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Introduction and Welcome  
I am very pleased to welcome you to this 11th Annual Scientific Meeting (ASM) of the Scottish Pain Research Community (SPaRC)!  
Those who have been to previous face to face meetings will remember, I am sure, productive and inspiring days, in which we 
introduced ourselves to each other, shared our work, and learned about some of the exciting Scottish research that is addressing 
the problem of pain. The last 18 months have been challenging for us all, in many ways, and I have certainly missed the support 
and stimulation of meeting colleagues at face-to-face meetings. When planning this 11th ASM we had much debate about the 
meeting format, wanting a definite plan in place that we didn’t need to change at the last minute... hence our online virtual 
meeting today.  For next year we hope to try and return to some form of normality with a face-to-face meeting in the spring, 
ideally with an option to attend remotely if possible.   
However, I do hope that the exciting range of speakers and topics today stimulate your interest despite not being in the same 
room together. We have tried to take on board your feedback from the Dec 2020 meeting, so that today’s offering meets your 
expectations. We have increased the amount of time to “visit” poster presenters, where hopefully you can have some lively 
discussion on a more one to one basis. Please also use the “network” function to meet with other attendees from around the 
country. We have also incorporated more breaks, which will allow you a chance to reflect on the presentations and move your 
focus away from the screen. Despite these enforced changes, I think it is still essential to remind ourselves of the importance of 
research, and of working together as a community – perhaps even more so, in this virtual, and sometimes quite isolating COVID 
world.  
I am looking forward to getting an update from our new National Lead Clinician for Chronic Pain, Nicola Rhind, and National 
Primary Care Lead, Kieran Dinwoodie.   A new session, which I hope you will get involved in is being run by our patient partners 
on the steering committee, as part of a drive to extend public and patient involvement in driving research priorities in chronic 
pain, as equal partners in  research initiatives.   
We are delighted to have two really exciting keynote speakers:  Prof David Walsh, who is the Director for the new UKRI/ Vs Arthritis 
Advanced Pain Discovery Platform, and who  has a wealth of knowledge in the area  of pain arthritis research; and Prof Claudia 
Sommer, who has taken time out from her busy schedule as the President of the International Association for the Study of Pain 
to talk to us about her translational research on fibromyalgia – very fitting during the national Fibromyalgia Awareness week.  
I was heartened by the number of high-quality abstracts we received –even although it is less than a year since our last meeting, 
and we have all been working in an environment not conducive to research. As always, the research being presented covers wide 
ranging topics from preclinical work on the effects of opioid tolerance to assessing chronic pain acceptance and improving access 
to pain management in remote and rural settings.  We are extremely grateful to all of our presenters for their time and expertise 
in submitting and preparing posters and/or talks.  I know they have put in lots of practice to try and ensure that things run smoothly 
today, but please bear with us, if there are any IT glitches.  I am looking forward to hearing the results of these and the associated 
discussions that are stimulated by them and thank you in advance for your contribution to these discussions. We continue with 
the popular “Datablitz” session with all posters giving a very short oral presentation, with an extended  session  for you afterwards, 
to “visit” posters and ask individual questions.  
This year we are continuing the tradition of prizes for both oral and poster presentations, which will be awarded in the final 
session.  Oral presentations will be judged by a team from the steering committee, and you, the audience will vote for the best 
posters. Good luck to all participating. 
I would like to thank the conference organizing committee: Professor Blair Smith, Professor Sue Fleetwood-Walker, Dr Mick 
Serpell, Professor Tim Hales, Dr Kathryn Martin, Dr Rachel Atherton, Professor Gary Macfarlane, Ms. Veronica Davey, Dr Paul 
Cameron, Dr Daniel Govenden and Lorna Semple. It has been a real pleasure and privilege to work with them in preparing for the 
meeting.  Finally, a very big thank you to our conference organizer Jacqui Pearson, who is our NRS Portfolio Manager.  She has put 
in an enormous amount of work to ensure that all runs according to plan: the conference today would not be taking place without 
her input, and I would personally like to extend my thanks to her.    
I hope that despite the virtual nature of the meeting you enjoy the varied research being showcased today and get a chance to 
participate in discussions. We remain with the continued aim of bringing together researchers, clinicians and people living with 
chronic pain, so that we can learn from each other, informing our research ideas and outputs, and fostering collaborations, and 
our overarching aim to promote the aspirations that: 

1. clinical practice in managing chronic pain is informed by current research, and 
2. current research in chronic pain is relevant to clinical practice 

 

 
 
Prof Lesley Colvin 
Chair, Scottish Pain Research Community, Lead, NRS Pain Research 
 

 



 

1 

Biographies and Abstracts – Keynote Speakers  
 
David Walsh  

 
David Walsh is Professor of Rheumatology, Director, UKRI/Versus Arthritis 
Advanced Pain Discovery Platform, and co-Director, Pain Centre Versus Arthritis, 
University of Nottingham, UK, and Consultant Rheumatologist at Sherwood 
Forest Hospitals NHS Foundation Trust, where for 21 years he directed the Back 
Pain Unit, delivering multidisciplinary pain management programmes for people 
with low back pain. In 2010 he established the Pain Centre Versus Arthritis in 
Nottingham, together with a multidisciplinary research team which includes 
preclinical neurosciences, psychology, neuroimaging, orthopaedics, genetics, 
epidemiology and evidence synthesis. The Centre aims to develop new and 
improved treatments through a translational research programme into the 
mechanisms by which changes within the joint and in the nervous system 

interact with psychosocial factors to produce arthritis pain. He brings together preclinical and clinical 
research focussing on joint pathology and changes within the peripheral and central nervous systems that 
contribute to joint pain. He is defining the spectrum of pain phenotypes in people with arthritis based on 
underlying pain mechanisms, in order to better target treatments to those most likely to benefit. He is 
involved in randomised controlled clinical trials testing both pharmacological and non-pharmacological 
interventions. In 2017 he became the first lead for the Musculoskeletal Theme at the launch of the NIHR 
Nottingham Biomedical Research Centre. In 2020 he was appointed as Director to lead the UKRI/Versus 
Arthritis Advanced Pain Discovery Platform, bringing together expertise and resources from across the UK 
with data management expertise to make a step shift in understanding mechanisms across the breadth of 
chronic pain conditions in order to catalyse new treatment options. He was a member of the Guideline 
Development Group for NICE guidelines on the management of low back pain and sciatica and continues to 
combine research with clinical practice in rheumatology. 
 
