
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=ucjp20

Canadian Journal of Pain
Revue canadienne de la douleur

ISSN: (Print) 2474-0527 (Online) Journal homepage: https://www.tandfonline.com/loi/ucjp20

Talking to Teens about Pain: A Modified Delphi
Study of Adolescent Pain Science Education

Hayley B. Leake, Lauren C. Heathcote, Laura E. Simons, Jennifer Stinson,
Steven J. Kamper, Christopher M. Williams, Laura L. Burgoyne, Meredith
Craigie, Marjolein Kammers, David Moen, Joshua W. Pate, Kimberley Szeto &
G. Lorimer Moseley

To cite this article: Hayley B. Leake, Lauren C. Heathcote, Laura E. Simons, Jennifer Stinson,
Steven J. Kamper, Christopher M. Williams, Laura L. Burgoyne, Meredith Craigie, Marjolein
Kammers, David Moen, Joshua W. Pate, Kimberley Szeto & G. Lorimer Moseley (2019): Talking
to Teens about Pain: A Modified Delphi Study of Adolescent Pain Science Education, Canadian
Journal of Pain, DOI: 10.1080/24740527.2019.1682934

To link to this article:  https://doi.org/10.1080/24740527.2019.1682934

© 2019 The Author(s). Published with
license by Taylor & Francis Group, LLC.

Accepted author version posted online: 24
Oct 2019.

Submit your article to this journal 

View related articles 

View Crossmark data

https://www.tandfonline.com/action/journalInformation?journalCode=ucjp20
https://www.tandfonline.com/loi/ucjp20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/24740527.2019.1682934
https://doi.org/10.1080/24740527.2019.1682934
https://www.tandfonline.com/action/authorSubmission?journalCode=ucjp20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=ucjp20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/24740527.2019.1682934
https://www.tandfonline.com/doi/mlt/10.1080/24740527.2019.1682934
http://crossmark.crossref.org/dialog/?doi=10.1080/24740527.2019.1682934&domain=pdf&date_stamp=2019-10-24
http://crossmark.crossref.org/dialog/?doi=10.1080/24740527.2019.1682934&domain=pdf&date_stamp=2019-10-24


Acc
ep

ted
 M

an
us

cri
pt

1 

 

Publisher: Taylor & Francis & The Author(s). Published with license by Taylor & Francis 
Group, LLC. 

Journal: Canadian Journal of Pain 

DOI: 10.1080/24740527.2019.1682934 

Talking to teens about pain: A modified Delphi study of adolescent pain 

science education 

Hayley B. Leakea, Lauren C. Heathcoteb, Laura E. Simonsb, Jennifer Stinsonc,d, 

Steven J. Kampere, Christopher M. Williamsf, Laura L. Burgoyneg, Meredith 

Craigieh, Marjolein Kammersi, David Moenj, Joshua W. Patek, Kimberley Szetoa, 

G. Lorimer Moseleya,l 

 

aIIMPACT, University of South Australia, Adelaide, South Australia, Australia 

bDepartment of Anesthesiology, Perioperative and Pain Medicine, Stanford University School of 

Medicine, Palo Alto, California, United States 

cChild Health Evaluative Sciences, The Hospital for Sick Children, Toronto, Canada 

dLawrence S. Bloomberg Faculty of Nursing, University of Toronto, Toronto, Canada 

eInstitute for Musculoskeletal Health, University of Sydney, Sydney, New South Wales, Australia 

fSchool of Medicine and Public Health, Hunter Medical Research Institute, University of Newcastle, 

New South Wales, Australia 

gChildren’s Anaesthesia, Women’s and Children’s Hospital, Adelaide, South Australia, Australia 

hCollege of Medicine and Public Health, Flinders University, Adelaide, South Australia 

iMelbourne School of Psychological Sciences, The University of Melbourne, Melbourne, Victoria, 

