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Abstract
Appropriate outcome measures and high-quality intervention trials are critical to advancing care for children with chronic pain. Our
aim was to update a core outcome set for pediatric chronic pain interventions. The first phase involved collecting providers’,
patients’, and parents’ perspectives about treatment of pediatric chronic pain to understand clinically meaningful outcomes to be
routinely measured. The second phase was to reach consensus of mandatory and optional outcome domains following the
OMERACT framework. A modified Delphi study with 2 rounds was conducted including 3 stakeholder groups: children with chronic
pain (n 5 93), their parents (n 5 90), and health care providers who treat youth with chronic pain (n 5 52). Quantitative and qualitative
data from round 1 of the Delphi study were summarized to identify important outcomes, which were condensed to a list of 10
outcome domains. Round 2 surveys were analyzed to determine the importance of the 10 domains and their relative ranking in each
stakeholder group. A virtual consensus conference was held with the steering committee to reach consensus on a set of
recommended outcome domains for pediatric chronic pain clinical trials. It was determined, by unanimous vote, that pain severity,
pain interference with daily living, overall well-being, and adverse events, including death, would be considered mandatory domains
to be assessed in all trials of any type of intervention. Emotional functioning, physical functioning, and sleep were important but
optional domains. Last, the research agenda identifies several important emerging areas, including biomarkers. Future work
includes selecting appropriate validated measures to assess each outcome domain.
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1. Introduction
Despite the high prevalence, cost, and impact of child and
adolescent chronic pain, the evidence base for chronic pain
interventions is limited and considered a priority to address.3,10
Appropriate outcome measures and high-quality intervention
trials are critical to advancing care. In 2006, a pediatric working
group of the Initiative on Methods, Measurement, and Pain
Assessment in Clinical Trials (PedIMMPACT), conducted a 2round Delphi poll and consensus meeting to identify core
outcome domains for clinical trials of pain interventions in
children.12 Eight domains were recommended for chronic pain

trials: pain intensity, physical functioning, symptoms/adverse
events, global satisfaction with treatment, emotional functioning,
role functioning, sleep, and economic factors.
PedIMMPACT recommendations have been used to guide
outcomes measurement in clinical registries and trials.2,15
However, there are concerns about the uptake of these
recommendations over the past 12 years. Connolly et al.6
conducted a systematic review of reporting practices in 107
randomized controlled trials (RCTs) of pediatric chronic pain
interventions. Nearly all trials included pain intensity as an
outcome domain, but fewer than 35% included outcomes in
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any other recommended domain, suggesting insufficient use of
this core outcome set (COS).
Although the reasons behind its limited uptake need to be
further investigated, several concerns have been raised about the
relevance of the PedIMMPACT recommendations and the
process used to derive them. First, PedIMMPACT used a
consensus process with a relatively small group of
professionals/researchers in pain medicine and did not incorporate the perspectives of patients with chronic pain or their
parents. Second, the group combined the consideration of acute
and chronic pain outcomes in one consensus meeting, which
may have artificially inflated similarities in the COSs for acute and
chronic pain. Third, there is a lack of specificity in the
recommendations to guide its use and no prioritization of
domains (all are considered core outcomes).
Progress has been made in the field of rheumatology through
the Outcome Measures in Rheumatoid Arthritis Clinical Trials
(OMERACT), an independent international initiative that includes
health professionals and patient research partners focused on
outcome measures and measurement methodology. One of their
major contributions is the development of a systematic framework to help guide the work of choosing relevant outcome
domains for clinical populations. Recently, integrating the
perspectives of providers, patients, and families, the OMERACT
framework was used to update a COS in juvenile idiopathic
arthritis.13 Using the OMERACT framework to guide an update of
pediatric chronic pain outcome domains is an advance that may
improve relevance and provide a common language for
measurement methodology.
Our aim is to update a COS for pediatric chronic pain
interventions. The first phase of our study involved collecting a
spectrum of providers’, patients’, and parents’ perspectives
about treatment of pediatric chronic pain to understand clinically
meaningful outcomes that should be routinely measured. The
second phase was to reach consensus of mandatory and
optional outcome domains following the OMERACT framework.
A future phase will include recommendations for validated
measures to assess each outcome domain.

2. Methods
2.1. Study overview
We used the OMERACT recommended methods to choose
outcome domains using provider, patient, and parent input
followed by an expert consensus meeting. The steering
committee was comprised of cochairs (T.M.P. and G.A.W.)
who designed the project and an international panel of 5 other
pediatric pain researchers. The group had a diversity of expertise
in assessment, clinical trials, clinical practice, critical analysis, and
outcomes (K.A.B., G.C., C.E., S.K.-Z., and A.L.S.). Three
members of the steering committee had previously served on
the 2006 PedIMMPACT consensus group (T.M.P., G.A.W., and
C.E.). The steering committee met several times to develop the
Delphi surveys and then to integrate the proposed domains into
the OMERACT framework. The findings from the Delphi poll were
distributed to the committee, and a virtual 1-day meeting was
held to select final outcome domains.
2.2. Participants
A convenience sample of child and parent participants were
recruited from a cohort who had previously participated in a
multicenter clinical trial of a pain self-management app.14 This
cohort was selected because they had a range of chronic pain