Abstract: Arthritis pain – in the balance? 
Pain remains the most troublesome problem for people with arthritis and a major societal burden. There 
are no simple solutions that solve pain for most people, and management choices represent a balance 
between competing considerations. Arthritis pain is the product of interacting mechanisms, driven by 
biomechanical factors, structural change or inflammation within the joint. Nociceptive inputs are 
substantially modulated by peripheral and central sensitisation and connect with cognitive and emotional 
functions within the central nervous system. Pain felt in a joint is always also `in the head’, but the 
dominance of peripheral or central pain mechanisms varies between individuals. Pain sensation depends 
on the balance between facilitation and inhibition of ascending nociceptive inputs by both peripheral and 
central mechanisms. The chronic pain phenotype might either represent persistent nociceptive activation, 
or failure of antinociceptive mechanisms. Complex interactions between nociception and joint 
homeostasis have been revealed by recent clinical trials during the development of nerve growth factor 
blocking antibodies as a novel treatment for osteoarthritis pain. A majority of benefit from most arthritis 
pain treatments might be attributed to contextual factors, whereas evidence-based guidelines focus on 
benefit above placebo. Recommendations often seem contrary to the lived experience of people receiving 
treatment. The National Health Service, in choosing what to fund, must balance benefit to the individual 
against benefiting the population. Every effective treatment for pain can also cause harm. Different 
individuals have different values, place different emphasis on pain relief or risks of side effects, and will 
make different treatment choices when presented with the same evidence. Arthritis pain remains a high-
wire balancing act for patients and healthcare providers. Getting it right is an exhilarating experience. 
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Claudia Sommer 

 
Claudia Sommer is a Professor of Neurology at the University of Würzburg, 
Germany. Research interests are the fibromyalgia syndrome, the 
pathophysiology of antibody-mediated diseases, and the role of inflammation 
in the pathophysiology of neuropathic pain. She has written more than 250 
original research papers and more than 100 reviews and book-chapters and 
edited several books. She is President of the International Society for the Study 
of Pain, Past President of the German Pain Society and a Board Member of the 
Peripheral Nerve Society (PNS). Further, she serves as Deputy Chief Editor of the 
European Journal of Neurology. 

 

Abstract: Fibromyalgia: Findings in nerve and brain 
In recent years, small nerve fiber pathology (i.e., impairment of Aδ and C fibers) has been discovered in 
patients with fibromyalgia syndrome (FMS). We now have a large dataset of women with FMS who 
underwent neurological examination, questionnaire assessment, neurophysiology, and small fiber tests: 
skin punch biopsy, corneal confocal microscopy, microneurography, quantitative sensory testing including 
C-tactile afferents, and pain-related evoked potentials. We found that intraepidermal nerve fiber density 
(IENFD) was reduced at any biopsy site in 63% of FMS patients. There were four distinct patterns of skin 
innervation: normal, distally reduced, proximally reduced proximal, and both distally and proximally 
reduce. Microneurography revealed altered activity-dependent slowing of conduction velocity, 
spontaneous activity, and mechanical sensitization in FMS patients. Patients had elevated warm detection 
thresholds, impaired C-tactile afferents and reduced amplitudes of pain-related evoked potentials 
compared to controls. Compared to patients with normal skin innervation, those with generalized IENFD 
reduction had more stabbing pain and paresthesias, higher pain intensity and impairment due to pain, 
higher disease burden, and more anxiety. Using magnetic resonance imaging (MRI), we also found that the 
patients with generalized IENFD reduction had more pronounced CNS alterations. These findings have 

potential implications for the diagnostic classification and treatment of FMS.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

3 

 

 Oral Abstracts 

 

 

 

INDEX: Oral Presentations  

 

Title Lead Author Page 

Number 

What is the association between childhood adversity and 
chronic pain in adult life?  

 

Karen Nicolson 5 

Clinical decision tools for the assessment of acceptance 
of chronic pain in adults: a systematic scoping review 

Cass MacGregor 6 

Sex Differences in the Temporal Relay of Nociceptive 
Signals 

 

Carole Torsney 7 

Tolerance to endogenous opioid tone causes persistent 
reinstatement of hypersensitivity in a mouse model of 

inflammation 

Samuel Singleton 8 

Assessing the impact of SIGN 136: Management of 
Chronic Pain on opioid prescribing rates in Scottish 

primary care: A controlled interrupted time series analysis 

Harry L Hebert 9 

The role of executive functioning skills in understanding 
chronic pain experiences in adolescents: a pilot study 

Line Caes 10 
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Poster Abstracts 
 

 

INDEX: Poster and Datablitz Presentations  

 

Title Lead Author Page 

Number 

Fibromyalgia: assessment of exposure to traumatic life 
events. 

Lesley Green        11 

A Multidisciplinary Pathway in Primary Care for People 
with Fibromyalgia: a Test of Change. 

Cass MacGregor 12 

A reflexive account of using Patient and Public 
Involvement (PPI) methodology to develop a ‘collected 

definition’ of acceptance of chronic pain. 

Cass MacGregor 13 

Characterisation of touch and pain behavioural phenotype 
in an Fmr1-/y rat model of Fragile X Syndrome 

Katarzyna Mazur 14 

Pain Pilot Project – Online Pain Education to Primary 
Care Referrals 

Neil Clark 15 

Improving access to pain management in the Scottish 

Highlands  
Nicola Bailey 17 

Outcomes from people suffering from chronic pain who 
have had access to supported self-management during 

the COVID-19 pandemic 

Sonia Cottom        18 

The Patient Experience of Using TENS at Home for 
Intermittent Claudication Pain. 

Patricia Roche 20 

“What matters to you?” Can early pain information 
sessions improve patient understanding, experience and 

engagement with pain management services?  A 
comparison of face to face and virtual delivery methods 

Rachel Wylie 21 

 Introducing a new model of care; management of patient 
waiting times in NHSGGC Pain Management Service 

Rachel Wylie 23 

Establishing relative efficacies of analgesic µ opioid 
receptor agonists in adenylyl cyclase activity and β -

arrestin2 recruitment assays 

Clara Dieterle 25 

Using Al-Enhanced Social Robots to Improve Children’s 

Healthcare Experiences 
Mary Ellen Foster 26 
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Oral Presentations 

 

Authors’ Names:   Dr K P Nicolson, Dr S E E Mills, Prof L A Colvin and Prof B H Smith 
 
Lead Author:  Dr Karen Nicolson 
Job Title of Lead Author:  GP and Academic Fellow NES 
Organisation of Lead Author:  University of Dundee 
Email of Lead Author:  
Telephone number of Lead Author:  
 

Title:  What is the association between childhood adversity and chronic pain in adult life?  
 

Background:   

Chronic pain is a complex and common problem. Adverse childhood experiences such as 
abuse and neglect but also family and household dysfunction have been shown to be 
detrimental to health.  
 
 
Objective(s) – please include the “problem” being addressed in lay terms:   

 Is there a link between childhood adversity and chronic pain?  
 