Australia 

jForm Physiotherapy, Adelaide, South Australia, Australia 

https://crossmark.crossref.org/dialog/?doi=10.1080/24740527.2019.1682934&domain=pdf&date_stamp=2019-10-18


Acc
ep

ted
 M

an
us

cri
pt

2 

 

kFaculty of Medicine and Health Sciences, Macquarie University, Sydney, New South Wales, Australia 

lNeuroscience Research Australia, Sydney, New South Wales, Australia 

Corresponding author: G. Lorimer Moseley 

University of South Australia 

GPO Box 2471, Adelaide SA 5001, Australia 

Email: lorimer.moseley@gmail.com  

Phone: +61 88302 1295  

ORCID 

Hayley B. Leake 0000-0002-6133-2186 

Laura E. Simons 0000-0002-3395-9483 

Steven J. Kamper 0000-0003-3012-5499 

Marjolein Kammers 0000-0002-2544-4236 

Joshua W. Pate 0000-0002-1049-3916 

G.  Lorimer Moseley 0000-0002-3750-4945 

 

Funding: This work was supported by an International Collaboration Award from the Society of 

Pediatric Psychology and the Pain Adelaide Stakeholders’ Consortium. 

Acknowledgements: We acknowledge the help of Tracy Jones for organising the logistics of the 

meeting.  

Disclosure of interest: In the last 5 years, G. Lorimer Moseley has received support from: 

ConnectHealth UK, Seqirus, Kaiser Permanente, Workers’ Compensation Boards in Australia, Europe 

and North America, AIA Australia, the International Olympic Committee, Port Adelaide Football Club 

and Arsenal Football Club. Professional and scientific bodies have reimbursed him for travel costs 

related to presentation of research on pain at scientific conferences/symposia. He has received 



Acc
ep

ted
 M

an
us

cri
pt

3 

 

speaker fees for lectures on pain and rehabilitation. He receives book royalties from Noigroup 

publications, Dancing Giraffe Press & OPTP. No other authors report conflicts of interest. 



Acc
ep

ted
 M

an
us

cri
pt

4 

 

Talking to teens about pain: A modified Delphi study of adolescent pain 

science education learning objectives 

 

Background: Persistent pain is a prevalent condition that negatively influences 

physical, emotional, social and family functioning in adolescents. Pain science 

education is a promising therapy for adults, yet to be thoroughly investigated for 

persistent pain in adolescents. There is a need to develop suitable curricula for 

adolescent pain science education. Methods: An interdisciplinary meeting of 12 

clinicians and researchers was held during March 2018 in Adelaide, South Australia. 

An a priori objective of the meeting was to identify and gain consensus on key 

learning objectives for adolescent pain science education using a modified-Delphi 

process. Results and Conclusion: Consensus was reached via a modified Delphi 

process for seven learning objectives to form the foundation of a curriculum: 1) Pain is 

a protector; 2) The pain system can become overprotective; 3) Pain is a brain output; 

4) Pain is not an accurate marker of tissue state; 5) There are many potential 

contributors to anyone’s pain; 6) We are all bioplastic and; 7) Pain education is 

treatment. Recommendations are made for promising areas for future research in 

adolescent pain science education.  

Keywords: Pain science education, Pediatric pain, Chronic pain, Education.  

Word count: 2619  
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Introduction 

Pain is common in adolescents.1,2 For a significant minority, pain persists3 and negatively impacts 
physical, emotional, social and family functioning.4-9 Understanding why pain persists and how to 
respond effectively to it can be challenging for those who experience persistent pain. Guidelines 
recommend healthcare providers assist adolescents with persistent pain to understand their pain 
experience.10 An established form of education – pain science education – aims to provide a 
framework to understand one’s pain condition, by exploring what pain is, what function it serves, 
and how it works.11 Research suggests that when pain science education is delivered in conjunction 
with other treatments within a biopsychosocial framework, adults with persistent pain experience 
clinically meaningful improvements in pain and disability.11-13 However, little is known about the 
application or effectiveness of pain science education for adolescents with persistent pain.  

