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Artificial Intelligence & Machine Learning

2

Deep Learning
Self-training algorithms 

for tasks like image 

recognition through 

exposing neural 

networks to big data

Machine Learning
Statistical techniques that 

enable computers to 

improve at tasks with 

experience.

Artificial 

Intelligence
Any technique that enables 

computers to mimic human 

intelligence

Source: Medium – Deepika Yadav

https://medium.com/@yadavdeepika729/different-machine-learning-models-2387575e64cd
https://medium.com/@yadavdeepika729/different-machine-learning-models-2387575e64cd
https://medium.com/@yadavdeepika729/different-machine-learning-models-2387575e64cd
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Introducing AI into mortality prediction
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Source: Life2vec-ai

https://life2vecai.com/
https://life2vecai.com/
https://life2vecai.com/
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Obstacles, hype & fakes
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Source: Life2vec.dk

https://life2vec.dk/
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Mapping life determinants in concept space
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Source: Life2vec-ai

https://life2vecai.com/
https://life2vecai.com/
https://life2vecai.com/
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The world of data - electronic health records (eHR)

6 October 2025 6



Colour palette for PowerPoint presentations

Dark blue

R:17  G:52  B:88

Gold

R:217  G:171  B:22

Mid blue

R:64  G:150  B:184

Secondary colour palette

Primary colour palette

Light grey

R:220  G:221  B:217

Pea green

R:121  G:163  B:42

Forest green

R:0 G:132  B:82

Bottle green

R:17  G:179  B:162

Light blue

R:124  G:179  B:225

Violet

R:128  G:118  B:207

Purple

R:143  G:70  B:147

Fuscia

R:233  G:69  B:140

Red

R:200  G:30  B:69

Orange

R:238  G:116  B:29

Plum

R:149  G:46  B:100

Evolving structure of eHR databases
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Using patient histories to predict the future
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Source: Longitudinal histories as predictors of future diagnoses of domestic abuse: modelling study. 2009

6 October 2025

https://www.bmj.com/content/339/bmj.b3677
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Using eHR to build patient journeys & treatment pathways

96 October 2025

Source: IQVIA Patient Journeys

https://www.iqvia.com/-/media/iqvia/pdfs/library/fact-sheets/iqvia-patient-journey-and-smart-targeting-fact-sheet.pdf
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Benefits of machine learning to clinicians
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Source: Google DeepMind using AI to give doctors a 48-hour head start on life-threatening illness, 2019

• AI Voice Assistants

– Voice notes uploaded directly to eHR in real time

– Capture all audio in room and use NLP to focus on medical terms

• Clinical Decision Support & Predictive Analytics

– Google’s DeepMind project with US Department of Veteran Affairs to predict Acute Kidney Injury 

up to 48 hours earlier with 90% accuracy

• Clinical Trial Matching

– Using NLP text mining to identify relevant patient cohorts within minutes, whereas previously 

clinical research co-ordinators used to take months to manually compare eHR

6 October 2025

https://www.deepmind.com/blog/using-ai-to-give-doctors-a-48-hour-head-start-on-life-threatening-illness
https://www.deepmind.com/blog/using-ai-to-give-doctors-a-48-hour-head-start-on-life-threatening-illness
https://www.deepmind.com/blog/using-ai-to-give-doctors-a-48-hour-head-start-on-life-threatening-illness
https://www.deepmind.com/blog/using-ai-to-give-doctors-a-48-hour-head-start-on-life-threatening-illness
https://www.deepmind.com/blog/using-ai-to-give-doctors-a-48-hour-head-start-on-life-threatening-illness
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Learning about human disease – Delphi-2M & UK Biobank
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Source: Learning the natural history of human disease with generative transformers

6 October 2025

https://www.nature.com/articles/s41586-025-09529-3
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Learning about human disease – Delphi-2M & UK Biobank
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Source: Learning the natural history of human disease with generative transformers

https://www.nature.com/articles/s41586-025-09529-3
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Predicting mortality from walking speed (2011)

136 October 2025

Source: How fast does the Grim Reaper walk?

https://www.nature.com/articles/s41586-025-09529-3
https://www.bmj.com/content/bmj/343/bmj.d7679.full.pdf
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Using AI to predict mortality from activity trackers (2025)

146 October 2025

Source: Mortality prediction using data from wearable activity trackers – an explainable artificial intelligence approach

https://www.sciencedirect.com/science/article/pii/S0957417424030628#f0015
https://www.sciencedirect.com/science/article/pii/S0957417424030628#f0015
https://www.sciencedirect.com/science/article/pii/S0957417424030628#f0015
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Growth of deep learning in investigating eHR databases
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Source: Deep representation learning of electronic health records to unlock patient stratification at scale, 2020

6 October 2025

https://www.nature.com/articles/s41746-020-0301-z
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Real-world use of deep learning to improve predictions
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Source: Scalable and accurate deep learning with electronic health records, 2018; Deep learning prediction of one-year mortality in Finland

6 October 2025

https://www.nature.com/articles/s41746-018-0029-1
https://www.nature.com/articles/s43587-024-00657-5
https://www.nature.com/articles/s43587-024-00657-5
https://www.nature.com/articles/s43587-024-00657-5


Colour palette for PowerPoint presentations

Dark blue

R:17  G:52  B:88

Gold

R:217  G:171  B:22

Mid blue

R:64  G:150  B:184

Secondary colour palette

Primary colour palette

Light grey

R:220  G:221  B:217

Pea green

R:121  G:163  B:42

Forest green

R:0 G:132  B:82

Bottle green

R:17  G:179  B:162

Light blue

R:124  G:179  B:225

Violet

R:128  G:118  B:207

Purple

R:143  G:70  B:147

Fuscia

R:233  G:69  B:140

Red

R:200  G:30  B:69

Orange

R:238  G:116  B:29

Plum

R:149  G:46  B:100

Use of machine learning to identify patient cohorts
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Source: Machine learning approaches for electronic health records phenotyping: a methodical review, 2022

6 October 2025

https://academic.oup.com/jamia/article/30/2/367/6839857?login=false
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Use of machine learning to unlock value from free text

18

Source: Real-time clinician text feeds from electronic health records, 2021

             Analysis of free text in electronic health records for identification of cancer patient trajectories, 2017

6 October 2025

https://www.nature.com/articles/s41746-021-00406-7
https://www.nature.com/articles/s41746-021-00406-7
https://www.nature.com/articles/s41746-021-00406-7
https://www.nature.com/articles/srep46226
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Generation of synthetic patient datasets

19

Source: Synthetic electronic health records generated with variational graph antoencoders, 2023

Genuine patient trajectory

Synthetic patient trajectory

HF – heart failure, S – Stroke, DM – diabetes, H-- hypertension

Comorbidities for real and synthetic atrial fibrillation cohorts

6 October 2025

https://www.nature.com/articles/s41746-023-00822-x
https://www.nature.com/articles/s41746-023-00822-x
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Why does this matter to actuaries?
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Source: The Actuary, 2021

• Better insights for pricing/reserving

– Improved predictions of critical illness events

– Severity data to support partial payments

– Matched cohorts illustrating disease progression to death

– Quantifying prevalence and impact of disease interactions

– Assessing missed benefits through poor adherence

• Future impact on trends

– Increase efficiency and credibility of clinical trials

– Better targeting of treatments

– Improve clinical guidance, reflecting deeper understanding of 

disease and risk factors

https://www.theactuary.com/features/2021/10/04/patient-data-pipeline
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The views expressed in this presentation are those of the presenter.

Questions Comments
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