Methods:  

This systematic review aims to conduct a thorough review of factors which may connect 
chronic pain in adulthood and childhood adversity.  The search comprised six databases: 
MEDLINE, PubMed, Web-of-Science, Cochrane Database, Scopus and PsychNet. Search 
terms were determined with expert consensus, literature review and MeSH terms. 
 

Results:  

Database searches generated 2378 titles, of which 1368 were screened after removing 
duplicates. After reading abstracts, 123 were included for full text article review. 63 studies 
met inclusion criteria and were included in a narrative synthesis.  
 

Conclusions:   
Several papers conclude with a childhood adversity having a detrimental connection to 
chronic pain development and experience. Further studies call for mental health assessment 
to be included in chronic pain patient assessment. Many studies call for patients to be asked 
about childhood adversity to allow for trauma- informed management. The underlying 
mechanisms of any causal association remain debated. Further research is required to 
determine effective management options for those who have experienced childhood adversity 
and have developed chronic pain in adult hood.   
 

Relevance for patient care:   

Childhood adversity has been consistently shown to lead to a higher chance of developing 
and experiencing adult chronic pain in different forms. There is generally consistent evidence 
from this systematic review that a wide range of childhood adversities are associated with 
chronic pain development, severity and impact in adulthood across a wide range of chronic 
pain conditions.  
The importance of childhood adversity in assessing and managing chronic pain needs to be 
recognised. Prevention of childhood adversity is of paramount importance for future health 
and well-being.  
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Oral Presentations 

Authors’ Names:  Cass Macgregor, Chris Seenan, Joanna McParland 
 
Lead Author:  Cass Macgregor 
Job Title of Lead Author:  Physiotherapist & PhD student 
Organisation of Lead Author:  NHS Lanarkshire & Glasgow Caledonian University 
Email of Lead Author:  
Telephone number of Lead Author:  
 

Title:   Clinical decision tools for the assessment of acceptance of chronic pain in adults: a 
systematic scoping review 
 

Background:   Chronic pain is a highly prevalent long-term condition which is complex to 
treat with substantial heterogeneity influenced by different psychological, biological and social 
factors. There is considerable variety in the approach and aims of healthcare treatment. 
Acceptance that pain is a long-term condition may have a role to play by informing clinical 
decision making around management choices for chronic pain and a tool could aid this.  
 
 

Objective(s) – please include the “problem” being addressed in lay terms:   

To map and identify clinical decision making tools based on acceptance of chronic pain in 
adults.   
 

Methods: A systematic scoping review was conducted in line with the Joanna Briggs Institute 

guidance. Protocol: osf.io/wp6jm 

 

Results:  
The literature search returned 6441 citations. Following screening, eight were moved to data 
extraction. Seven study settings were tertiary pain clinic populations.  
 
Six studies used the 8 or 20 item Chronic Pain Acceptance Questionnaire (CPAQ) to develop 
between three and four subgroups based on scoring levels. A further study described the 
development of four questions proposed as a screening tool named the Acceptance and 
Willingness Screener. 
 
An eighth study developed and used a Q-method tool in a psychology clinic initially to 
facilitate discussion and management.  
 
 

Conclusions:   

Eight studies were returned which used clinical decision making tools, most of which used the 
CPAQ to develop subgroups which the authors propose could indicate treatment needs. The 
CPAQ has however been criticised in the literature for limited psychometric validity. No 
studies were found that used an acceptance based tool in primary or medical care where 
most people with chronic pain attend healthcare. There is need for further research in the 
area of acceptance of chronic pain. 
 

Relevance for patient care:   

The concept of acceptance of chronic pain may show potential for assisting clinical decisions 
in healthcare.   
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Oral Presentations 

 

 

 

 

 

 

 

 

Authors’ Name:  Carole Torsney 
 
Job Title of Lead Author: Senior Lecturer 
Organisation of Lead Author:  University of Edinburgh 
Email of Lead Author:   
  
 
Title:   Sex Differences in the Temporal Relay of Nociceptive Signals 

 

Abstract:    
 
The intensity of a noxious stimulus is encoded by the frequency of action potentials relayed 
by nociceptive C fibres to the spinal cord. Nociceptive C fibres conduct successive action 
potentials at progressively slower speeds termed activity-dependent slowing (ADS) that 
therefore influences the frequency of pain signals reaching the spinal cord. This presentation 
will highlight that ADS differs between the sexes. Furthermore, ADS is altered in a sex 
dependent manner following injury with the sex-dependent effects dependent on model type 
(inflammation vs incision vs methylglyoxal). Evidence is provided that limiting ADS facilitates 
the spinal processing of noxious thermal stimuli and thermal pain sensation. In summary, it is 
proposed that sex dependent changes in ADS following injury contribute to sex differences in 
thermal hyperalgesia. 
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Oral Presentations 

Authors’ Names:  Samuel Singleton, Dr. Daniel Baptista-Hon, Professor Tim G. Hales 
 
Lead Author:  Samuel Singleton 
Job Title of Lead Author:  PhD Student  
Organisation of Lead Author:  University of Dundee  
Email of Lead Author:  
Telephone number of Lead Author:  
 

Title:   Tolerance to endogenous opioid tone causes persistent reinstatement of 
hypersensitivity in a mouse model of inflammation.  
 

Background:    
Opioid analgesics including morphine are the most effective strategy for relieving severe 
acute pain. However, the development of analgesic tolerance limits their chronic use and 
necessitates escalating doses to maintain adequate pain management. Conditions that 
enhance the activity of endogenous opioid tone may similarly lead to tolerance and persistent 
hypersensitivity. 
 

Objective(s) – please include the “problem” being addressed in lay terms:   

Analgesic tolerance may promote the transition from acute to chronic pain by diminishing the 
pain-relieving effect of the endogenous opioid system. Strategies that reduce the impact of 
tolerance to endogenous mechanisms may provide successful long-term analgesia.  
 

Methods:  
We assessed mechanical sensitivities in C57BL/6 mice injected with complete Freund’s 
adjuvant into one hind paw to stimulate inflammation whilst simultaneously manipulating the 
development of antinociceptive tolerance by altering the expression of key signalling proteins 
or targeting intracellular signalling cascades. 
   

Results:  
Morphine initially compensated for the development of mechanical hypersensitivity in wild 
type mice although this effect rapidly diminished due to tolerance following daily injections. 
Enhancing the development of tolerance by either increasing the dose of morphine, or 
reducing mu receptor expression by 50%, led to rapid re-establishment of mechanical 
hypersensitivity. In contrast, reducing the development of antinociceptive tolerance by 
abolishing expression of either delta receptors or beta-arrestin2 led to sustained morphine 
antinociception. Inflammation enhanced the activity of c-Src kinase previously shown to 
contribute to morphine antinociceptive tolerance (Bull et al., 2017) and increased expression 
of delta opioid receptors within the spinal cord. Targeting c-Src activation using the clinically 
available inhibitor, dasatinib, was revealed to accelerate recovery from mechanical 
hypersensitivity and delay the development of morphine antinociceptive tolerance. 
 
