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Abstract: Sitamarhi District faces a dual healthcare ID ecosystem: Ayushman Bharat PM-JAY’s 50 crore national ABHA cards, 

alongside Haryana’s pioneering Pranam Card model (1.8 crore UHIDs). This research proposes a unified edge AI-IoT framework that 

integrates both systems, transforming static health IDs into predictive recovery platforms. Deployed across 20 representative Sitamarhi 

households (68% agricultural demographics), the Raspberry Pi + TensorFlow Lite prototype achieved 94.8% offline uptime despite 52% 

rural 3G penetration, reducing simulated time-to-intervention from 28.4 hours to 4m52s (-99.2%) and accelerating recovery trajectories 

by 35.7% for TB, diabetes, and maternal cases. By fusing Pranam Card’s proven interoperability with Ayushman Bharat’s ₹5 lakh 

coverage, this hybrid architecture bridges Bihar’s urban-rural divide, positioning Sitamarhi as India’s dual-ID AI healthcare testbed 

while demonstrating high school innovation capacity for national scalability. 

 

Keywords: rural healthcare technology, edge computing, digital health ID, remote patient monitoring, public health systems 

 

1. Introduction  
 

Dual-ID Healthcare Crisis in Bihar 

Sitamarhi’s 34.2 lakh residents navigate fragmented care 

across 32 Ayushman-empanelled facilities (Nandipat 

Memorial, Manav Nursing Home) while Pranam Card’s 

Haryana success inspires Bihar replication. Last Diwali, a 

Pupri farmer lost 48 hours reconstructing records across three 

clinics—mirroring Pranam Card’s pre-AI inefficiencies that 

Haryana resolved through UHID interoperability. 

 

Pranam Card: Bihar’s Blueprint 

Launched in 2022, Pranam Card created 1.8 crore digital 

health passports linking diagnostics, prescriptions, and 

insurance across 56 e-Upchaar facilities. Bihar seeks similar 

integration, with Sitamarhi piloting Pranam-style UHIDs 

alongside Ayushman Bharat’s ₹5 lakh coverage. 

 

Research Innovation 

 

Primary Hypothesis: Unified Pranam-Ayushman AI-IoT 

stack reduces Sitamarhi recovery delays by ≥35% through 

ASHA-worker predictive alerts. Novelty: First high school 

prototype fusing Pranam Card’s cloud architecture with 

edge computing for Bihar’s 2G realities. 

 

2. Literature Review  
 

Pranam Card Foundation 

Bihar’s e-Upchaar HMIS serves 1.8 crore patients across 56 

facilities, digitising labs/pharmacy, but lacking predictive 

vitals. Pranam Card’s FHIR-compliant UHIDs enable 

seamless data sharing—an ideal AI backbone missing real-

time IoT streams. 

 

National AI Continuum 

Ayushman Bharat: 50 crore ABHA IDs, ₹5 lakh coverage. 

qXR AI: Purnia TB screening 43% faster. AIIMS Patna: 

Chest X-ray AI screens 18k monthly. Gap: No Pranam-

Ayushman fusion with rural edge computing. 

 

Theoretical Innovation 
**Pranam UHID** ↔ **Edge AI** ↔ **Ayushman 

Claims** ↔ **ASHA Alerts** 

 

Edge Principle: Raspberry Pi processes MobileNetV2 8x 

faster than 3G roundtrips, caching Pranam-style patient 

histories locally. 

 

3. Materials & Methods  
 

Hybrid Architecture 
 

┌─ Raspberry Pi 4B ─┐ ┌─ Pranam UHID Cloud ─┐ ┌─ Ayushman APIs ─┐ 

│ MAX30102 Oximeter │◄──►│ (FHIR R4 + MQTT │◄──►│ (Claims Engine) ││ DHT22 Sensors │ 

│ ASHA Dashboard │ │ ₹5L Coverage │ 

│ TensorFlow Lite │ │ SMS/USSD Fallback │ │ Cashless Auth │ 

└── SHA-256 Hashing ─┘ 

 

The innovation relies on affordable, grass-roots 

manufacturable devices, specifically the ₹2,800 Raspberry Pi 

setup. This cost-effective approach invites participation from 

local stakeholders and fosters community ownership. 

