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Experiential Learnings from Population-scale Initiatives

2013

Grievance Redressal System, 
Telemedicine & Counselling 

104 Health Helpline

2018

80 million Population line list & 
Comprehensive Service Packages

Universal Health Coverage

2021-22

Inter-Dept. Coordination, Forecasting 
models, War Room  & Doorstep 

service delivery

COVID19 War Room

2017

Surveillance (OP, IP, Lab, Event-based), 
Antimicrobial resistance & Mass Gathering 

Management

GHSA Model District for Disease 
Surveillance & AMR

2020-21

Population-scale approach & 
Dynamic Tour Programme

Population Health 
Registry (TN-PHR)

2023-24

Systems Sustainability Toolkit & Phygital 
Governance

Population Governance & 
Research (PGR)

“Arriving Consensus”
Adopting a holistic system to 

address the pain points of 
stakeholders



Master Registry Based UHC IT Platform, TN 2020

1) Universal Health Coverage Information Technology (UHC-IT) Platform, an approach to have a population as the denominator to establish a 
digital cohort of the State, Tamil Nadu, 2019 - BMC Proceeding - FETPICON 2020

2) Universal Health Coverage Information Technology Strategy (Population Health Registry), Tamil Nadu, 2020-21



Syndromic Surveillance
during Disasters, Mass Gatherings & Pandemic



Geotagging for generating alerts [2015]



Location-based alerts for decision-making [2015]



DLDMP: eDFSS Cluster detection (ver1, CDC-GHSA) [2017]



Alert generation using multiple disease data [2017]



COVID-19 War Room Using GIS [2020-21]

Population Density as 

denominator, COVID

COVID-19: Global best practices in combating the pandemic. dated 17.07.2020. (https://www.policycorps.org/post/covid-19-global-best-practices-in-combatingthepandemic);  Universal Health Coverage 
Information Technology (UHC-IT) Platform, an approach to have a population as the denominator to establish a digital cohort of the State, Tamil Nadu, 2019 - BMC Proceeding - FETPICON 2020;  Engaging 
the community in enhancing public health capacity to detect and report events in Tiruvallur district, Tamil Nadu, India. November 2020 (Global Security Health Science and Policy 5(1):111-120. DOI: 
10.1080/23779497.2020.1831396)

Estimated Vulnerable 

Population with IRS, AU

Bed Mgmt. in Collab 

with Bhuvan NRSC 

team



Integrated IT Systems

Population Health Registry Reference Implementation
15+ Priority Diseases for 80 million Population, 40 million verified profiles &  20 million NCD follow up 



Systems Sustainability Toolkit (SST) for Adoption

Citizen-centric 

Data Model

Mobile First & 

Cloud Agnostic

Offline Resilient

& Auto Sync

Behavioural 

Thinking (UX)

01

02

03

04

30K Frontline Workers

67 Million Profiles

20 Million Health 

Screening 

in 6 Months 

Configurable Masters

Dynamic Relationships

Role-based KPIs

Cross-platform surfaces

Culture mapping through design; 

Grounds-up User Behaviour design through 

Collaborative Development & Research with 

FLWs

Offline & sync mode for 30K users (FLW & 

Decision Makers) Offline search for the population 

in User’s catchment area 

Mobile first and Cloud agnostic platform designed 

for scalability, security, and performance with

faster roll-out time. 

Adaptability and Adoption: Verifiable fiduciary 

identity, socioeconomic & demographic profiles to 

prioritise and deliver predictive services.



Platform Modules: Stages & Phases



App for Frontline Workers & 

Beneficiaries

Web Admin Console for Standardization

Web Dashboard for Reporting Analytics & Insights for Secretariats

Product Surfaces



(Simplifying complex workflows & algorithms of Integrated Healthcare for continued usage)

Source: https://analytics.google.com/analytics/web/ Updated Date: 30.01.2023 1035