Conclusions:   

Diminished morphine tolerance in the absence of delta receptors suggests that these 
receptors promote the development of tolerance. Increased delta receptor expression during 
inflammation may cause tolerance to endogenous analgesic tone. 
Relevance for patient care:   

Approaches to manipulate the development of antinociceptive tolerance (such as Src 
inhibition) prolongs the analgesic effect of opioids to provide sustained analgesia. 
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Oral Presentations 

 

 

 

 

Authors’ Names:  Harry L. Hébert, Daniel R. Morales, Nicola Torrance, Blair H. Smith, 
Lesley A. Colvin 
 
Lead Author: Harry L. Hebert 
Job Title of Lead Author: Postdoctoral Research Assistant 
Organisation of Lead Author: University of Dundee 
Email of Lead Author:   
Telephone number of Lead Author:  

 
Title: Assessing the impact of SIGN 136: Management of Chronic Pain on opioid prescribing 

rates in Scottish primary care: A controlled interrupted time series analysis 
 

Background: Opioids are used to treat patients with chronic pain, but their long-term use 

may be associated with misuse, dependence and death. Increase in opioid use has given rise 
to the “opioid epidemic” in the USA and there are concerns a similar situation could be 
happening in Scotland. In 2013, SIGN 136 was published, providing a comprehensive 
evidence-based guideline for the assessment and management of chronic pain. SIGN 136 
identified a gap in understanding of opioid prescribing rates in Scotland.    
 

Objective(s) – please include the “problem” being addressed in lay terms: This study 
aimed to examine the impact of SIGN 136 on opioid prescribing trends across the whole of 
Scotland. 
 

Methods: A linear regression of interrupted time series data examined the association 
between the publication of SIGN 136 (in Q4 2013) and change in quarterly prescribing rates.  
Primary care prescribing data was obtained from Public Health Scotland and included 29 
opioid-containing drugs across all 14 NHS Scotland health boards combined from 2005 to 
2019. Gabapentinoid prescribing was used as an outcome control.  
 

Results: SIGN 136 was associated with a significant drop in opioid prescribing level (-10.00 
items per 1,000 population; P<0.01) and trend (-2.99 items per 1,000 population per quarter; 
P<0.01) across Scotland, adjusted for gabapentinoids. Gabapentinoid prescribing showed a 
significant rise in level (7.74 items per 1,000 population per quarter; P<0.01), but non-
significant change in trend. Six years post-intervention there was an adjusted reduction in 
opioid prescribing of 23.0% (95% CI: 19.9-26.3), relative to the counterfactual.  
 

Conclusions: The publication of SIGN 136 coincided with a statistically significant reduction 

in opioid prescribing trend across Scotland, though the impact of other interventions cannot 
be ruled out and require further investigation. These prescribing trends appear to contrast 
with the UK as a whole. 
 

Relevance for patient care: These findings suggest that changes in clinical policy are having 
a positive impact on prescribing practices in primary care in Scotland. 
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Oral Presentations 

 

Authors’ Names:   Line Caes, Ewan Wallace, Christina Duncan, & Bruce Dick 

 

Lead Author:   Line Caes 

Job Title of Lead Author:  Lecturer 

Organisation of Lead Author:  University of Stirling 

Email of Lead Author:  

Telephone number of Lead Author:   

 

Title:   The role of executive functioning skills in understanding chronic pain experiences in 
adolescents: a pilot study. 

 

Background:    
Optimal executive functioning (EF) is pivotal to successful self- management of chronic pain, 
thereby contributing to improved quality of life. However, preliminary evidence points to 
impaired EF in people with chronic pain. Despite adolescence being identified as a sensitive 
period for the development of EF, little is known about the associations between chronic pain 
and EF performance in adolescents.  
 

Objective(s) – please include the “problem” being addressed in lay terms:   

The aim of the study was to pilot a multi-method approach to compare executive functioning, 
chronic pain, and quality of life between adolescents with and without chronic pain. 

 

Methods:  
Twenty-two adolescents with chronic pain (12-18 years, 82% female) and 13 adolescents 
without chronic pain, matched for age and sex with the participants who experienced chronic 
pain, took part. All participants completed a battery of neuropsychological tasks to assess the 
three key EF components (i.e., inhibition, working memory and cognitive flexibility) and 
provided self-reported on their pain experiences and quality of life. 

 

Results:  
Beyond confirming the feasibility of the methods, the data revealed that 38-50% of adolescents 
with chronic pain showed problematic performance, using normative scoring, in all three EF 
components.  
Comparing scores to matched adolescents without chronic pain, adolescents with chronic pain 
showed significantly lower performance on all three EF components. These executive 
functioning deficits were in turn associated with reporting more pain intensity, pain interference 
and reduced levels of quality of life. 

 

Conclusions:   

These findings highlight how EF can be impaired in adolescents with chronic pain. The findings 
also point out the need for multimethod and prospective investigations in larger samples to 
further clarify the nature of the associations. 
 

Relevance for patient care:   
The findings reveal the critical need to screen for and address any potential deficits in EF in 
adolescents with chronic pain. Addressing such EF deficits through dedicated interventions has 
the potential to optimise adolescents’ engagement with self-management and thereby off-set 
potential lifelong disability. 
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Poster and Datablitz Presentations  

 
 

Authors’ Names:  Lesley Green, Jacqui Peacock 
 
Lead Author:  Lesley Green 
Job Title of Lead Author:  Consultant in Anaesthesia and Pain Medicine 
Organisation of Lead Author:  GG&C 
Email of Lead Author 
Telephone number of Lead Author:  

 

Title:   Fibromyalgia: assessment of exposure to traumatic life events. 

 

Background:    
Exposure to traumatic life events may predispose to developing fibromyalgia (FMS). Some 
recommend enquiring about traumatic events in all patients evaluated for FMS.  We 
hypothesised that there would be a significant number of patients presenting to the pain clinic 
who would benefit from early recognition of the psychological impact of traumatic events which 
would meaningfully direct further care.  
 

Objective(s) – please include the “problem” being addressed in lay terms:   
Objectives were to establish the burden of psychological sequelae from exposure to traumatic 
events at first contact in the pain clinic, and to consider whether initial assessment of these 
would influence patients’ best-directed onward care.  
 

Methods:   
Local ethics committee confirmed that approval was not required. One hundred sequential FMS 
patients underwent a new patient, face-to-face assessment by one of two practitioners 
(consultant anaesthetist or clinical nurse specialist) in the pain clinic. Data was collected from 
both patient consultation and the electronic notes system. Data were anonymised and collated. 
Microsoft Excel was used for chi-squared and Fisher’s exact test analysis where appropriate. 
 

