institutional oversight. 

Primary Research and Implementation Objectives: 

1.Multilingual Distress Detection:To achieve over 98% detection accuracy for distress 

triggers across major Indic languages, ensuring the platform is accessible to students 

regardless of their linguistic background. 
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2.Predictive Institutional Forecasting:To utilize anonymized interaction data to forecast 

campus stress peaks up to seven days in advance, allowing institutions to modulate academic 

pressure or increase support availability proactively. 

3.Stigma Reduction through UX:To implement a "Zero-Registration" environment that 

eliminates the stigma barrier, encouraging students to seek help at the earliest signs of 

distress. 

Key Contributions to the Ecosystem: 

 Indic Emotion Lexicon: The development of a specialized 500-term lexicon designed to 

capture culturally unique expressions of distress in Indian regional languages, significantly 

improving AI sensitivity. 

 Differential Privacy Pipeline:A novel methodology that generates institutional "heatmaps" 

of student wellbeing without exposing any Personally Identifiable Information (PII), 

maintaining a 100% privacy-first approach. 

 High-Velocity Crisis Intervention:The creation of a production-ready prototype featuring 

1.8-second chatbot latency and a prominent, always-visible SOS feature.  

 By integrating real-time detection with culturally nuanced AI, this system transforms the 

student experience from a state of chaos to a state of calm. 

 

2. LITERATURE SURVEY 

A literature review critically examines existing research to identify gaps and justify the 

project. For Sukoon Space, it draws from studies on India's student mental health crisis. 

Purpose 

Establishes need for AI-driven, culturally relevant support amid rising stress and stigma. 

2.1 Comparative Analysis of Existing Mental Health Tools. 

This image presents a competitive analysis of Sukoon Space, a mental health platform, 

compared against Indian startups (Wysa, 

Amaha), generic apps (Calm, Headspace), 

and traditional campus counseling cells. 

Sukoon Space distinguishes itself by 

offering a full suite of unique features that 

competitors lack, specifically: 

Safety & Tech: Emergency SOS with live 

location and real-time NLP-based distress 

detection. 

Community & Analytics: A confidential 

peer support network and anonymized 

institutional analytics. 

Compliance: Full DPDP Act data 

compliance, where others are only partially compliant or non-compliant. 

While competitors offer basic mood tracking or chatbots, Sukoon Space is the only solution 

that bridges the gap between digital AI support and localized, culturally relevant institutional 

care. 
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2.2 Role of AI and NLP in Automated Distress Detection. 

1. Real-Time Risk Identification (NLP Triggers): 

The core role of NLP is to act as a 24/7 monitor that identifies immediate psychological 

danger. 

 Keyword & Intent Detection: Utilizing NLP triggers to scan student interactions for 

linguistic markers of high-level distress. 

 Instant SOS Activation: Automatically triggering emergency pop-ups or location-based 

SOS alerts when the AI detects critical risk levels in a user's language. 

2. Longitudinal Wellbeing Tracking: 

AI is used to transform daily digital 

interactions into a measurable history of a student's mental state. 

 Mood Trend Analysis: Using AI to track "Mood Tracking" data over time to identify 

declining patterns before they reach a crisis point. 

 Predictive Analytics: Leveraging anonymized data to predict potential mental health 

downturns across the student body. 

3. Cultural and Linguistic Adaptation: 

A primary objective is ensuring accessibility across India’s diverse student population. 

 Bilingual Support: NLP enables the system to understand and respond in multiple 

languages, removing the language barrier to seeking help. 

 Culturally Relevant Content: AI tailors resources and chatbot interactions to reflect the 

specific cultural context of Indian college students. 

4. Anonymized Institutional Insights: 

AI plays a role in systemic improvement by providing data-driven strategies to educational 

institutions without compromising individual privacy. 

 Risk Level Distribution: Aggregating data to show administrators the overall 

"Anonymized Risk-Level Distribution" on campus. 