Collaborative Development for Successful Digital Adoption

Sl

No
Application Screen

July to 

Sep 2021

Oct to 

Dec 2021

Jan to Mar 

2022

Apr to Jun 

2022

July to Sep 

2022

Oct to Dec 

2022
Jan 2023

1)
Population 

Profile

Views 12,068 1,58,499 1,25,29,479 4,63,65,354 5,55,53,420 2,98,38,341 51,14,490

Time 1h 18m 48m 22s 16m 22s 31m 36s 40m 12s 25m 52s 10m 25s

2)
Welfare 

Schemes

Views 19,406 1,14,773 48,12,942 1,47,54,107 96,96,840 7,15,817 63,892

Time 25m 43s 6m 21s 11m 52s 17m 09s 17m 15s 13m 7s 05m 05s

3)
Population 

Management

Views 17,341 1,20,427 27,29,138 93,55,093 85,41,366 37,20,531 6,60,036

Time 10m 22s 2m 21s 6m 19s 15m 45s 25m 16s 23m 39s 11m 44s

4)
Vulnerability 

Assessment

Views 5,250 51,672 45,18,434 1,60,76,768 1,16,49,100 20,30,451 2,93,698

Time 13m 12s 6m 20s 11m 5s 17m 17s 45m 34s 29m 34s 05m 46s

https://analytics.google.com/analytics/web/


Critical Issue

Resolved

UXR

Addressing Product Needs & System Stability



Avg. response time - Online search: 778ms

Across 76M records including complex wild card name based 

search

Offline Search & Online Search Within Platform



30,000 users

80M profiles

5M+ aggregate app logins, 

2x in 2 months

Sustainable & Scalable Adoption



September 2023 https://tnphr.cloud.looker.com/dashboards/6

Scale & Time-tested platform: Ready for deployment

https://tnphr.cloud.looker.com/dashboards/6


Digital-in-Health Vs Digital-as-Health

Policy & Scheme ICT Strategy Learnings



Population Governance & Research



Consultation | Facilitation | Implementation 



Solving silos of systems through PGR adoption

Integrated Systematic 
Approach

Linked Systems but 
Functioning in Silos

Systems Sustainability Toolkit (SST) is a systematic approach to transforming the silos into an integrated one 



Journey of Governance Systems Transformation

Population Database
Geodemographic profiles of 
individuals, families & villages

Field Verified Profiles
Triangulate data with authorised 
documents like Aadhaar, ABHA

Capacity Building
Imparting skills to local 
women and youth

Governance
Eligibility for welfare schemes and 
status of disbursement

Integrated Healthcare
Assessment for 15+ priority diseases and 
provide vulnerability scores

Climate Change
Monitoring local weather, air, water and 
vector parameters

Women Empowerment
Authorising local self-help group 

women to assist citizens

Action Centres
Eligibility for welfare schemes and 

status of disbursement

One Health
Disease surveillance through 

hospitals, labs and self-
reporting

Internet of Things
IoT devices to monitor the climate, 
healthcare & digital infrastructure

Advanced Analytics
Decision support systems for resource 

forecasting, response 
recommendations, repeat process 

automation, smart scheduling, 
monitoring and explainability 

* Research: foundational block for all the components



Glocalisation of best practices in PGR Model 
Site

Location-based denominators: Streets, Households, Facilities, Roads, 

Hills, Forest, Coastal (LULC – Pop density) – Population & Geographical 

Area

Environment: Air, Water, Weather, Soil and Lab reports – Observations & 

Insights

Animals: Livestock, Vectors, Diseases – Surveillance & Response

Plants: Crops, Diseases – Surveillance & Response

Human: Screening, Equity schemes, Diseases – Surveillance & Response

Localised SDGs: Monitoring, Evaluations, Strategies – Data Systems, IT 

Systems, Solutions



Fiduciary of Services - Pando Platform Architecture 

● Components of Data Fiduciary [Dynamic]

Teck Stack Datasets Storage IoT

Policies & Guidelines 

• Technology
• Framework
• Methodology of 

Development & 
Deployment

• Open data 
(Ecological & 
Climate)

• Personal data
• Program data

• On-Premises
• Cloud
• Hybrid
• Edge
• Intranet

• Phygital card
• Medical devices
• Sensors
• Drones

• Digital Personal Data Protection Act (DPDP) of 2023
• Differential Privacy Policy & Differential Services at Differential Levels of Health Systems



