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One of the biggest health problem of our time?

Globally 

~50m 

People 

By 2050

~130m

People

In the 

UK, 1 in 4 

Hospitals 

beds



People with dementia typically spend 

£100,000 on the care they need – many 

spend much more 

People affected by dementia shoulder two 

thirds of all dementia care costs in the UK 

Dementia care can be up to 40% more 

expensive than standard social care 

~22% of unplanned hospital admissions in 

people with dementia are due to preventable 

causes

Source: Alzheimer's Society 
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How can technology help?





In-Home Devices 

7Source: TIHM for Dementia Project 



8Source: TIHM for Dementia Project 



Integration

9Source: TIHM for Dementia Project 



Interoperability: FHIR4TIHM and SNOMED codes
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Physiological

Environmental



How does TIHM work?
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Daily activity pattern analysis 

Days

T
im

e

Aggregated daily pattern (2weeks)

Days

T
im

e

Aggregated daily pattern (2weeks)



Machine learning for daily pattern analysis
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Daily activity and health related alerts 

15Enshaeifar et al, PlosONE (2018)



Aggression/Irritability/Agitation (AIA) Analysis

Enshaeifar et al, PlosONE (2018)



Urinary Tract Infection (UTI) risk analysis

Enshaeifar et al, PlosONE (2019)



Urinary Tract Infection (UTI) risk analysis

Enshaeifar et al,  unpublished (2019)
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Integrated View



21



Machine learning: from data to actionable-information
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AI and Machine learning for… 
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Phil and June – Trusted Users 

@SABP, Used with Permission 



TIHM for dementia

− Improved care and support for people with dementia and 

their carers;

− Pioneering use of artificial intelligence to support early 

intervention – avoiding unplanned hospital admissions and 

reducing visits to GPs;

− Supporting the clinicians by providing continuous data and 

actionable information;

− Developing solutions that are also applicable to other long-

term conditions.  
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The DRI Care Research and Technology Centre
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The DRI Research 
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Voice control & 

Conversation

Sleep, Environmental control

<£0.0001

Biosensor hardware and 

Monitoring technologies

Synthetic biology

Social Robotics



Symptom network modelling
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N. Papachristou, P. Barnaghi, et. al, Scientific Reports, 2018



Causal models 
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