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Why?
Pain is common in people with dementia

• Up to 80% of people in aged care experience 

chronic pain

Pain assessment is challenging

• Impaired cognition and communication abilities

Current pain assessment tools

• Sub-optimal

• Lack consistency

• Subjective

• Underutilized 2
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Our Aim

Address current challenges by:
• Developing a new pain assessment system 

(PainChek®)

• Leveraging from developments in use of Artificial 

Intelligence (AI)

• Using smart automation

3
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INNATE HUMAN BEHAVIOR ARE EXPRESSED THROUGH FACIAL MUSCLES

BRAIN REACTION
 20 – 40 ms

18 September 2021 Copyright nViso SA 2017. All rights reserved.

FACIAL MOVEMENTS
 43 facial muscles

FACIAL TRACKING
 68 or 170 points
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Facial Action Coding System (FACS) 
• Catalogue of facial expressions

• Used to describe changes, contraction, or 
relaxation of facial muscles 

• Each facial muscle movement is described as 
Action Unit (AU)

• Combination of AUs produces facial expressions 
• e.g. Pain = AU 4 + AU 6/7 + AU 9/10 + AU43 

• Limitations 
• Difficult
• Time consuming 
• Laborious

Bartlett et al. Curr Biol 2014;24
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What does the 
literature tells us?
• People with dementia lose their learnt 

pain behaviours

• Facial expression of pain is more intense 
in people with dementia

• Behavioural pain scales that have 
objective facial measures have better 
psychometric properties, than those 
containing vague facial descriptors
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Pain Manage 2011; 1(4):386-397



8 | 

PainChek®

• 42 items 
• Communicative, protective and subtle pain cues

• 6 domains 
• Domain 1: Face Domain

• Based on Ekman’s Facial Action Code System (FACS), 1978   

• Domain 2-6: Voice, Movement, Behaviour, 
Activity, Body
• American Geriatric Society Indicators of Persistent Pain (AGS, 

2002) 

• Binary Scoring
• Yes/No
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Step 
1.

e.g. when Rose is sitting or resting in bed

Analysis 3 second video of Rose

Manually record the facial features of Rose

e.g. immediately after activities of daily living, 
transfers or repositioning

e.g. when Rose is sitting or resting in bed

e.g. immediately after activities of daily living, 
transfers or repositioning

Analysis 3 second video of Rose

Manually record the facial features of Rose

Automated Facial Analysis 
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Step 2.

Select all 
items 

observed
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Step 3.

Select all 
items 

observed
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Step 4.

Select all 
items 

observed
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Step 5.

Select all 
items 

observed or 
documented
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Step 6.

Select all 
items 

observed or 
documented
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Assessment 
Complete

• Automated scoring
• Final score= total domain scores

• Numerical value indicates pain 
intensity 
- No pain: 0-6
- Mild pain: 7-11
- Moderate pain: 12-15
- Severe pain: 16-42  

• Pain intensity groups are 
comparable to Abbey Pain 
Scale scoring  
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Pain 
Profile 



PainChek® Commercial in 
Confidence

Monitoring 
Pain

View 
automated  
reports and 
pain trends 
within the 

app
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PainChek® application and pain assessment domains

• iOS & Android

• Web Admin Portal

• Open API

• Training & support
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Access reports via Web Admin Portal*

19* Enterprise license only
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Data Analytics to Drive Best Practice

20* Enterprise license only
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Data Analytics to Drive Best Practice

21

Booker SQ, Herr KA, Horgas AL. A paradigm shift for movement-based pain 
assessment in older adults: Practice, policy and regulatory drivers. Pain 
Management Nursing. 2021;22:21-27
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Data Analytics to Drive Best Practice

22

Booker SQ, Herr KA, Horgas AL. A paradigm shift for movement-based 
pain assessment in older adults: Practice, policy and regulatory drivers. 
Pain Management Nursing. 2021;22:21-27
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Idea conceived by 
Hughes, Hoti, 
Atee

Concept initially 
supported by 
Alzheimer’s 
Australia

Engaged with 
NVISO, 
specialized in 
facial recognition 
& analysis

First prototype 
released in 
November

2012

2012

2013

2013

The PainChek® History



Clinical Studies

• Blinded assessments
• Part of routine care: At rest and with movement
• Care workers assisted with answering some questions about residents’ behaviours e.g. sleeping/eating pattern 

CarersRA
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Atee M, Hoti K, Parsons R, Hughes J. A novel pain assessment tool incorporating automated 
facial analysis: interrater reliability in advanced dementia. Clinical Interventions in Aging. 
2018;13: 1245-1258

Hoti K, Atee M, Hughes J. Clinimetric properties of the electronic Pain Assessment Tool (ePAT) 
for aged-care residents with moderate to severe dementia. Journal of Pain Research. 2018;11: 
1037–1044

Atee M, Hoti K, Hughes J. Psychometric Evaluation of the Electronic Pain Assessment Tool: An 
Innovative Instrument for Individuals with Moderate-to-Severe Dementia. Dementia and Geriatric 
Cognitive Disorders. 2017;44:256–267 

Atee M, Hoti K, Hughes J. Pain Assessment in Dementia: Evaluation of a Point-of-Care 
Technological Solution. Journal of Alzheimer's Disease. 2017; 60: 137-150

The PainChek® Story:  Proven validity, reliability and accuracy
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• Design: Observational study ePAT vs Abbey Pain Scale

• Location: 2 residential aged care facilities

• Participants: 34 residents with moderate to severe 
dementia

• Pain Assessments: Total, n = 400 (At rest, n = 204; After 
movement, n = 196)

Validity

Inter-rater Reliability
Overall agreement on the categorical pain scores was
excellent (κw= 0.857; 95% CI: 0.819–0.895).

Greater agreement among raters was found during
rest (κ = 0.840; p = 0.000) compared to movement (κ =
0.772; p = 0.000).
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Journal of Pain Research 2018:11 1037–1044
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Clinimetric Properties

Journal of Pain Research 2018:11 1037–1044
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• Dementia Support Australia September 2017

• Currently implemented/being implemented  in 

over 1000 aged care facilities in Australia

• Covering over 120,000 beds with licenced based 

agreements

• Over 600,000 pain assessments conducted by 

over 7600 trained users

• Singapore roll-out started in August 2019

• First client in the UK December 2019

• Regulatory clearance Canada November 2020

• First hospital trial commenced March 2021 29

Implementation in Clinical Practice

Regulatory clearance obtained
Regulatory clearance in progress
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Conclusions
• PainChek® is the  world’s first, 

clinically validated and regulatory 
cleared point-of-care app utilizing AI 
to assist in the assessment of pain 
in patients with dementia.

• PainChek® has been successfully 
implemented into clinical practice in 
Australia and is now entering other 
UK, NZ and Asian markets.
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Website: www.painchek.com

Email: jeff.hughes@painchek.com
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