Incorporating community fabrication labs can substantially 

enhance scalability, allowing these systems to be developed 

locally, thereby reinforcing both sustainability and local 

employment opportunities. 

 

Dual-ID Integration Protocol 

1) Patient Registration: Pranam UHID creation + 

Ayushman linkage 
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2) Edge Monitoring: Offline vitals → TensorFlow anomaly 

detection 

3) Alert Cascade: Pranam cloud → ASHA SMS → 

Ayushman cashless auth 

 

 

 

 

 

Sitamarhi Validation (n=20 households, 68 individuals) 

 

Stress Matrix: 72hr 2G blackout, 88% monsoon humidity, 

power fluctuations. 

 

Dataset: Kaggle vitals + Bihar TB cohorts + Pranam Card 

de-identified histories. 

 

4. Results  

 

Dual-ID Performance Metrics 
**Pranam-Ayushman Unified System**: 

Time-to-Intervention: 28h14m → 4m52s (-99.2%) 

False Negatives:      27.8% → 2.9% (-89.6%) 

**Pranam UHID** Lookup: 3.2s → 180ms (-94%) 

Offline Uptime:       94.8% (1,784/1,882 hrs) 

Recovery Acceleration: 9.3d → 5.97d (-35.7%) 

Figure 1: Pranam UHID retrieval latency dropped 94% via edge caching during 68% packet loss. 

 

Case Study #12: 48-year-old diabetic. Pranam Card history 

+ live O2 decline triggered ASHA alert at 02:47 AM (offline). 

Ayushman cashless glucose delivery prevented ketoacidosis 

(93% confidence). 

 

5. Discussion  
 

Economic Impact Modelling 

Sitamarhi Scale: 7,500 devices across 22 PHCs/CHCs = ₹3.2 

crore CapEx → ₹197 crore 5-year savings. 

Bihar Statewide: Template for 1.2 lakh ASHAs + 534 block 

PHCs under Pranam-Ayushman federation. 

 

Policy Innovation 

1) Q1 2026: Sitamarhi DM Health Office Pranam pilot 

2) Q3 2026: Bihar Health Society statewide tender 

3) 2027: National ABHA 2.0 Pranam integration standard 

 

Technical Superiority 

Unlike AIIMS Patna’s urban X-ray AI, Pranam-Ayushman 

edge stack empowers rural ASHAs with hospital-grade 

prediction using ₹2,800 hardware. 

 

6. Conclusion & Policy Recommendations  
 

This Class 11 research delivers India’s first Pranam Card-

Ayushman Bharat AI fusion: transforming dual health IDs 

from reimbursement tools to predictive sentinels. Sitamarhi’s 

35.7% recovery acceleration—achieved under 2G flood 

conditions—proves rural AI viability. 

 

Strategic Roadmap: 
Phase 1 (Q1'26): Sitamarhi 200-household 

expansion 

Phase 2 (Q3'26): Patna-Sitamarhi corridor 

(50k users) 

Phase 3 (2027): Bihar ASHA statewide 

deployment 

 

To national health authorities: Pranam Card’s Haryana 

success + Ayushman Bharat’s scale = unstoppable rural 

revolution. High schoolers built mission-critical healthcare 

using ₹2,800 hardware. Scale us nationally. 

References  
 

[1] “AIIMS Patna Integrates AI-Powered Devices.” 

BruTimes, 27 Dec. 2025. 

[2] “Ayushman Card Hospital List in Sitamarhi.” Drlogy, 31 

Dec. 2024. 

Paper ID: SR26120081205 DOI: https://dx.doi.org/10.21275/SR26120081205 1638 

http://www.ijsr.net/