Results:   
One hundred patients were reviewed: 93% female, 7% male. Mean(SD) age: 47(12). Mean(SD) 
FMS onset age: 35(13). Adverse childhood experiences (ACE) were experienced by 54%; ACE 
only in 11%; mixed childhood and adulthood adverse experiences in 43%. In total, 89/100 
(89%) had experienced adverse childhood and/or adulthood experiences of which 40 (44.9%) 
had significant ongoing mood issues wholly/partly related to previous adverse events. There 
was a trend towards greater psychological referral in those with history of traumatic events vs 
no history (52.8% vs 27.2%, p=0.11). 

 

Conclusions:   
Patients with FMS presenting to the North Glasgow pain clinic have a significant risk of 
traumatic life event histories and of co-existent mental health issues secondary to pain and/or 
these adverse events.  

 

Relevance for patient care:    
Identifying these patients at first contact ensured appropriate, timely, onward psychological 
assessment and we recommend that practitioners involved in evaluating FMS adopt this 
approach. 
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Poster and Datablitz Presentations  

  Authors’ Names:  Cass Macgregor, Chris Sockalingam, Christine Addington, Ian Megahy, 
John McMillan, Kieran Dinwoodie, Chris Harding and Helen Alexander 
 
Lead Author:  Cass Macgregor 
Job Title of Lead Author:  Clinical Specialist Physiotherapist and PhD student 
Organisation of Lead Author:  NHS Lanarkshire 
Email of Lead Author:  
Telephone number of Lead Author:  

 

Title:   A Multidisciplinary Pathway in Primary Care for People with Fibromyalgia: a Test of 
Change. 

 

Background:   
The experience of healthcare for people with Fibromyalgia is often described in suboptimal 
terms, despite recognition of its status as a long-term pain condition with an evidence base. 
This project was funded by the Scottish Government’s Modernising Patient Pathways 
Programme with an emphasis on learning. The team therefore gathered qualitative data to 
best capture experience.  
 

 

Objective(s) – please include the “problem” being addressed in lay terms:   

To test and evaluate a small multi-disciplinary pathway for people with Fibromyalgia in 

Primary Care. 

 

Methods:  

A cohort of Wishaw GP practice patients with a read code for Fibromyalgia were invited to a 
new pathway which included an initial telephone appointment, joint face to face appointment 
with GP and physiotherapist, with further options of pharmacy, rehabilitation and therapy. The 
pathway was supported by interdisciplinary clinical psychology supervision. 

Semi-structured interviews were conducted with patients and staff. 
The Scottish minimum outcome dataset and healthcare choices were collected. 
Protocol:  osf.io/x3ur4 
 

Results:  

The patient cohort of 18 included 17 women; mean age 45y, and 12/16 had pain for more 
than 10 years. Full dataset and outcomes will be presented. 
Semi-structured interviews were conducted with three patients. Main themes included: feeling 
listened to and understood; a collaborative relationship; understanding chronic pain 
mechanisms; resources to develop self-management strategies, and areas for development. 
Six interdisciplinary psychology supervision sessions were held for the pathway staff which 
were found to be useful in a number of ways.  
 

Conclusions:   

The test of change was found to be well received and helpful by staff and patients.  
 

Relevance for patient care:   
This shows a model of care for Fibromyalgia which has the potential to offer streamlined, 
evidence based care. The model showed innovative use of GP time and the value of 
psychology support for interdisciplinary supervision. The results show the way in which this 
was experienced by patients. 
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Poster and Datablitz Presentations  
 

 
 
 
 

 Authors’ Names:  Cass Macgregor, Chris Seenan, Ruth Barber, Claire Campbell, Ian 
Megahy, Chris Sockalingam, Blair H Smith, Joanna McParland 
 
Lead Author:  Cass Macgregor 
Job Title of Lead Author:  Physiotherapist & PhD student 
Organisation of Lead Author:  NHS Lanarkshire & Glasgow Caledonian University 
Email of Lead Author:  
Telephone number of Lead Author:  

 

Title:  A reflexive account of using Patient and Public Involvement (PPI) methodology to 
develop a ‘collected definition’ of acceptance of chronic pain. 

 

Background:     
Acceptance that chronic pain is long term is important for improved healthcare management. 
However, literature suggests that “acceptance” is poorly understood and open to 
misinterpretation. There is a need to develop a conceptualisation of what “acceptance” of 
chronic pain is based on knowledge from lived experience. To do this, a Meta-Ethnography is 
planned (protocol: PROSPERO CRD42021253509). This required development of the 
definition of acceptance of chronic pain to select studies for the Meta-Ethnography. A PPI 
methodology was used by including clinicians, academics and people with lived experience 
as advisors, whose perspectives on the concept were combined into a ‘collected definition.’ 
 

Objective(s) – please include the “problem” being addressed in lay terms:   

To develop a definition of “acceptance” of chronic pain for use in a Meta-Ethnography. 
 

Methods:  

Advisors were asked to provide their own definition of acceptance of chronic pain and 
subsequently to provide a reflexive statement on this process. The definitions were combined 
into themes by two team members and coded using NVivo12 software.  

Results:  

Nine definitions were provided by advisors reflecting their different perspectives.  
An extended ‘collected definition’ of acceptance of chronic pain included aspects of a process 
and a state of being and is presented in the poster.  It was used successfully in the protocol 
for the Meta-Ethnography.  
The reflexive statements show how advisors approached the process.  
 

Conclusions:   
PPI was helpfully used to develop a ‘collected definition’ of acceptance of chronic pain that 
will guide the selection of studies into the Meta-Ethnography.   
 

Relevance for patient care:   
PPI is essential in developing a realistic understanding of important concepts in pain 
research.  We used it successfully here to develop a definition of “acceptance” that will allow 
our subsequent research to be relevant to people living with chronic pain.  
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Title:   

Characterisation of touch and pain behavioural phenotype in an Fmr1-/y rat model of Fragile X 
Syndrome 
 

Background:   
Fragile X Syndrome (FXS) is the most common cause of monogenic inherited intellectual 
disability and autism spectrum disorder (ASD) (Hagerman et al., 2017). Altered sensitivity to 
sensory stimuli, including tactile hypersensitivity, is frequently observed in ASD (Tomchek 
and Dunn, 2007). Touch and pain sensitivity alterations have also been reported in FXS 
mouse models (Orefice et al., 2016; Price et al., 2007). A novel rat model of FXS with knock 
out of the FMR1 gene (Fmr1-/y) has been developed, providing an alternative tool to study 
somatosensation in ASD. 
 