 Activity Trends: Generating reports with graphs to help faculty understand when and 

where intervention resources are most needed. 

5. Bridging the Support Gap: 

AI serves as the immediate first point of contact to reduce the stigma and "treatment gap" in 

student mental health. 

 24/7 Chatbot Assistance: Providing instant, stigma-free support through an AI-powered 

chatbot (using Dialogflow and OpenAI) for students who may be 

hesitant to seek face-to-face counseling initially 

2.3 Predictive Analytics in Behavioral Wellbeing. 

Longitudinal Pattern Recognition and Baseline Modeling: Research focuses on establishing 

a "behavioral baseline" for individual students by analyzing historical mood tracking and 

engagement data. Predictive algorithms monitor for statistical deviations from this norm, 

allowing the system to identify early-onset distress—such as academic burnout or social 

withdrawal—well before it manifests as a clinical crisis. 

Data-Driven Risk Stratification: Utilizing machine learning models to categorize student 

populations into anonymized risk levels (High, Medium, and Low). This enables researchers 

to map "Anonymized Risk-Level Distribution" across an institution, providing insights into 
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peak stress periods, such as examination cycles, and allowing for the strategic pre-allocation 

of counseling resources. 

 Identification of Digital Biomarkers for 

Early Warning: The analytics engine 

identifies specific digital biomarkers derived 

from student interactions, including 

sentiment shifts in chat logs and irregularities 

in app engagement. These indicators act as 

precursors in a "Mental Health Trend 

Analysis," triggering automated interventions 

or preventive alerts to mitigate risks before 

they escalate. 

  Predictive SOS and Crisis Forecasting: A 

core research objective is the development of high-precision models that predict acute 

psychological emergencies. By training on high-risk linguistic patterns and behavioral 

triggers, the system can automate "Instant SOS" protocols and location-based alerts, 

significantly reducing the "treatment gap" during critical windows of suicidal ideation. 

  Evidence-Based Institutional Reporting: Analytics transform disparate data points into 

comprehensive, actionable reports for educational management. This research role involves 

generating "Activity Trends with Graphs" that help institutions move away from anecdotal 

evidence toward data-backed wellness policies and targeted support strategies. 

 Optimization of the Triage and Intervention Pipeline: Predictive logic facilitates an 

automated triage system, ensuring that human counselors are prioritized for students with the 

highest predicted severity. This maximizes the efficiency of limited mental health 

infrastructure by using predictive scoring to bridge the gap between initial digital contact and 

human-led clinical care. 

 

3 PROPOSED METHODOLOGY 

3.1 High-Level System Design and Logic Flow. 

The Sukoon Space ecosystem uses a modular design for high availability and quick 

responses. The methodology aims for a smooth transition from AI-driven self-management to 

professional clinical help 

through this logic flow: 

I. Secure Entry and Onboarding: The process starts when a student accesses the platform 

through a mobile or web application made with React.js and React Native. To guarantee 

privacy, the "digital gateway" uses Firebase Authentication and JWT, protecting user data 

from the moment they log in.  

II. Intelligent Sentiment Analysis: Once active, the system continuously monitors user 

interactions. As students use the interface or record their daily moods, the system evaluates 

their emotional state using Natural Language Processing (NLP) powered by Dialogflow and 

OpenAI. It looks for specific linguistic "triggers" or ongoing negative emotional patterns. 
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Based on this analysis, the backend, built with Node.js and Express.js, automatically 

categorizes the user’s current risk level as Low, Moderate, or High.  

III. Automated Intervention Pathways: Next, the system "triages" the student, storing their 

status in a Google Firestore database to guide them to the most suitable level of care: - 

Preventative Care (Low to Moderate Risk): Students are directed to self-help tools, peer 

support networks, and the AI chatbot for early stress management. - Professional Escalation 

(Clinical): If the system identifies a need for extra support, it provides a direct link to human 

psychologists through an integrated booking module. - Emergency Response (High Risk): If 

the system finds immediate danger, it bypasses standard menus to activate an Emergency 

SOS protocol using the Twilio API and Firebase Cloud Messaging to alert responders right 

away. IV. Institutional Feedback Loop: The last phase happens at the administrative level. 