conditions, represented multiple clinics across the United States,
and had previous experience with a clinical trial. Children had
chronic pain (defined as pain present for at least 3 months) with or
without a concurrent chronic health condition and had been
evaluated or treated in 1 of 8 pain or gastroenterology clinics
across the United States.
To select a range of providers caring for children with chronic
pain, we recruited a convenience sample of providers from 3
sources: (1) Seattle Children’s Hospital (including pain medicine,
pediatrics, adolescent medicine, gastroenterology, rehab medicine, hematology/oncology, etc.), (2) the 5 children’s hospitals
that were involved in the clinical trial,14 and (3) from an
announcement on the American Society of Pediatric
Hematology/Oncology listserv. Eligibility criteria for the providers
included physicians, nurse practitioners, psychologists, and
rehabilitation therapists caring for children and adolescents with
chronic pain as part of their clinical practice. This study was
conducted under 2 separate protocols that were either approved
or considered exempt by the Institutional Review Board at Seattle
Children’s Hospital.
2.3. Modified Delphi study
A modified Delphi study with 2 rounds was conducted to
understand the most important domains to use in clinical trials
or longitudinal clinical registries as reported by children and
adolescents with chronic pain, their parents, and health care
providers who treat youth with chronic pain. Surveys were
administered by a REDCap9 interface hosted by the University of
Washington. Providers, children, and their parents were invited to
participate in the study through an email invitation, explaining the
purpose of the study, providing instructions, and a REDCap link
to access and complete the study survey. Consent language was
included in the instructions, and completion of the survey was
considered implicit informed consent. All completers from round
1 were invited to participate in round 2. Children and parents were
sent a $20 (US) gift card on questionnaire completion in each
round (up to $40 total). Providers were entered into a lottery to win
a $100 gift card for each round of the survey.
Round 1: parent and child surveys were designed following the
process outlined by Sinha19 for COSs for pediatric chronic
conditions. Round 1 surveys for children and parents included
open-ended questions about their perspectives on how well their
treatments for chronic pain have been working and how to
identify when a pain treatment should be changed because of
lack of improvement. They were also asked about any worries
related to treatments they are receiving for chronic pain. Round 1
provider surveys were also open-ended and asked the participant
to list up to 10 beneficial outcomes that they find clinically most
important in treating children and adolescents with chronic pain.
Providers were also asked about harmful effects or outcomes by
listing up to 10 harmful outcomes that they consider important in
recommending changing a child’s treatment for chronic pain.
These same questions were asked for outcomes for longitudinal
registries.
Demographic information (eg, age, sex, and pain condition) on
children was available from our previous trial. Providers supplied
their professional background information and years in practice
on the surveys. Demographic information was not obtained for
parents.
Round 1 open-ended responses were analyzed qualitatively to
summarize responses from providers, children/teens, and
parents. Data were sorted and analyzed using NVivo software.17
We conducted thematic analysis with an inductive approach.
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After initial familiarization with the data, one researcher (U.R.P.)
completed coding of the data and in collaboration with the first
author (T.P.), generated themes. The 2 coders reached
consensus regarding each disagreement (27% of responses
required discussion), and most stemmed from ambiguous
patient/parent responses. Inconsistencies were addressed after
reviewing all themes, which were also defined and named as
outcome domains, and further refined for use in Round 2 surveys.
Definitions for each domain were developed considering themes
across stakeholder groups.
Round 2: surveys were sent only to children, parents, and
providers who had completed Round 1. All stakeholder groups
completed the same survey structure using the list of 10 domains
identified in Round 1. Round 2 surveys included a description of a
clinical trial and of an outcome domain in lay language modeled
after Sinha et al.19 Participants rated how important they
perceived each of the 10 domains to be for assessing outcomes
of pediatric chronic pain interventions using a scale of 0 (not
important) to 10 (most important). Then, they selected the 5
domains most important to them and ranked them by level of
importance from first to fifth. A write-in option was available to
propose any other domains (not included) that they believed were
important to be measured in a clinical trial for pediatric chronic pain.
Round 2 data were summarized using item level means and
medians using STATA v.14 software. Rankings were determined
by assigning weights to each rank, calculating a “priority ranking
score” for each domain, and comparing scores to establish a rank
of the domain.