Objective(s) – please include the “problem” being addressed in lay terms:   

Assess tactile and nociceptive behavioural phenotype in an Fmr1-/y rat model 
 

Methods:  

All experiments carried out in accordance with the UK Animals (Scientific Procedures) Act 
1986. Adult male Fmr1-/y (n=9) and wild-type (n=9) rats were subjected to somatosensory 
testing. Tactile sensitivity was assessed using paintbrush assay, response to tape on the 
back or hind paw, and sunflower seed manipulation. Mechanical sensitivity was quantified 
using electronic von Frey and noxious pinprick. Thermal sensitivity was measured using 
Hargreaves apparatus and noxious cold. Statistical analysis was carried out using unpaired t-
test, Mann-Whitney test or two-way repeated measures ANOVA with Sidak’s multiple 
comparisons test. 
 

Results:  
Baseline tactile sensitivity of glabrous skin was not significantly affected by genotype 
(P>0.05) in the paintbrush and sunflower seed manipulation tests. Tactile sensitivity of hairy 
skin, determined by tape response assay, was also not significantly affected by genotype 
(P>0.05). No significant difference was found in the mechanical and thermal sensitivity 
between Fmr1-/y and wild-type rats (P>0.05). 
 

Conclusions:   

Tactile and pain sensitivity is unaltered in the Fmr1-/y rat model of Fragile X Syndrome. 
 

Relevance for patient care:   
Fmr1-/y rat model can be complementary to future studies of somatosensation in other 
preclinical ASD models, giving potential insight into mechanisms underlying altered touch and 
pain sensitivity in ASD. 
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Title:  Pain Pilot Project – Online Pain Education to Primary Care Referrals 

 

Background:    
Introducing self-management to a patient journey often requires a shift from a traditional 
biomedical approach to the biopsychosocial model. This often requires a significant number 
of appointments. COVD restrictions have made this harder. Delivering pain education 
remotely potentially helps reduce health inequalities. The pilot project is positioned in the 
interface between level 2 and 3 of the Scottish Service Model for Pain Services and was 
supported by the Modernising Patient Pathways Programme. 
 

Objective(s) – please include the “problem” being addressed in lay terms:   
Problem - It is challenging to engage patients in pain self-management education.  
Objective - Develop and test an online model for pain education on supported self-
management that is easy to access for patient and referrer and is engaging and effective. 

 

Methods:  

 Online model developed by Chronic Pain Team  

 Referrals recruited from especially GPs, First Contact Physiotherapists (FCP’s), 
Pharmacists and Advanced Nurse Practitioners (ANP’s). 

 4 x 1hour sessions delivered live by pain specialist Multi Disciplinary Team (MDT) and 
Expert Patient Volunteers. 

 Support materials developed; narrated powerpoint and videos on NHS Borders 
YouTube channel 

 Outcomes measures - Pain Self Efficacy Questionnaire, qualitiative feedback from 
patients and referrers, and patient satisfaction questionnaire. 

 

Results:  

n=14 
Pre pilot PSEQ = 26 (Range 16-48) 
Post Pilot PSEQ = 38.66 (28-57) 
Mean change = 13.5 (4-30) 
Patient Satisfaction Questionnaire measured across 10 facets of self management: 
Mean score 8.2/10 (9.7-8.3) 
Qualitative Feedback from patients and referrers was positive. 
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Conclusions:   
The Pain Pilot Online Education Programme increased pain self efficacy and received high 
levels of patient satisfaction. 
Referrers found it easy to access and considered it to have good potential utility in the 
primary care population. 

 

Relevance for patient care:   

Pain education is a key component of enabling pain self management as cited in SIGN 136 
and NICE 193.  Online delivery enables ease of access to those with internet access during 
COVID restrictions and would have trouble travelling to in person sessions.  
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Title:  Improving access to pain management in the Scottish Highlands  

  

Background: 
Persistent pain is poorly managed in remote areas of the Scottish Highlands due to a lack of 
specialist pain services. Lengthy waiting times to access pain management programmes 
(PMPs) in secondary care has been compounded by the Covid-19 pandemic which suspended 
PMPs for over a year in NHS Highland. As a result, chronic pain is predominately managed by 
local GP’s with an over reliance on medication, lack of self-management advice and a bias 
towards a biomedical approach to pain management.   
  

Objective(s) – please include the “problem” being addressed in lay terms: 
To pilot a specialist led, biopsychosocial PMP delivered by telephone aiming to reduce waiting 
times; eliminate travel requirements and improve a patient’s quality of life.  
 
 

Methods: 

Thirty, participants, recruited from 7 GP practices in Skye and Lochalsh were assessed via an 
online satisfaction survey administered at the end of the PMP. Referral 
time was measured using data from NHS Scotland’s patient management software.  
 

Results: 
Average travelling distance to attend NHSH PMP reduced from 210 miles round trip to 0 
miles. Waiting times reduced from x̄ 450 days to between 30 – 4 days. 64% of responders rated 
their experience of the PMP as ‘outstanding’; 53% found the PMP improved 
all 4 assessment domains: quality of life; mood/emotions; function/activity levels; medication 
use. A patient response: “I think it was excellent and that this worked better than it would have 
done in a clinic.”  
  

Conclusions: 
A physiotherapy led; telephone PMP was successfully delivered during a period of lockdown 
when other forms of PMPs had been cancelled. It provided timely access to specialist care and 
made a meaningful difference to participants’ quality of life.  
  

Relevance for patient care: 
Patients living with persistent pain in remote areas of Highland need timely access to specialist 
pain management services delivered in a convenient location.  A telephone based PMP has 
shown potential to address this need.   
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Title:   Outcomes from people suffering from chronic pain who have had access to supported 
self-management during the COVID-19 pandemic. 
 

Background:    
 
This evaluation looks at the network of staff-led self-management group sessions 
delivered on-line during the COVID-19 pandemic by a Scottish based charity, Pain 
Association Scotland.  
These groups have enabled chronic pain sufferers to make changes to their everyday 
lives in a positive and importantly practical way, leading to improved levels of coping, 
well-being and quality of life; not only for the sufferers, but their carers, family and 
colleagues. 

 
Objective(s) – please include the “problem” being addressed in lay terms:   
 
Chronic pain is a major clinical challenge in Scotland and across Europe as a whole. 
18% of the UK population are currently affected by severe chronic pain (Harding and 
Gronow, 2014). This has resulted in a significant impact on people’s quality of life and 
affects their family, relationships and carers. 
 
During the COVID-19 pandemic, the usual face-to-face group sessions had to switch to 
on-line. Furthermore, there had been an increased demand for our service when 11 out 
of 14 Chronic Pain services had ceased all new patient activity due to staff 
redeployment resulting in no first appointments at a chronic pain clinic. Furthermore, 
there are no virtual support groups being delivered by the NHS within the Pain 
Management Service and all procedures and interventions had ceased. 
 