Anonymized data from these flows is collected and shown on an Admin Dashboard. With 

visualization tools like Chart.js and Recharts, the system creates a "Campus Health Map." 

This helps college administrators adjust their support strategies based on real-time student 

needs while keeping individual anonymity intact. 

3.2 Functional Modules 

A. Multilingual AI Chatbot & Distress Detection: The interaction layer centers around an AI-

powered chatbot that uses Dialogflow and OpenAI. To promote inclusivity across India, the 

bot includes bilingual and culturally relevant content. By using TensorFlow Lite, the module 

processes data on the device to monitor for early stress indicators, offering a 24/7 confidential 

safety net for students who may hesitate to seek help from humans initially.  

B.SOSFramework & Crisis Management:The SOS Framework connects digital detection 

with physical rescue. When a crisis is detected, the system uses the Google Maps API to 

create location-based alerts. At the same time, the Twilio API automates calls or messages to 

emergency contacts and crisis hotlines available 24/7. This module ensures that in moments 

of high vulnerability, students are just a click away from life-saving help.  

C. Professional Appointment Booking: Understanding that AI cannot replace clinical 

knowledge, the Appointment Booking module serves as a key link to professional 

psychologists. It provides a simple, stigma-free interface for students to view available 

counselors, schedule sessions, and manage their clinical journey. This module formalizes the 

shift from digital self-help to structured therapy. 

D. Real-Time Mood Tracker & Predictive Analytics: The Mood Tracker acts as a long-term 

research tool within the app. Students log their emotional states, and the system visualizes 

this through interactive trends. Meanwhile, Predictive Analytics analyze this data to find 

cyclical stress patterns, such as exam-related anxiety, allowing the system to offer proactive 

suggestions before a student reaches a breaking point.  

E. Admin Dashboard & Institutional Analytics: The Admin Dashboard turns individual data 

into institutional insights. It offers: - Anonymized Risk-Level Distribution: A broad view of 

student mental health. - Activity Trends: Graphs showing peak stress times for focused 

campus interventions. - Evidence-Based Reporting: Allowing colleges to create formal 

reports to justify funding and policy adjustments for mental health.  

F. Peer Support & Privacy-Centric Design:Finally, the Peer Support Network provides a 

moderated, anonymous space for community building. To protect students in a sensitive 
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digital environment, the entire methodology follows India’s DPDP Act, using end-to-end 

encryption and strict data anonymization. This ensures the platform remains a "Safe Space," 

allowing students to connect without fear of academic or social consequences. 

 

4.TECHNICAL IMPLEMENTATION 

SukoonSpace's technical core provides real-time, privacy-first mental health support using 

integrated NLP, predictive analytics, and a solid stack. This setup allows for scalability across 

multiple campuses while meeting data protection standards like GDPR and India's DPDP 

Act.   

4.1 NLP Workflow: Sentiment Analysis and Risk Classification 

The workflow features a 24/7 AI chatbot designed for smooth student engagement through 

natural conversations.   

Sentiment Extraction: Incoming messages activate Dialog-flow's NLP engine. This engine 

uses pre-trained models, including BERT variants, to analyze sentiment. It looks for signs 

such as specific words ("overwhelmed," "hopeless"), patterns (negation intensity), and 

contextual clues (like references to sleep deprivation). Scores range from -1 (highly negative) 

to a positive number, with specific thresholds indicating distress. Processing happens in under 

200 milliseconds for real-time feedback.   

Risk Tiering: The collected sentiment data feeds into a rule-based classifier that assigns 

anonymized tiers: Low (self-help advice through integrated resources like breathing 

exercises), Medium (weekly check-ins), or High (referral to counselors). This non-linear 

approach improves interventions. For instance, 70% of low-risk users find help through app 

nudges, based on simulated data.   