Broadly, pain education can be divided into two components: pain science education (i.e. 
how and why is pain produced?), and pain management education (i.e. what should you do about 
your pain?). Pain science education aims to align a clinician and patient’s understanding of pain with 
modern pain science, whereby pain represents a need to protect, rather than a perceived reflection 
of tissue damage.14,15 Commonly pain science education involves changing one’s concept of pain 
from a biomedical paradigm towards a biopsychosocial model that considers the experience of pain 
to be influenced by biological (e.g. nociception, genetics), psychological (e.g. cognitions, beliefs), and 
social/contextual (e.g. family, school) factors.  

Interdisciplinary care is recommended as the optimal model for treating adolescent 
persistent pain,10 however, many therapies offered in interdisciplinary care may appear 
counterintuitive to one’s understanding of the cause of their pain. For example, if someone with 
persistent pain believes their pain is an indicator of tissue damage, they may consider psychological 
therapies irrelevant, and limit movement or immobilise the painful body part to prevent further 
damage. One potential method to reverse this situation is to give people with pain a clear 
explanation of why psychological therapies and movement-based therapies are key strategies for 
persistent pain. As such, pain science education acts as a prelude to pain management education; it 
is not intended to replace active rehabilitation interventions, but rather to enhance and facilitate 
their acceptance. Additionally, improving one’s understanding of pain may influence the perception 
of pain itself, as demonstrated in studies with adults.11,12 This is predicted on the basis of 
contemporary theories of brain and neurological function (see Wallwork et al.16), which emphasize 
the capacity of cortical processing to integrate cognitive and contextual variables.17,18 

There is limited evidence investigating pain science education in adolescents. To date, three 
school-based studies have demonstrated that adolescents have the capacity to learn pain science 
topics via a 30-minute lecture,19 an 11-minute video,20 and a four-week classroom-style 
intervention.21 The classroom intervention study is the only randomized controlled trial, 
investigating the effects of adolescent pain science education, by combining education with neck 
exercises for chronic neck pain.21 However, this study was too small to detect clinically-meaningful 
effects, and included a short follow-up (i.e. 4 weeks). 
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Curricula-building is an important part of health education, yet no curricula exist to educate 
adolescents about pain. We set out to begin the process of developing an adolescent pain science 
education curriculum, starting with establishing key learning objectives. An interdisciplinary meeting 
was held in March 2018 in Adelaide, South Australia. The a priori objective of the meeting was to 
identify and gain consensus on key learning objectives for adolescent pain science education using a 
modified-Delphi process.  

Methods 

Design 

We conducted a three-round modified Delphi process during an interdisciplinary meeting on 20-21st 
March 2018 in Adelaide, Australia. The Delphi approach is a consensus method to determine the 
extent to which a group of individuals agree on given topics, using iterative rounds, interspersed 
with controlled feedback.22 A modification involved the fact that respondents were not anonymous 
during the discussion process. 

Panel 

A convenience sample of participants were invited to attend the meeting if they were available to 
attend a workshop in Adelaide on 20-21 March 2018 following the Pain Adelaide Scientific Meeting 
on 19th March 2018, and satisfied one or more of the following criteria: previously published in the 
field of pain science education, pediatric pain or pain perception, working clinically in pediatric pain 
medicine, expertise in pain curriculum development or consumer-targeted pain education resources 
or pursing graduate studies in pediatric pain. There is no consensus regarding the optimal number of 
panelists in the Delphi-process; the experience and expertise of the panelists is considered more 
important than the number.23 G.L.M. invited panelists, coordinated the meeting and served as 
moderator.  

Procedures 

On the first day, panelists attended a series of presentations to review the state of the field of 
pediatric pain science education (see Table 1 for meeting agenda). On day two, a modified Delphi 
study was conducted to identify and gain consensus on pain science education learning objectives 
for adolescents. The number of rounds was predetermined at 3. Panelists were instructed to focus 
on the content of the learning objective, not on developing age-appropriate language for that 
learning objective.  