Admin Console

Systems Monitoring

Algorithms (Verticals)

Alerts (Tasks & Status)

Communications

Integrations (Ext)

Add-ons (Int)

AI Models

IoT (Server)

PoC & 
Wearables

Open Data 
(Transform)

Databases 
(Collected)

Dashboards

Warehouses 
(Derived)

Fine Tuned AI 
Models

Data Collection

Data Management

Learning Management 

Helpdesk (+Call)

Ticketing System

Project Management

Admin, Fin, HR, IT

Research Suite

SST

Fiduciary of Services - Pando Platform Architecture 



Publications

● Syndromic surveillance in religious festival involving circumambulation in India (Online J Public Health Inform. 2018; 10 (1): e180. doi: 

10.5210/ojphi.v10il.8972)

● Tablet based participatory syndromic surveillance at Simhastha festival in India (Online J Public Health Inform. 2018; 10(1) e182. doi: 

10.5210/ojphi.v10il.8973)

● COVID-19: Global best practices in combating the pandemic. dated 17.07.2020. (https://www.policycorps.org/post/covid-19-global-best-

practices-in-combatingthepandemic)

● Universal Health Coverage Information Technology (UHC-IT) Platform, an approach to have a population as the denominator to establish 

a digital cohort of the State, Tamil Nadu, 2019 - BMC Proceeding - FETPICON 2020

● Engaging the community in enhancing public health capacity to detect and report events in Tiruvallur district, Tamil Nadu, India. November 

2020 (Global Security Health Science and Policy 5(1):111-120. DOI: 10.1080/23779497.2020.1831396)

● Syndromic surveillance during religious mass gatherings, southern India 2015–2018, March 2022 (Travel Medicine 47(383):102290. DOI: 

10.1016/j.tmaid.2022.102290)

● Population Healthcare Approach in Establishing Denominator for Health (ISBN: 97-93-5782-794-2)

● Process evaluation of a complex, multi-level, multi-component scheme for the prevention and control of non-communicable diseases in 

Tamil Nadu, India: A mixed-methods protocol, https://doi.org/10.1016/j.mex.2024.102739

● Public health preparedness, syndromic surveillance, and response during the largest religious gathering at the Catholic pilgrimage center 

of Velankanni in South India: 2016

https://www.policycorps.org/post/covid-19-global-best-practices-in-combatingthepandemic


Thank You



Problems & Opportunities



Population-Scale Programs Individual’s Data

Solving for good governance at population-scale

Eligibility Assessment
Multiple schemes with 
varying conditionalities

Integrated IT Systems 
Repurposing longitudinal records 

(Data Exchange)

Standardisation
Data policy & 
IT standards

Common Database
Data Fiduciary

First Port of Call
Provider attached with 

Individual or Family

Explainability
Understanding the reports, eligibility for 
schemes & recommendations by experts

Decision Support 
System

Private & secured data 
systems

Personalised Care Plan
Positive Health Outcomes



20x more resources to address emerging issues

Migrations, Rapid Urbanization (5000 Vs 100,000 population)
• Increasing population needs assured services from government systems
• Mandate to provide services for all people residing in densely populated peri urban 

areas

Disasters and Pandemics attributed to climate change
• Unexpected events disrupting citizens’ services & livelihoods
• Inter and Intra department Coordination – Disaster response, civic services, one health, 

care collaboration and care continuum

NCD (400:1000) Vs MCH (15:1000) – 20 times more resources
• Silent epidemic of NCDs needs close follow-up
• Mandate to provide services for all people residing in service area

20x
Resources



Leveraging national priorities & localised SDGs

Complimenting National Digitalisation Priorities
• Grouping individuals as families using National ID & attaching to streets
• Mapping National Digital Stack as De Facto provider to flagship schemes

Technology support to kickstart population-scale initiatives
• Offline first, Mobile first, AI accelerated fiduciary platform 
• Search 100+ million records (Transactions of 100+ schemes) in <1 second
• Linking open data for enriching insights through the backend process
• Support systems & technology support to link IoT devices

Unifying Data Systems for monitoring and service delivery
• Dynamix tour program (DTP) to monitor government staff working in a given 

location at a time ensure field visits & coordination
• Differential services at differential levels of governance systems