Emergency Triggers: High-confidence matches to a selected list of phrases (like "end it all") 

or intents detected by machine learning skip logging. They trigger geofenced SOS alerts via 

Firebase Cloud Messaging. These alerts share anonymized location data with designated 

campus responders, allowing for response times of less than five minutes.   

4.2 Predictive Analytics Pipeline for Wellbeing Tracking 

Focusing on proactive care, this pipeline processes continuous data without identifying 

details.   

Longitudinal Data Collection: Data comes from mood sliders (daily ratings from 1 to 10), 

chatbot transcripts (tokenized), and Google Forms surveys. It collects in Fire-store. Data is 

anonymized upon entry, keeping only trends such as interaction frequency or sentiment 

changes.   

Trend Analysis: Node.js cron jobs run Tensor-Flow models on batches of data, creating time-

series forecasts (such as ARIMA for mood trends). Visuals, including line charts for 30-day 

trends and heatmaps showing risk spikes, appear on user dashboards. Early detection marks 

unusual patterns, such as a 20% drop in sentiment due to academic stress, prompting 

preventive wellness messages.   

Institutional Insights: The aggregate "Multi-Campus Analytics" anonymizes data across 

groups, showing patterns—like a 15% increase in risk after exams. Re-charts dashboards 

allow slicing by demographics (such as year or group), aiding in policies like targeted 
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workshops. Exportable CSVs compatible with Power BI support more in-depth institutional 

analysis.   

4.3 Technology Stack and Data Flow 

 
This table details the full-stack architecture of the solution, specifying the technologies 

needed to develop and maintain it. It organizes tools into six main areas—from user interface 

and server logic to AI engines and real-time communication—to create a smooth, data-driven 

experience for students and administrators while supporting complex predictive modeling and 

institutional analysis. 

5.RESULTS AND DISCUSSION 

The outcomes of the SukoonSpace prototype evaluation, focusing on its functional viability, 

user interface effectiveness, and technical performance. Developed using a vibe-coding 

workflow, the prototype was tested to determine how effectively an AI-driven, anonymous 

ecosystem can bridge the gap between student distress and institutional 

support.5.1:Experimental Results:  

The "Sukoon Space" prototype successfully demonstrates a functional end-to-end ecosystem. 

The experimental results focus on the integration of student-facing support tools and 

administrative oversight. 

 

 
 

Figure 1: Main Application Interface. 

This figure illustrates the primary landing page, designed for immediate accessibility. It 

features a high-contrast navigation system that prioritizes the "Emergency SOS" and "AI 

Assessment" paths, ensuring students in distress face zero cognitive load. 
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Figure 2: Student Dashboard Overview 

This view displays the personalized dashboard. It aggregates the student’s current mental 

health status, recent activities, and recommended wellness tasks, proving the prototype's 

ability to maintain a persistent and supportive user state. 

 

 
Figure 3: AI Chatbot (Sukoon Assistant) 

This screenshot captures a real-time NLP session. The AI demonstrates the ability to parse 

natural language, provide empathetic "Emotional First Aid," and categorize the user's risk 

level based on sentiment analysis. 

5.1.2 Specialized Wellness Modules 

 
Figure 4: Appointment Booking System 

This module bridges the gap between digital support and human intervention. It shows the 

streamlined scheduling interface where students can book sessions with campus counselors, 

reducing the administrative barrier to seeking professional help. 

 
Figure 5: Mood Tracker 

This figure visualizes the data-logging component of the app. It allows students to track 

emotional trends over time, providing a visual feedback loop that encourages self-reflection 

and longitudinal wellness monitoring. 

5.1.3 Institutional Oversight 
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Figure 6: Admin Login 

This image represents the secure back-end entry for university authorities. It confirms the 

prototype’s "Dual-Access" architecture, where administrators can transition to a dashboard to 

monitor anonymized, population-level health trends for data-driven policy decisions. 