 

TABLE 1 HERE 
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Round 1 

In round 1, panelists were divided into two groups by the moderator aiming to achieve an even split 
of expertise. Both groups were asked to list potential learning objectives for adolescent pain science 
education. As stimulus, both groups were provided a reference list of pain science learning 
objectives previously developed for adults24,25 and children (aged 8 – 12)26. The moderator compiled 
all suggested learning objectives into one list.  

Round 2 

In round 2, the compiled list of proposed learning objectives was supplied to the two groups. The 
groups were asked to remove similar or duplicate learning objectives and those they deemed 
unnecessary. The moderator retrieved the two lists and noted discrepancies. A discussion around 
discrepancies was facilitated by the moderator, until consensus was achieved.  

Round 3 

In round 3, the list of potential learning objectives derived from round 2 were presented to all 
panelists. They were asked to anonymously select the top five learning objectives for relevance to 
adolescents using anonymous, electronic survey software (SurveyMonkey™). After each round the 
anonymous results were reported to the panelists, and they were given the opportunity to ‘rescue’ 
the bottom two ranked objectives. If a rescue was attempted, it would trigger a group discussion 
and a revote. If no rescue was attempted, the bottom two ranked objectives were discarded until 
seven remained. We chose seven objectives on the basis of a large literature, particularly the work 
of Miller.27 We concede that that work was based on short-term memory experiments, and that 
keeping to ‘the magical number seven’ when it comes to learning objectives also reflects the 
collective opinion of panelists on a balance between coverage of the content and manageability of 
the curriculum.  

Results 

Panel  

A total of 14 invitations were sent to potential participants. Twelve participants formed the panel, 
and all 12 participated in the entirety of the three-round modified-Delphi process. The 
characteristics of the participants are presented in Table 2. The mean age of the panelists was 38.3 
years (± 12.4 years). Seven participants (58.3%) were female. Nine participants (75%) worked in 
Australia, two (16.7%) in the United States of America and one (8.3%) in Canada. The panel was 
constituted of experts from various health-related professions, including; physical therapists (50%), 
psychologists (25%), a medical doctor (8.3%), a nurse (8.3%) and an exercise physiologist (8.3%).  

TABLE 2 HERE 
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Results of round 1 

A flow chart outlining the modified-Delphi process is provided in Figure 1. In round 1, two groups of 
six panelists were formed. Group 1 and Group 2 proposed 15 and 16 learning objectives respectively, 
resulting in a total of 31 candidate learning objectives for adolescent pain science education.  

 

FIGURE 1 HERE 

 

Results of round 2 

The same two groups of six panelists were retained for round 2. Following group discussions, Group 
1 and Group 2 retained 7 and 10 learning objectives respectively. The moderator then facilitated a 
discussion with all panelists to reach consensus on discrepancies. The discrepancies included: (1) 
Group 2 split ‘pain is a protective output’ into two learning objectives: ‘pain is a protector’ and ‘the 
pain system can become overprotective’. Consensus was reached that these would remain 2 
separate learning objectives. (2) Group 2 included ‘it is possible to live a normal life again’ as an 
independent learning objective, whereas Group 1 removed this objective entirely. Agreement was 
reached to include this objective, but re-worded to ‘it is possible to improve/get better/you can do 
it’. (3) Group 2 had included ‘no-one else can decide whether or not you are in pain’ as an 
independent learning objective, whereas Group 1 clustered this in a group titled ‘your pain is unique 
and real’. Agreement was reached to amalgamate the two objectives into one, reworded to ‘your 
pain is unique and real (valid) and no-one else can decide if you have it’. (4) The following objectives 
did not fall under another category and both groups agreed on removing these entirely: ‘your brain 
is not broken’ and ‘pain is common’. At the conclusion of round 2, consensus was reached that 9 of 
the 31 original learning objectives were retained. 