Solving stakeholders’ needs for sustainable adoption

Beneficiaries, 

Families & caregivers

Frontline Workers 
(FLW) & Managers

Ministries & 
Departments

Leaderships & 
Designated officials

● Easy access to Welfare programs
● Channel for registering requests and feedback
● Status of services offered by governments 
● Care Continuum & Consent based data sharing

● Dynamically manage the work under various schemes
● Searches records in <1 Second
● No Repetitive Work & Care Collaboration

● Track KPIs of SDG that impact the reputation, ranking, and funding
● Resource forecasting with suggestions
● Tailor-made programs & Strategies for development

● Measures Positive Impact of Funds and Resources
● Connect with every citizen, impact outcomes where it matters most



Working with governments (de-facto service provider) on tailor-made

interventions for the stakeholders, which consists of the following

1) Welfare services/activities/programs to Citizens

2) Physical, digital and or phygital solutions* to ease the use

3) Capacity building to deliver the service adhering to SOPs

4) Helpdesk for assistance, troubleshooting and grievance

redressal

5) Monitoring the use, performance and impact

6) Research for identifying best practices & Improvement scopes

Components of Comprehensive Service 
Packages

* Print & Digital media content to the public, providers & officials. Additionally, the Pando Platform 

is designed to handle applications, data and storage separately



Eg: Comprehensive Service Package for diabetes 

Hospital on Wheels 
(Opportunistic)

Health Centre 
at Community

Primary Health 
Centre

Patient Seeking Care 

Secondary & 
Tertiary Care
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Patient visit 
health facility

Staff Nurse creates 
health profile

Doctor diagnose & 
prescribes suitable 

care plan

Patient get drugs and 
go back home

• Profile, Assessment, Risk 
Scoring (Staff Nurse)

• Diagnosis, Treatment, Care 
plan (Doctor)

Patient/ family/ 
Caregiver

First Port 
of Call & 

House visit

Health Centre 
at Community

Primary 
care

Speciality 
Care

• Care teams (dynamic 
scheduling)

• Ensuring the patient 
adherence to care plan 

• Monitor control status

Screening the at risk

Frontline 
Workers (Door to 

Door)

Confirmation Care Continuum • Simplifying the process

• Training all stakeholders

• Authorise frontline workers

• Point of care medical 
devices, mobile/tablet-pc

• Establishing referral and 
follow-up plan (diagnostics, 
drugs & medical care)

• Enable patients, families 
and caregivers

• Operationalise “First port of 
call” for assistance

• Ensure population-scale 
adoption for assigning 
cohorts

• Monitoring the SDGs & KPIs



Population Healthcare



Paradigm shift from Illness to Wellness
• Transform to line list name-

based care delivery in health 

programs

• Establish a living baseline and 

denominator for risk assessment

• Enables Community participation

• Brings into focus ‘User’ and 

preventive care

• LHR (Longitudinal Health 

Record) Citizens, Families, Geo 

Units, Facilities linked  with 

ABDM

• Learning systems for translating 

experiences thro’ evidence-

based decisions (Heuristics 

Embedded)



Concept of Population Healthcare 

“Population health is integrated care systems to improve physical and mental
health outcomes, promote wellbeing and reduce health inequalities across
an entire population, with a specific focus on the wider determinants of
health (things like housing, air quality, safe drinking water)”



One Health & SDGs

Learnings of integrating multisectoral data (abundance)



One Health is an integrated, unifying approach that aims to sustainably balance and optimize the health of people, animals and ecosystems. It recognizes the health of
humans, domestic and wild animals, plants, and the wider environment (including ecosystems) are closely linked and inter-dependent. The approach mobilizes multiple
sectors, disciplines and communities at varying levels of society to work together to foster well-being and tackle threats to health and ecosystems, while addressing the
collective need for clean water, energy and air, safe and nutritious food, taking action on climate change, and contributing to sustainable development.
(https://www.who.int/news/item/01-12-2021-tripartite-and-unep-support-ohhlep-s-definition-of-one-health)

One Health





Geotagging of streets [2016]



Mapping of dehydration for placing safe drinking 
water, Kumbh Mela Ujjain [2016]