5.2 Performance Metrics: System Efficiency 

The technical efficiency of the SukoonSpace prototype was evaluated based on its ability to 

execute core use cases under simulated campus conditions. Since the platform was developed 

using a "vibe coding" approach, the metrics emphasize rapid logic processing, low-latency 

transitions, and the accuracy of automated workflows. 

5.2.1 Use Case Response Metrics 

The efficiency of the system is defined by the speed and accuracy with which it handles 

student requests. The following table summarizes the performance across the primary 

functional modules: 

 
5.2.2 Discussion of Efficiency 

The results indicate that SukoonSpace is not just a visual prototype but a technically viable 

system. The high efficiency of the Appointment Booking and AI Chatmodules suggests that 

digital-first intervention can significantly reduce the "waiting-room friction" common in 

traditional campus counseling. By automating the initial intake and risk-stratification via AI, 

the system allows human counselors to focus their limited time on "High Risk" cases 

identified in the Admin Gateway 

 

6.CONCLUSION AND FUTURE WORK 

6.1:Conclusion 

Sukoon Space represents a groundbreaking advancement in combating the intensifying 

mental health crisis affecting Indian students in higher education. In a nation where student 

suicides have nearly doubled over the past decade, and surveys reveal that over 40% of 

students struggle with focus due to stress, this AI-powered platform delivers timely, 

culturally attuned interventions. By seamlessly blending real-time distress detection through 

natural language processing (NLP), 24/7 chatbot support via Dialogflow and OpenAI, and 
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instant SOS features with GPS location sharing, Sukoon Space bridges the chasm between 

outdated counseling services and the digital-native preferences of today's youth. Its bilingual 

resources in 10+ languages, peer support communities, and anonymous access dismantle 

stigma, ensuring inclusivity across urban-rural divides and diverse socio-cultural contexts. 

The system's robust architecture—built on React Native for mobile/web apps, 

Node.js/Express backend, Firebase for secure data handling, and Docker for scalable 

deployment—prioritizes user privacy in line with India's Digital Personal Data Protection 

(DPDP) Act. End-to-end encryption, anonymized analytics, and JWT authentication 

safeguard sensitive information, while admin dashboards offer institutions real-time insights 

like risk-level distributions, activity trends, and intervention effectiveness.  

6.2:Limitations: 

While Sukoon Space demonstrates strong potential, its development phase highlighted 

several persistent challenges that require ongoing attention. Balancing stringent data privacy 

with operational efficiency remains critical amid rising cyber threats, while AI limitations 

and engagement hurdles underscore the need for hybrid solutions tailored to India's diverse 

contexts. 

 Data Privacy Concerns: Continuous encryption audits are essential to counter leak risks 

in handling sensitive mental health data. 

 Detection Accuracy: AI excels at overt signals but struggles with nuanced high-risk 

cases; internet outages disrupt critical alerts. 

 User Retention: Long-term engagement drops without personalized incentives, as initial 

pilot usage waned over time. 

 Adoption Gaps: Uneven uptake stems from inconsistent digital infrastructure and cultural 

stigma in rural or conservative campuses. 

6.3 Future Scope: Expansion and Improvement 

Sukoon Space's modular framework positions it for national expansion, building on its 

flexible backend and open-source efficiencies to onboard new institutions rapidly. Future 

enhancements will leverage data-driven insights and behavioral nudges to overcome current 

limitations, while generating policy reports to secure government support. 

 Institutional Integration: Advanced admin dashboards for cross-campus analytics and 

wellness benchmarking. 

 Gamification Features: Badges, streaks, and AI-tailored nudges to elevate retention by 

30-50%. 

 Modular Scalability: Custom modules enabling quick deployment for diverse colleges 

with SMS backups via Twilio. 

 Policy Advocacy: Anonymized reports to influence funding and reforms in mental 

health infrastructure. 
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