
PainChek®’s AI model is built on the research of Dr. Paul Ekman, a pioneer in
studying emotions and their connection to facial expressions. Dr. Ekman’s work,
which began in the late 1960s, focused on facial muscle movements, known as
"Action Units" (AUs). 
 
Ekman's Facial Action Coding System (FACS) is a detailed, anatomically based framework used to
describe all visible facial movements. PainChek® is the only pain assessment tool to use the FACS
coding system to assess facial expressions of pain.

THE SCIENCE BEHIND PAINCHEK®

PainChek®'s advanced, AI-based facial analysis 
looks for 9 AUs shown to be indicative of pain:

1. Brow lowering

2. Cheek raising

3. Tightening of eyelids

4. Wrinkling of nose

5. Raising of the upper lip

6. Pulling at the corner lip

7. Horizontal mouth stretch

8. Parting lips

9. Closing eyes

Before PainChek®, tools like the Abbey Pain Scale
(Abbey et al., 2004) and PAINAD required the rater
to observe for expressions like “tense, frowning,
grimacing, and frightened facial expressions,”
which could lead to misinterpretation. These
expressions reflect aversive emotional states that
do not necessarily coincide with pain, and have
facial characteristics inconsistent with pain. 

These observations were highlighted in the
Handbook of Pain Assessment (Turk, D. C., &
Melzack, R., 2011), which reviewed traditional pain
assessment methods.

Dr. Jennifer Abbey AM, the creator of the Abbey
Pain Scale, is on PainChek’s advisory board and
completely supportive of the shift from the Abbey
Pain Scale to PainChek®. Her continued support
and involvement highlights the importance of
integrating advanced technologies for more
accurate pain detection in our industry.



1. Faces of Pain in Dementia: Learnings From a Real-World Study Using a
Technology-Enabled Pain Assessment Tool (2022)
Findings from this study offer an understanding of facial expressions during clinical pain in people
living with dementia, and confirm the usefulness of artificial intelligence (AI)-enabled real-time
analysis of the face as part of the assessment of pain in aged care clinical practice.

2. Evaluation of the Psychometric Properties of PainChek® in UK Aged Care
Residents with Advanced Dementia (2021)
PainChek® is demonstrated to be a valid and reliable instrument to assess the presence and severity
of pain in people with moderate-to-severe dementia living in aged care.

3. A novel pain assessment tool incorporating automated facial analysis:
interrater reliability in advanced dementia (2018)
ePAT, the precursor to PainChek®, is found to be a reliable and appropriate tool for use in residents
with advanced dementia.

4. A Technical Note on the PainChek™ System: A Web Portal and Mobile Medical
Device for Assessing Pain in People With Dementia (2018)
PainChek®’s novel approach is shown to have the potential to transform pain assessment in people
who are unable to verbalise because it can be used by clinicians and carers in everyday clinical
practice.

5. Pain Assessment in Dementia: Evaluation of a Point-of-Care Technological
Solution (2017)
ePAT, the precursor to PainChek®, is found to be suitable for use in non-communicative patients 
with dementia.
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RESEARCH STUDIES
Several clinical studies have been published demonstrating the validity of PainChek®, including:

Visit www.painchek.com to learn more. 