Results of round 3 

Panelists indicated the top five most relevant learning objectives for adolescents, from the nine 
identified in round 2 (see Figure 2). The highest ranked learning objective was ‘there are many 
potential contributors to anyone’s pain’ indicated in the top 5 by all 12 participants (100%). The two 
lowest ranked objectives were ‘pain is unique and real (valid) and no-one can decide if you have it’ (5 
of 12; 42%) and ‘it is possible to improve/get better/you can do it’ (3 of 12; 25%). A re-vote and 
discussion were triggered, resulting in the same two learning objectives being ranked lowest, and 
consequently discarded. At the conclusion of round 3 the following seven learning objectives were 
proposed: 1) Pain is a protector; 2) The pain system can become overprotective; 3) Pain is a brain 
output; 4) Pain is not an accurate marker of tissue state; 5) There are many potential contributors to 
anyone’s pain; 6) We are all bioplastic and; 7) Pain education is treatment. Further explanations of 
adolescent learning objectives are presented in Table 3. A comparison of adult and adolescent pain 
science learning objectives is presented in Table 4.  
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FIGURE 2 HERE 

 

TABLE 3 HERE 

 

TABLE 4 HERE 

Discussion 

Following a modified-Delphi process 12 panelists reached consensus on seven key learning 
objectives for adolescent pain science education: 1) Pain is a protector; 2) The pain system can 
become overprotective; 3) Pain is a brain output; 4) Pain is not an accurate marker of tissue state; 5) 
There are many potential contributors to anyone’s pain; 6) We are all bioplastic and; 7) Pain 
education is treatment. These learning objectives have the potential to form the basis of an 
education curriculum to improve an adolescent’s knowledge of pain.  

It is noteworthy to consider that a large proportion of panelists (43%) ranked the learning 
objective ‘pain is unique and real (valid) and no-one can decide if you have it’ in their list of top five 
objectives. However, due to our a-priori aim of retaining only seven learning objectives, this item 
was not included in the final outcome. Some may consider this eighth learning objective clinically 
useful and we include it here for consideration of future endeavours in adolescent pain science 
education. 

Comparison between adult and adolescent learning objectives 

There are similarities between extant adult and new adolescent pain science learning objectives (see 
Table 4). Both sets of objectives emphasize the involvement of the brain in pain perception, 
differentiate pain from tissue damage or injury, and outline that the pain system can adapt. 
However, there are also clear differences. The adult version outlines neurophysiological processes of 
pain persistence (e.g. descending modulation), for adolescents, the concept that ‘pain can become 
overprotective’ is introduced instead. The adolescent concepts are also simplified compared to adult 
educational objectives. For example, while adult objectives refer to distributed brain activity, the 
adolescent objectives describe pain as a brain output, and state that ‘pain is a protector’. Instead of 
describing the influence of environmental or contextual factors as for adults, the adolescent 
objectives state ‘there are many potential contributors to anyone’s pain’. Finally, the adolescent 
objectives do not include language that refers to ‘pain messages’ versus ‘danger messages’, such is 
seen in adult objectives.  

It is important to keep in mind that the aim of the Delphi process was to identify the broad 
concepts, not precisely define the optimal wording. The language used to present these concepts to 
adolescents will likely need to be simplified and embedded in examples and contextual information. 
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The differences between adult and adolescent learning objectives for pain science likely reflects the 
panelists views on what constitutes developmentally appropriate content for adolescence. Achieving 
language appropriate for adolescent development was outside the scope of the aim of this meeting, 
however addressing this will be a necessary next step. 