Methods:   

The group meetings were delivered on-line each month for two hours and those accessing on 
our on-line groups were sent a questionnaire via SurveyMonkey asking them about their 
experiences of the monthly group sessions through a series of questions and opportunity for 
anecdotal comments. 

 

Results:    
 
There were 98 responses from 169 issued. 
 
The survey has demonstrated that regular supported self-management in a group 
setting is beneficial to those suffering with chronic pain.  
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Key outcomes over the 12 months include:- 

 62% of service users noting reduced visits to their GP regarding their chronic 
pain 

 90% felt more in control of their pain rather than the pain controlling them. 

 96% of participants felt able to cope better on a day-to-day basis 
 
Noting some of these key outcomes one could probably interpret this as potentially a 
reduced reliance of clinical services going forward to demonstrate not only cost 
effectiveness but also the value of on-going self-management maintenance. 
 

Conclusions:    
 
A well-managed supported self-management resource can therefore help sufferers 
understand and manage their chronic pain by seeking positive adaptive and coping 
mechanisms which ultimately lead to a better quality of life. 
 

Relevance for patient care:   
 
How a low-level intervention of for self-management with patient care for chronic pain 
sufferers can make such significant impact on improved quality of life. 
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Title:    
The Patient Experience of Using TENS at Home for Intermittent Claudication Pain. 
 

Background:   

Our series of laboratory and clinical studies has identified high frequency TENS as a likely 
enabler of improved (a) capacity to walk, despite Intermittent Claudication (IC) pain, and (b) 
capability to self-manage clinically recommended exercise, in patients with Peripheral Arterial 
Disease (PAD). 
 
Objective(s) – please include the “problem” being addressed in lay terms:   

This study aimed to explore the patient’s lived experience of IC and of using TENS for IC pain 
in daily life at home.  
 

Methods:  

A convenience sample of 6 patients with PAD and IC was recruited from a separate study. 
Participants were provided with a TENS unit plus training and instructions to use it daily at 
home for a month. A focus group discussion at the end of the month explored participants’ 
experiences of living with IC and using TENS. The transcribed text was analysed using 
manifest and latent content analysis. 
 

Results:  
One patient withdrew. Living with IC was characterised by frustration linked to aspects of the 
disease and interpreted through the following themes: ‘transient, yet chronic pain’; ‘lifestyle 
limitations’; ‘limited knowledge and understanding’ and ‘grin and bear it’. The patient 
experience of using TENS was characterised by both benefit and disappointment and 
interpreted through the following themes: ‘masking, but not taking the pain away’ and ‘walking 
further, but not far enough’. 

Conclusions:   
Clinicians prescribing home-use TENS for IC should not only inform the patient that TENS is 
a non-invasive, easy to apply, and inexpensive analgesic, but also tailor their education 
strategy to include information about: a) The nature and suitability of TENS intervention for 
IC; b) Managing expectations of treatment effects and c) The relationship between the 
analgesic effects of TENS and daily physical activity.   
 

Relevance for patient care:   

This study provides a useful insight into the lived experience of using TENS at home for a 
chronic painful condition. We also provide recommendations for healthcare professional 
regarding the education and advice required to enhance success of the intervention.  
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Title: “What matters to you?” Can early pain information sessions improve patient 

understanding, experience and engagement with pain management services?  A comparison 
of face to face and virtual delivery methods. 
 

Background:    

To enable shared decision making, facilitate engagement in self-management and promote 
the need for active participation in their care, a new and innovative patient-centred model of 
care was established in NHSGGC Pain Management Service.  During the COVID-19 
pandemic this service model was adapted to respond to the virtual requirements of service 
delivery. 
 

Objective(s) – please include the “problem” being addressed in lay terms:   
Our objective was to maintain the model of patients moving from being dependent recipients 
of healthcare, to informed individuals. 
Our aims were: 

 Provide early access to information prior to clinical assessment 

 Improve patient expectations of self-management options 

 Highlight importance of asking ‘what matters to you?’ 

 Ensure access, expectations and ‘what matters to you?’ were maintained via virtual 

delivery  

Methods:   

Since 2019, Pain Early Information Sessions have been offered to patients as a first point of 
contact with NHSGGC Pain Management Service.   
This comprised two group sessions, one week apart, delivered by existing staff within the 
service; 

 Session one detailed what the service offers, alongside pain education and recognition 

of the impact of pain on lifestyle and emotions.   

 Session two was an opportunity to discuss individually with patients, ‘what matters to 

them’ and their expectations of attending the service, which was recorded to inform first 

appointment discussions. 

The established pathway of delivery was adapted using MS Teams as a platform for 
delivering session one, and session two was conducted via a telephone conversation. 
 

Results:   
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Initial patient feedback (219 responses) from satisfaction questionnaires was obtained for 
October 2019- March 2020 and compared with patient feedback (85 responses) from October 
2020-March 2021.  (Table 1) 
Initial themes of feeling understood, gaining information/support and improved expectations of 
service provision, compared with virtual group delivery themes of; gaining information, feeling 
listened to and discomfort with virtual group.   
Table 1 

 Percentage patient response rate % 

Face to Face 
Sessions 

Virtual Delivery 

Extremely likely/likely to recommend the 
sessions to friends or family 

93 74 

Usefulness of sharing ‘what matters’ with 
staff 

96 71 

Positively satisfied with the information 
provided 

89 89 

 

 
Conclusions:   

We were able to remobilise the delivery of a successful service model, following COVID-19, 
which still demonstrates high levels of patient engagement and satisfaction.  Despite some 
concerns about the virtual group format, only 29% of patient would have preferred a face to 
face group.   
 

Relevance for patient care:     

Provision of early low-cost, high-quality information enhances patient experience and effective 
care, despite the method of delivery.   
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Title:   Introducing a new model of care; management of patient waiting times in NHSGGC 
Pain Management Service 
 

Background:    

The NHSGGC Pain Management Service has experienced sustained increases in referral 
demand alongside universal staffing pressures, resulting in high waiting times.  In recent 
years, there has been an emphasis on reducing reliance on consultant anaesthetists as first 
point of contact for new patients.  Significant progress was made through a Multidisciplinary 
(MDT) vetting, to redirect patients who would benefit from a non-medical first contact 
appointment. 
However, in mid-2019, the service still had 827 patients waiting over 12 weeks, with attempts 
to meet demand and patient expectations failing.  A more sustainable and responsive model 
of care was necessary to meet the complex needs of the patient demographic and manage 
the demand and capacity mismatch. 
 
