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Maximize the Health Potential of Every 
Person from before Birth until Death

Delivering Informed, Personalised Co-
Decision Making for every circumstance and 
context

TwinHealth



• What are problems in the present Health Care Systems?
• Prevention underused

• Not starting from unmet needs
• Risk factors undetermined or not taken into account
• Late/wrong diagnoses

• Data Overload
• Standardized treatment schemes/ guidelines: average patient

• Need for personalization
• Limited resources

• Health Care Providers
• Budget

• Human Fallibility: Fast & Slow Thinking, Bias & Noise
• Information from daily life missing 

• Decisions made on sparse information
• Social and environmental context missing
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Why do we need to create TwinHealth?



• Prevention underused
• Not starting from unmet needs
• Risk factors undetermined or not taken into account
• Late/wrong diagnoses

• Handling Data Overload
• Need for personalization

• Standardised treatment schemes: average patient/guidelines
• Limited resources

• Health Care Providers
• Budget

• Human Fallibility: Fast & Slow Thinking, Bias & Noise
• Social and environmental context missing
• Information from daily life missing

• Decisions made on sparse snapshot information about individual patients
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Challenges for current healthcare system
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KCE 2022-03-HSR_Unmet needs: Framework
doi.org/10.57598/R377C1

NEEDS EXAMINATION, EVALUATION AND DISSEMINATION (NEED): 
ASSESSMENT FRAMEWORK
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• Handling Data Overload
• Need for personalization

• Standardised treatment schemes: average patient/guidelines
• Limited resources

• Health Care Providers
• Budget

• Human Fallibility: Fast & Slow Thinking, Bias & Noise
• Prevention underused

• Risk factors undetermined or not taken into account
• Late/wrong diagnoses

• Information from daily life missing
• Decisions made on sparse snapshot information about individual patients

• Social and environmental context missing

Challenges for current healthcare system
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• Handling Data Overload
• Need for personalization

• Standardised treatment schemes/guidelines: treating the average patient
• Limited resources

• Health Care Providers
• Budget

• Human Fallibility: Fast & Slow Thinking, Bias & Noise
• Prevention underused

• Risk factors undetermined or not taken into account
• Late/wrong diagnoses

• Information from daily life missing
• Decisions made on sparse snapshot information about individual patients

• Social and environmental context missing

Challenges for current healthcare system

8 TwinHealth platform



• Handling Data Overload
• Need for personalization

• Standardised treatment schemes: average patient/guidelines
• Limited resources

• Health Care Providers
• Budget

• Human Fallibility: Fast & Slow Thinking, Bias & Noise
• Social and environmental context missing
• Prevention underused

• Risk factors undetermined or not taken into account
• Late/wrong diagnoses

• Information from daily life missing
• Decisions made on sparse snapshot information about individual patients

Challenges for current healthcare system

9 TwinHealth platform

Economy of
SCARCITY

Economy of
Abundance



• Handling Data Overload
• Need for personalization

• Standardised treatment schemes: average patient/guidelines
• Limited resources

• Health Care Providers
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• Human Fallibility: Fast & Slow Thinking, Bias & Noise
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• Medicine is a science of uncertainty and an art of probability.

• It is much more important to know what sort of a patient has a disease than 
what sort of a disease a patient has.

• The good physician treats the disease; the great physician treats the patient who has 
the disease.

• We are constantly misled by the ease with which our minds fall into the ruts of 
one or two experiences

• Look wise, say nothing, and grunt. Speech was given to conceal thought.
• To confess ignorance is often wiser than to beat about the bush with a hypothetical 

diagnosis. 

William Osler

William Osler. Counsels and ideals. 1921:214
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• Handling Data Overload
• Need for personalization

• Standardised treatment schemes: average patient/guidelines
• Limited resources

• Health Care Providers
• Budget

• Human Fallibility: Fast & Slow Thinking, Bias & Noise
• Social and environmental context missing
• Prevention underused

• Risk factors undetermined or not taken into account
• Late/wrong diagnoses

• Information from daily life missing
• Decisions made on sparse snapshot information about individual patients,
• Mainly from in-hospital encounters and testing

Challenges for current healthcare system
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Copyright 2024 American Medical Association. All 
Rights Reserved.

From: Fritz Kahn and the Centenary of The Doctor of the Future

JAMA. Published online  May 06, 2024. doi:10.1001/jama.2024.6041

The Doctor of the Future A, Artist: Arno Krugel. Copyright: Kosmos/von Debschitz. B, Artist: unknown (attr. Fritz Schüler). Copyright: 
Ullstein/von Debschitz. C, Artist: unknown (attr. Fritz Schüler). Copyright: Fritz Kahn/von Debschitz.

Figure Legend: 
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• Handling Data Overload
• Need for personalization

• Standardised treatment schemes: average patient/guidelines
• Limited resources

• Health Care Providers
• Budget

• Human Fallibility: Fast & Slow Thinking, Bias & Noise
• Social and environmental context missing
• Prevention underused

• Risk factors undetermined or not taken into account
• Late/wrong diagnoses

• Information from daily life missing
• Decisions made on sparse snapshot information about individual patients

Challenges for current healthcare system
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How can TwinHealth address these gaps?