Blue buffer circle is of 5 Sq.km area

WMS layer for field response [2017]



Clusters (SatScan) & Datasets for AI Validation [2018]

SatScan Report to Health Authority



Model	District	for	Public	Health	Preparedness,		Surveillance	and	Response
Multi-Strategic	Integrated	Approach	in	Tiruvallur	District,	Tamil	Nadu,	India

District	Level	Data	Management	Platform	(DLDMP)
1)	Data	collection;	2)	Data	Management;	3)	Data	Analysis;	4)	Data	Visualization;	5)	Data	Reporting;	6)	Support

Facility	Based	Surveillance	 Mass	Gathering
Public	Health	
Preparedness,	
Surveillance	and	

Response

Laboratory	
(AFI,	ADD,	ARI)

Inpatient	
(AFI	&	ADD)

Event	Based	Surveillance

Community	
(7	Signals)

Media	
(Print,	TV,	Online)

Emergency	Operation	Center	(EOC)

State	EOC,	O/o	DPH&PM,	Chennai
(Alert	generation,	District	EOC	activation,	Monitoring	ATR)

District	EOC,	O/o	DDHS,	Tiruvallur
(Alert	generation,	RRT	deployment,	Monitoring	ATR)

Strengthen	Public	Health	workforce	capacity	(Training)

Outpatient	
(AFI	&	ADD)

ICMR - National Institute of Epidemiology, Chennai & DPHPM, GoTN

Model District learnings upscaled to State-scale 
[2018]



Denominator: Creating Family Folder using GIS 
[2018]

• Districts  – 32

• Health Unit District- 42

• Blocks  - 385

• Corporations - 12

• Municipalities - 124

• Town Panchayats - 528

• Village Panchayat-

12260

• Ration Shops – 34,773

• Population – 6.7 Crores



Environmental data & Geoserver for hosting [2019]

Preparedness Alerts to 

Health Facilities

Mosquito pools 

reported with dengue

GIS layers for master 

standardization



COVID-19 War Room Using GIS [2020-21]

Hotspot Analysis 

(Interpolation + 

Hotspot)

Inverse distance weighting (IDW), Interpolation (InterP)

Clusters with fixed 

algorithms

IDW Hotspot using 

COVID Data



Data Fiduciary Platform



❖ Bringing a mobile-first, AI-accelerated proactive care, collaboration, and

advocacy to the healthcare system before and post-clinical care

❖ Breaking down the silos by making data reusable and interoperable by

integration with ABDM

❖ Drives collaboration between multiple layers of stakeholders, enabling the care

continuum through real-time visibility of demographics, health indicators and

actionable insights for administrators to help prioritize resources and Transform

statistical-led public health programs to Citizen centric care delivery

❖ Identify cohorts based on priority diseases and vulnerabilities, providing the

foundation for personalized care models, early interventions, precision

diagnostics and care loop closure with healthcare professionals

Our Digital Platform solves Scale & Sustainability



Systems Sustainability Toolkit (SST)

Operations & 
Service Delivery

Experiential 
Learnings

Citizen-
Centric 

Services

Digital 
Adoption

Insights

Collaborative 
Development 

Policies 
& 

Advocac
y UXR & 

OR/IR 
Research

Tailor-made

Population 
Programs

Appropriate 
Interventions



Ref Architecture for Population Healthcare 



PGR: Digital Platform

Population Governance 

& Research allows to 

enable collaboration 

between Government, 

Enterprise and Private 

ecosystems with the 

citizen in the centre

• Low-income families 

• Pregnant Mother's Allowance

• Elderly, Disabled, and Kidney Patients 

Allowance

• Higher Education Scholarship

Frontline Workers

National Welfare Programs

Open, Secure API for Third Party Apps, Advanced Analytics, 

AI as a Service

Living Population Registry*
Implemented with AI, Mobile Apps, H/W & Sensors managed through a Central War 

Room

Citizen-centric data model:

Enables individual and family-level integration of multi-dimensional 
data across Socio-Economic, Demographic, Health, Environmental, 

Genetic, and Social determinants.

Aligned With National Digital Initiatives