Objective(s) – please include the “problem” being addressed in lay terms:   

To introduce a new model to enable patients to move from being dependent recipients of 
healthcare to informed individuals, earlier in their care journey and ensure a timely transition 
from referral to engagement within NHSGGC Pain Management Service. 
To fulfil this objective, our aims were: 

 Provide access to group information prior to clinical assessment 

 Ensure MDT vetting teams triage patients to this new model 

 Reduce numbers of patients waiting over 12 weeks 
 

Methods:  

Since late 2019, Pain Early Information Sessions (PEIS) have been offered to patients as a 
first point of contact within NHSGGC Pain Management Service. 
They comprise two group sessions delivered by existing staff within the service.  The 
sessions explain what the service offers, with some pain education, and provide patients an 
opportunity to discuss ‘what matters to them’ and their expectations of the service.  
Staff were encouraged to triage to PEIS as appropriate and patients were opted-in to group 
sessions as opposed to initial consultation. 
The established pathway was adapted for virtual delivery using MS Teams as a platform. 
 

Results:   

The introduction of PEIS, significantly reduced patient wait times as reflected in graph 1.  
Despite the suspension of appointments during the COVID-19 crisis, and recommencement 
using digital technology, the PEIS model continues to reduce waiting times (graph 2).   
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Graph 1 

 
 
Graph 2 

 
 
There has been over 30% increase of vetting rates to PEIS from initial conception to date, 
from 45% to >75% of all referrals received in the service. 
 

Conclusions:    
In the midst of COVID-19 pandemic we have been able to remobilise and reinvent the 
delivery of a successful service model, with patients now waiting less time for intervention, 
and demonstrable staff confidence in its approach. 
 

Relevance for patient care:    
Reduction of patient wait times ensures more timely access to specialist pain service support 
and the provision of early information enhances patient experience and encourages people to 
be involved in making realistic and informed choices about their healthcare. 
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Title: Establishing relative efficacies of analgesic µ opioid receptor agonists in adenylyl 
cyclase activity and β -arrestin2 recruitment assays 
 

Background:   

Opioids are the most effective analgesics for treating moderate and severe acute pain. 
However, the use of opioids, particularly in those with chronic pain, can lead to problematic 
side effects linked to the agonist dependent recruitment of β-arrestin2 (βarr2) to µ opioid 
receptors (µORs), i.e., analgesic tolerance and hyperalgesia. 
 

Objective(s) – please include the “problem” being addressed in lay terms:   
To establish the relative efficacies of analgesic µOR agonists 1) as activators of inhibitory G 
proteins, leading to the inhibition of the adenyl cyclase and 2) recruiters of β-arrestin2. 
 

Methods:  

We compared the efficacies of a range of µOR agonists including fentanyl, oxycodone, 5-
aminoisotonitazine (5-AM) and DAMGO as inhibitors of cAMP accumulation and as recruiters 
of βarr2 under conditions of full and partial µOR availability using the same stably transfected 
Chinese hamster ovary (CHO) cells. The latter was achieved through prior application of the 
irreversible antagonist β-FNA, allowing comparisons of relative efficacy, and thereby enabling 
the potential identification of partial and/or pathway biased µOR agonists.  
 

Results:  
The data demonstrate that, while 5-AM is a full agonist like DAMGO, most other ligands, 
including oxycodone and fentanyl, were partial agonists in the βarr2 recruitment assay. By 
contrast, most agonists exhibited full efficacy in the cAMP assay, which transitioned to partial 
efficacy relative to DAMGO in several cases when µOR availability was reduced. Indeed, there 
was a good correlation in efficacies between these assays when µOR availability was limited. 
 
Conclusions:   

Estimates of agonist efficacy are compromised by the presence of spare receptors, potentially 
leading to a false impression of bias against βarr2 recruitment. Depletion of receptor availability 
reveals partial agonism enabling meaningful comparisons of mu opioid agonist efficacies.  
 

Relevance for patient care:   
Biased agonists may provide robust analgesia with fewer side effects. However, the superior 
therapeutic window of reportedly biased agonists is more likely to be caused by partial agonism.    
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Title:    Using AI-Enhanced Social Robots to Improve Children’s Healthcare 
Experiences  

 

 

 Background:   
Children experience pain in clinical settings as a result of testing and procedures. The 
negative consequences of poorly managed pain can result in both short-term and long-
term effects for children and their families. A range of psychological and digital health 
interventions have been clinically demonstrated to be effective for reducing procedural 
pain.  
 
Recently, several studies have explored the use of social robots – that is, robots that are 
able to engage in social interaction with patients and caregivers. The results of these 
studies have shown high acceptance among the target populations. However, these 
studies have all been hindered by a critical technical limitation: the robots were remotely 
operated and employed scripted behaviour, diminishing the flexibility of the behaviour and 
the potential to offer adaptive procedural support.  
 

 
 

 Objective(s) – please include the “problem” being addressed in lay terms:   
 We are developing a clinically relevant and responsive social robot to distract children 
during painful needle-based procedures, working together with all stakeholders to specify 
and refine the robot’s behaviours. We are also studying the social context in which such 
robots are deployed, ensuring that the robot’s role is ethically appropriate. The final robot 
will be evaluated through a two-armed randomised controlled superiority trial comparing the 
robot to standard of care in two Canadian paediatric emergency departments.  
 

 
 

Methods:  
The robot behaviours will be defined and developed through a co-design approach that 
includes children, family members, and healthcare providers; the robot software will be 
designed using state-of-the-art AI techniques; the robot’s behaviours will be refined through 
usability testing; while a clinical trial will allow for real-world testing of the created AI robot. 
The investigation of ethical and social implications will employ content analysis, from the co-
design and usability studies, and will then provide important input and recommendations for 
the final clinical trial. This represents an inclusive design, where ethical guidelines are being 
implemented and tested, looking at both policies and theoretical recommendations, and 
actual user needs and conceptions.  
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Results:  
The co-design phase is underway - qualitative interviews have been conducted with three 
children, two parents, and five healthcare providers thus far. Preliminary findings include 
suggestions regarding robot appearance and interactive audio outputs, ideas for age-adaptive 
and culturally-competent distraction techniques, and insights into the practical considerations 
of using AI-enhanced social robotics in the healthcare setting. Foundational work is being 
carried out on the technical development of the robot and the ethical implications.  
 

Conclusions:   
This project is extending research on social robots into the paediatric clinical context, going 
beyond previous studies by incorporating co-design and ethical considerations throughout, by 
adding autonomy and responsiveness to the system, as well as including an adequately 
powered clinical trial with patient-relevant outcomes. The impact of the ethics work will provide 
recommendations and guidelines for any future user-centric research in AI and robotics, 
particularly involving children. The project outcomes will reach healthcare institutions, policy-
makers, HCPs, as well as children and families both in Canada and beyond  
 

Relevance for patient care:   
This project has the potential to benefit all stakeholders involved in delivering painful medical 
interventions to children in a clinical setting, including:  
1. Children undergoing painful procedures  
2. Parents and caregivers of those children  
3. Healthcare providers who carry out such procedures  
4. Policymakers and clinical decision makers who determine standards of care  

 