• Start from the needs of patients and HCP’s
• Gather the relevant information
• Interpret that information
• Put it at the fingertips of patients and HCP’s
• Help making the right decisions about prevention, diagnosis, treatment 

and follow-up
• Keep improving the system with the input from every interaction

Provide a clinical decision support tool based on Medical Digital Twins
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Data 
controls

Data 
contracts

• (Cyber) Security
• Traceability
• Transparency

• Consent
• Donation
• Sharing
• Public interest

• Climate
• Geography
• Rural/urban setting

Static 
environmental
factors

Dynamic 
environmental
factors

Static 
public
records

Dynamic 
public
records

• Demographics
• Employment
• Socio-economics

• Citizens services
• Commercial services
• Transport
• Social context

• Air quality
• Noise
• Weather

MORE
NOVEL
DATA

MORE
TRADITIONAL

DATA

The individual
preferences

in their
Context

DYNAMIC
DATA

STATIC
DATA

New
biological
data

New
behavioural
data

Biological
data

Behavioural
data

• Lab tests
• Cardiovascular tests
• Imaging

• Genomics
• Microbiome
• Proteomics
• Epi-genetics

• Digital phenotypes
• Social media usage
• Wearable data/ECHO
• Neuropsychology

• Dietary habits
• Exercise Patterns
• Sleep patterns

Qualification of
Personalised point of care

Data marker
Data correlation
Data Pattern

Humanome data

Primary data sources
Secondary data sources
Data requirements

Linking medical records

Apps 
& 
Wearables

Existing
&
Novel

Social Media

Using location
Information

Linking personal data

Using public data

Individual-driven preventive health
Individual-driven preventive health, motivating the system
System-driven preventive health, motivating the individual
System-driven preventive health

THE HUMANOME – A PERSONALISED POINT OF CARE DATA CONCEPT

Nordic Health 203020 TwinHealth platform



Ocean of data, desert of interpretation and use



How can TwinHealth address these gaps?
• Start from the needs of patients and HCP’s
• Gather the relevant information
• Interpret that information
• Put it at the fingertips of patients and HCP’s
• Help making the right decisions about prevention, diagnosis, treatment 

and follow-up
• Keep improving the system with the input from every interaction
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How can TwinHealth address these gaps?
• Start from the needs of patients and HCP’s
• Gather the relevant information
• Interpret that information
• Put it at the fingertips of patients and HCP’s
• At the Point-of-Care
• Help making the right decisions about prevention, diagnosis, treatment 

and follow-up
• Keep improving the system with the input from every interaction
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How can TwinHealth address these gaps?
• Start from the needs of patients and HCP’s
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• Put it at the fingertips of patients and HCP’s
• Help making the right decisions about prevention, diagnosis, treatment 

and follow-up
• Keep improving the system with the input from every interaction
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How can TwinHealth address these gaps?

• Start from the needs of patients and HCP’s
• Gather the relevant information
• Interpret that information
• Put it at the fingertips of patients and HCP’s
• Help making the right decisions about prevention, diagnosis, treatment 

and follow-up
• Keep improving the system with the input from every interaction

Fig. 4 | Evidence-based deep medicine iceberg.
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she ji The Journal of Design, Economics, and Innovation Volume 5, Number 2, Summer 2019. 
doi.org/10.1016/j.sheji.2019.04.002

Co-shaping the Future in Quadruple Helix Innovation Systems:
Uncovering Public Preferences toward Participatory Research and Innovation

The Quadruple Helix Model adapted by Fraunhofer
(2016), originally developed by Carayannis and Campbell (2009).
Copyright © 2015 Fraunhofer.
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Circulation. 2024;149:e296–e311. 
DOI: 10.1161/CIR.0000000000001202

Value Creation Through Artificial Intelligence and Cardiovascular Imaging: 
A Scientific Statement From the American Heart Association

Deriving value: 3 widely referenced value equations representing (1) societal, (2) clinician, and (3) finance perspectives.
The third expression of net profit margin is an explicit mathematical expression used in accounting; the first 2 expressions 
are conceptual. Understanding varying stakeholder perspectives for resource allocation to acquire, implement, and 
maintain artificial intelligence (AI) solutions is fundamental to selecting AI tools within a health care environment.



Digital Twin data quality
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Nature Medicine | Volume 29 | January 2023 | 49–58. 
doi.org/10.1038/s41591-022-02160-z

The next generation of evidence-based medicine
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n engl j med 389;6. 
DOI: 10.1056/NEJMp2304839

Preparing Physicians for the Clinical Algorithm Era

Diagnostic Testing Pathway and CDS Algorithms.
Diagnosis requires Bayesian reasoning, which involves estimating the patient’s pretest probability of 
disease, ordering diagnostic tests, and estimating the post-test probability of disease on the basis of the 
pretest probability, test performance characteristics, and test results. Example A describes diagnostic 
clinical decision support (CDS) algorithms that operate only at the first step of this process to estimate the 
pretest probability of disease and guide diagnostic testing decisions (e.g., Wells’ criteria for pulmonary 
embolism), whereas example B describes diagnostic CDS algorithms that operate at all three steps, 
combining pretest-probability estimation and some test results to estimate a patient’s probability of 
disease (e.g., sepsis warning systems). The latter algorithms generally “fire” in the electronic medical 
record without intentional engagement from the physician and guide treatment decisions or subsequent 
testing.



Thank you for your attention
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