Limitations 

This study has limitations. First, the panel did not include adolescents with persistent pain or their 
families, because we were concerned about developing the curriculum and key scientific concepts. 
We consider it imperative that adolescents and their families be involved in progressing from this 
stage to the development of resources, clarification of messages, and identification of concepts they 
value and believe are important. As a next step, young people and their parents should be involved 
in the co-creation and testing of pain science education resources. Second, the panel included 
institutional representation from three countries, Australia, the United States and Canada. As such, 
the panelist’s reflections on learning objectives are likely to be influenced by the culture, ethnicity, 
and health care systems of these countries (although we note that some of the panelists had 
previously lived and grown up in other countries). It is possible that adolescents living in developing 
countries may require a different set of learning objectives. Third, this study did not differentiate 
developmental stages across adolescence. There may be benefit in tailoring pain science learning 
objectives to the different developmental stages (e.g. early, middle, late adolescence), rather than 
the entire period. Tailoring may be required according to an adolescent’s educational and literacy 
level. Future testing of these objectives could explore whether this is necessary. 

Future directions 

Several pain science learning objectives have been recommended, but a curriculum is required to 
extend this work. Future research may consider developing the content of these learning objectives, 
exploring the necessity of education tailored to pain conditions, testing delivery methods, and 
evaluating credibility of information. It is possible that adolescents with persistent pain may benefit 
from increasing pain science literacy within their wider community, including parents, caregivers, 
siblings, healthcare providers, school personnel and peers. There is an outstanding need for a 
validated tool to measure pain science knowledge of adolescents, such as those that exist for 
adults,15,24 and are being developed for children (8 – 12 years).26 Finally, to determine what effect 
pain science education actually has on patient-relevant outcomes, trials should follow. Considering 
the difficulties undertaking randomised controlled trials in paediatric populations,28 alternate 
designs may be considered such as single case experimental designs and multiple-baseline designs.  

Conclusion 

The interdisciplinary meeting on adolescent pain science education, held in Adelaide, Australia, 
gathered clinical and research professionals across pain education and pediatric pain to identify 
learning objectives for clinical application of pain science education to adolescents. We reached 
consensus on seven learning objectives to form the foundations of a pain science education 
curriculum: 1) Pain is a protector; 2) The pain system can become overprotective; 3) Pain is a brain 
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output; 4) Pain is not an accurate marker of tissue state; 5) There are many potential contributors to 
anyone’s pain; 6) We are all bioplastic and; 7) Pain education is treatment.   
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Table 1  

Day 1 
 
• 4 x presentations from panelists on topics including a child’s concept of pain, pediatric 

pain in public health, current pain education resources and designing pain 
management resources.  

• Group discussion regarding: 
– What is the current evidence base for adolescent pain education? 
– Are there gaps in the evidence base? 
– What are the barriers to adolescent pain education? 
– Who are the target learners for pain education? 
– Are there particular pain conditions for pain education? 
– Consider a roadmap for funding, development, testing and dissemination of 

pain education resource. 
– Identify key persons as peer review committee. 
– Outline expectations and responsibilities moving forward. 

• Moderator collates findings from the discussion and provides to group via email for 
review.  
 

Day 2 
• Recap of previous days findings.  
• Commence modified Delphi-process to identify adolescent pain science learning 

objectives. 
o Round 1 
o Round 2 
o Round 3 

• Discussion regarding next steps.  
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Panelists (n=12) N (%) 

Age mean (SD) 38.3 (± 12.4)  
Gender (female) 7 (58.3) 

Education 
PhD 
Master’s degree 
Bachelor’s degree 

 
7 (58.3) 
3 (25) 
2 (16.7) 

Place of work* 
University or other research institute 
Hospital 
Primary care 

 
9 (75) 
6 (50) 
3 (25) 

Years of work experience, mean (SD) 
In research (n=12) 
In clinical practice (n=9) 

 
7.9 (6.2) 
15.4 (13.2) 

Professional background 
Medicine 
Nursing 
Psychology 
Physiotherapy 
Exercise physiology 

 
1 (8.3) 
1 (8.3) 
3 (25) 
6 (50) 
1 (8.3) 

