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One of the biggest health problem of our time?

In the
UK, | in 4
Hospitals
beds

Globally
~50m

People




‘ 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

people with dementia are due to preventable
causes

(ej ® ~22% of unplanned hospital admissions in

Source:Alzheimer's Society
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o Patients whose care has been reviewed
in the preceding 12 months
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NHS Somerset CCG: 49.32%
2,608 of 5,288 people




How can technology help!?

Surrey and Borders Partnership
NHS Foundation Trust
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In-Home Devices

Source: TIHM for Dementia Project 7



Source: TIHM for Dementia Project 8



Integration

Source: TIHM for Dementia Project



Interoperability: FHIR4TIHM and SNOMED codes
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How does TIHM work!?
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Daily activity pattern analysis

Aggregated daily pattern (2weeks)

Aggregated da11y pattern (2weeks)
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Machine learning for daily pattern analysis
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Daily activity and health related alerts

0.25

0.15
® Normalised number of
0.1 detected anomalies
0.05 B Normalised number of
o validated notifications

Patients

Enshaeifar et al, PlosONE (2018) 5



Aggression/Irritability/Agitation (AlA) Analysis
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Enshaeifar et al, PlosONE (2018)

Participant-Specific Movement Patterns
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Patterns
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Environmental
Sensors

Six Hourly Sensor Firing Pattern

Urinary Tract Infection (UTI) risk analysis

v

Physiological
Sensors

Enshaeifar et al, PlosONE (2019)
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Urinary Tract Infection (UTI) risk analysis

Daily representation of data
(24 hours x 8 nodes) in a case without UTI

Daily representation of data
(24 hours x 8 nodes) in a case with UTI
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Has TIHM alerted you to any health problems?

kM for dementia




Integrated View

A TIHM IntegratedView
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Machine learning: from data to actionable-information
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Al and Machine learning for...

Detection

Prevention
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Phil and June — Trusted Users
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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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Symptom network modelling

Occurrence Dimension

difcon: Difficulty Concentrating, pain: Pain, energy: Lack of Energy, cough: Cough, nervous: Feeling Nervous, hotflash: Hot Flashes, drymouth: Dry Mouth,
nausea: Nausea, drowsy: Feeling Drowsy, numb: Numbness or Tingling in Hands or Feet, chest: Chest Tightness, difbreath: Difficulty Breathing,
difsleep: Difficulty Sleeping, bloat: Feeling Bloated, urinate: Problems with Urination, vomit: Vomitting, sob: Shortness of Breath, diarrhea: Diarrhea,
sad: Feeling Sad, sweats: Sweats, sexual: Problems with Sexual Interest or Activity, worry: Worrying, itch: Itching, appetite: Lack of Appetite,
abdominal: Abdominal Cramps, increaseapp: Increased Appetite, wtgain: Weight Gain, dizzy: Dizziness, swallow: Difficulty Swallowing,
irritable: Feeling Irritable, mouthsore: Mouth Sore, wtloss: Weight Loss, hairloss: Hair Loss, constipat: Constipation, swelling: Swelling,
taste: Change in the Way Food Tastes, myself: | Do Not Look Like Myself, skin: Changes in Skin

N. Papachristou, P. Barnaghi, et. al, Scientific Reports, 2018
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Causal models

TIHM loT

Platform
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Thank you!
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