Country of work 
Australia 
United States of America 
Canada 

 
9 (75) 
2 (16.7) 
1 (8.3) 

Expertise* 
Pediatric pain 
Persistent pain 
Pain science education 
Pain perception 
Pain curriculum development 
Creating consumer-targeted pain 
education resources 

 
8 (66.7) 
9 (75) 
6 (50) 
3 (25) 
5 (25) 
 
3 (25) 

*More than one option could be selected

 

Table 2 
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Learning objective Meaning 

Pain is a protector  The purpose of pain is protection, not detection of damage. The 

protective purpose of pain integrates evidence showing a range of 

factors from across biopsychosocial domains that modulate pain. The 

protective purpose of pain integrates the effect of inflammation on 

stimulus response profiles of primary nociceptive afferents and the 

effect of enhanced response profiles within nociceptive processing in 

the spinal cord and brain (see Moseley & Butler 201825 for expanded 

review). 

The pain system 

can become 

overprotective 

A reduction in response thresholds (allodynia), increase in receptive 

fields29 and a widening of effective stimuli reflect an enhancement of 

the protective function of pain. This concept includes the notion that 

the longer pain persists, the more likely it is that it is overprotective.  

Pain is a brain 

output 

Pain is not created in the tissues but is a conscious feeling that urges 

one to act to protect a particular body part or parts. While an isolated 

brain could not produce pain, the brain is the most proximal and major 

contributor to the experience. 

Pain is not an 

accurate marker of 

tissue state 

Experimental and clinical data clearly demonstrate that pain does not 

hold an isomorphic relationship with tissue state, nor nociceptive 

activity.30,31 

There are many 

potential 

contributors to 

anyone’s pain 

Pain is a biopsychosocial phenomenon. Contributions to pain are 

personally unique, influenced by previous exposure and learning, and 

context dependent. Other factors that influence pain include 

emotional state, sleep, nutrition, physical state, understanding of pain, 

other sensory cues (see Moseley & Butler 201825 for expanded 

review). 

We are all 

bioplastic 

Biological systems are inherently adaptive and change in function and 

often in structure in response to demand. Learning within the pain 

system can explain enhanced sensitivity, reduced pain thresholds and 
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hyperalgesia that accompanies many persistent pain states.18 Active 

and targeted strategies can reduce sensitivity of the pain system 

(e.g.32,33). 

Pain education is 

treatment 

Level 1 evidence in adults demonstrates that pain education reduces 

pain, disability and a range of markers relevant to quality of life.11,12 

The notion that pain-related knowledge influences pain is consistent 

with contemporary theories in the pain field. 

 

Table 3 
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Adolescent Adult
Modified-Delphi 
results 

Explain Pain Supercharged25 Revised Neurophysiology of Pain 
Questionnaire24 

Pain is not an 
accurate marker 
of tissue damage 
 

Pain and tissue damage rarely 
relate 
 

Pain only occurs when you are injured 
or at risk of being injured (False) 
Chronic pain means that an injury 
hasn't healed properly (False) 
Worse injuries always result in worse 
pain (False) 
Pain occurs whenever you are injured 
(False) 

Pain is a brain 
output 
 

Pain involves distributed brain 
activity 

The brain decides when you will 
experience pain (True) 
 

There are many 
potential 
contributors to 
anyone’s pain 
 

Pain relies on context
 

When you injure yourself, the 
environment that you are in will not 
affect the amount of pain you 
experience, as long as the injury is 
exactly the same (False) 

Pain education is 
treatment 

Learning about pain can help 
the individual and society 
 

We are all 
bioplastic 

We are bioplastic

Pain is a protector  
 

Pain is one of many protective 
outputs 

Pain can become 
overprotective 

 

 Pain is normal, personal and 
always real 

 Active treatment strategies 
promote recovery  

 Pain depends on the balance 
of danger and safety 

 There are danger sensors, not 
pain sensors 
 

When part of your body is injured, 
special pain receptors convey the pain 
message to your brain (False) 
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Special nerves in your spinal cord 
convey 'danger' messages to your 
brain (True) 
When you are injured, special 
receptors convey the danger message 
to your spinal cord (True) 

  It is possible to have pain and not 
know about it (False) 

  Nerve adapt by increasing their 
resting level of excitement (True) 

  Descending neurons are always 
inhibitory (False) 

 

 

Table 4 
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Figure 1 
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Figure 2 
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Figure 1 

Flow chart of Delphi-style process for adolescent pain science education learning objectives. 
(n=number of learning objectives). 

Figure 2 

Outcome of round 3 ranking of top five adolescent pain science learning objectives by 12 panelists. 

Table 1 

Meeting agenda surrounding modified-Delphi. 

 

Table 2 

 Characteristics of the panel. 

 

Table 3 

 Key learning objectives for adolescent pain science education resulting from a modified-Delphi style 
consensus. 
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Supplementary 1 

 

Round 1: Brainstorm (n=31)  
Round 2: Collate, 
cluster, cull (n=9) Round 3: Prioritise (n=7) 

All your pain is real/ your pain is a 
valid experience 

Your pain is unique and 
real (valid) and no-one 
can decide if you have it 

Your pain is unique and 
real (valid) and no-one 
can decide if you have it  

Pain is personally unique Pain is personally unique 

Noone else can decide whether or 
not you are in pain 

Noone else can decide 
whether or not you are 
in pain 

Pain is a protective output/ Pain is a 
protector with varying accuracy Pain is a protector Pain is a protector 

Pain can become overprotective 
Pain can become 
overprotective/sensitive

Pain can become 
overprotective/sensitive

Pain is a brain output Pain is a brain output Pain is a brain output 
The brain decides on how much pain 
you feel 

The brain decides on 
how much pain you feel 

There are many potential 
contributors to anyone’s pain 

There are many 
potential contributors 
to anyone’s pain 

There are many 
potential contributors 
to anyone’s pain 

The entire human is involved in 
producing pain 

The entire human is 
involved in producing 
pain 

Contributions to pain are personally 
unique 

Contributions to pain are 
personally unique 

Pain relies on context Pain relies on context 

Past experience influences pain 
Past experience 
influences pain 

Attention/distraction influences pain 
Attention/distraction 
influences pain 

Other senses influence pain 
Other senses influence 
pain 

Emotional state influences pain 
Emotional state 
influences pain 

Sleep and nutrition influence pain 
Sleep and nutrition 
influence pain 

Your physical state influences pain 
Your physical state 
influences pain 

Your own understanding of pain will 
influence your pain 

Your own understanding 
of pain will influence 
your pain 
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Pain and tissue damage are poorly 
related/Pain and injury/damage 
aren’t closely related 

Pain is not an accurate 
marker of tissue 
damage 

Pain is not an accurate 
marker of tissue 
damage 

We are all bioplastic We are all bioplastic We are all bioplastic 

The longer we have pain, the more 
easily our pain occurs - Hebbian 
learning 

The longer we have pain, 
the more easily our pain 
occurs - Hebbian 
learning 

Your brain is powerful Your brain is powerful 

The brain is constantly changing 
The brain is 
constantly changing 

You can learn how to change your 
own pain 

You can learn how to 
change your own pain 

Your brain is wired for learning 
Your brain is wired for 
learning 

Pain education is treatment 
Pain education is 
treatment 

Pain education is 
treatment 

Your own understanding of pain will 
influence the impact of pain on your 
life 

Your own understanding 
of pain will influence the 
impact of pain on your 
life 

It is possible to learn how to live a 
normal life again 

It is possible to 
improve/get better/you 
can do it 

It is possible to 
improve/get better/you 
can do it 

You have everything you need to 
change 

You have everything you 
need to change 

Pain is common Pain is common 
Your brain is not broken Your brain is not broken 

 