3. Results
3.1. Modified Delphi study
In round 1, 136 child–parent dyads and 97 providers were invited to
participate in the study. Of those invited, we received completed
surveys from 235 stakeholders, of which 93 were children/
adolescents, 90 were parents, and 52 were providers. Round 2
surveys were sent to the 235 individuals who completed round 1.
Completion rates were high with a total of 215 stakeholders
completing round 2 surveys (91% response rate) of which 86 were

Figure 1. Study flowchart showing participants in each round.
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children/adolescents, 85 were parents, and 44 were providers.
Figure 1 shows the participant flow through the study.
Table 1 shows demographic and professional background
information for children and providers. Child participants ranged in
age from 11 to 19 years (mean 5 15.8, SD 5 2.2). Children had
various pain conditions including abdominal pain (28%), musculoskeletal pain (16%), head pain (12%), and neuropathic pain
(11%); 15.1% had a concurrent chronic health condition (eg, sickle
cell disease, chronic pancreatitis). Half of the providers surveyed
were physicians, about a quarter were psychologists, 15% were
nurses, and 6% were physical therapists. Most common specialty
areas were pain medicine, hematology and oncology, neurology,
and gastroenterology. The experience level (in terms of years of
experience) was variable, ranging from less than 5 years to more
than 15 years of experience. There were no differences in
demographic (age and sex) or clinical variables (type of pain
condition) between children who completed round 1 and round 2
surveys or in those who chose to participate in the survey vs
nonresponders. There were no differences between the providers
in specialty or career stage who participated in each round.
Quantitative and qualitative data from round 1 were summarized to identify outcomes of importance. Providers listed a mean
of 7.2 beneficial outcomes and 4.8 harmful outcomes. Because
provider responses were almost identical in the separate queries
for outcome domains for clinical trials and for longitudinal
registries, these data were combined.
Qualitative coding was conducted in several phases. First,
within each stakeholder group, themes were identified from the
round 1 surveys and coded into outcome domains. Frequency
counts of outcome domains were computed for each stakeholder
group to identify most commonly endorsed outcomes. Table 2
shows the 17 domains that were identified across stakeholder
groups. Second, across stakeholder groups, further classification
was performed to condense the 17 domains to a list of 10
outcome domains to use in round 2 surveys based on frequency
of endorsement. Some further refinement was performed by the
steering committee to reduce overlapping domains and increase
fit with the OMERACT framework. Table 3 shows how the
domains fit the OMERACT 2.0 framework core areas (death, life

2542

·

PAIN®

T.M. Palermo et al. 162 (2021) 2539–2547

Table 1

Delphi poll and survey respondent characteristics.
Respondent characteristics
Groups
Children
Parents
Providers
Patient demographics
Age (mean, SD)
Sex (n, %)
Female
Male
Type of pain condition (n, %)
Abdominal pain
Musculoskeletal pain
Orofacial and head pain
Neuropathic pain
Spine pain
Unspecified chronic pain
Chest pain
Missing/unknown
Provider characteristics
Professional background (n, %)
Physician
Psychologist
Registered nurse/nurse practitioner
Physical therapist
Physician assistant
Practice specialty (n, %)
Pain medicine
Hematology and oncology
Neurology
Gastroenterology
Adolescent medicine
Rehabilitation medicine
Gynecology
Others (eg, orthopedics, orthopedic surgery, and sports medicine)
Years of experience (y; n, %)
0-5
6-10
11-15
$16

impact, and pathophysiological manifestations).5 Considering
themes across stakeholder groups, definitions for each outcome
domain were developed.
Round 2 surveys were analyzed to determine the importance of
each domain and its relative ranking in each stakeholder group.
Table 4 shows the mean and median importance ratings for each
of the 10 domains presented in the round 2 surveys by stakeholder.
All 3 stakeholder groups gave the highest importance ratings to
quality of life. Although they were ranked in a slightly different order
for each group, there was consistency across the 3 groups on their
ranking of the 5 most important domains: quality of life, pain
severity, emotional functioning, physical functioning, and pain
interference. However, there was a divergence of opinion on some
domains, most notably the importance of opioid medication use
was perceived differently by children and parents vs providers, with
providers deeming it to be more important.
3.2. Steering committee consensus meeting
In April 2020, once the Delphi study was completed, a virtual
consensus conference was held with the steering committee with

Phase 1, n 5 235

Phase 2, n 5 215

93
90
52

86
85
44

15.0 (2.1)

15.0 (2.1)

78 (84)
15 (16)

71 (83)
15 (17)

29 (31)
15 (16)
11 (12)
10 (11)
11 (12)
9 (10)
2 (2)
6 (6)

27 (31)
15 (17)
11 (13)
9 (10)
9 (10)
8 (9)
2 (2)
5 (6)

27 (52)
13 (25)
8 (15)
3 (6)
1 (2)

22 (50)
12 (27)
7 (16)
3 (7)
0 (0)

21 (40)
10 (19)
4 (8)
4 (8)
2 (4)
2 (4)
2 (4)
7 (13)

17 (39)
10 (23)
4 (9)
2 (5)
2 (5)
2 (5)
0
7 (16)

16 (31)
16 (31)
9 (17)
11 (21)

15 (34)
12 (27)
11 (25)
6 (14)

the goal to reach consensus on a set of recommended outcome
domains for pediatric chronic pain clinical trials and longitudinal
registries. The meeting agenda included presentations and
discussions about the goals of the project, earlier work performed
by PedIMMPACT and other COSs, how to apply the OMERACT
framework, and methodology to consider for future measure
selection.
The committee had extensive discussion related to quality of life as
an outcome domain, recognizing overlap with several other domains
of physical or psychosocial health that are typically incorporated into
quality of life assessment. The committee judged that including
quality of life, physical functioning, and emotional functioning as
separate domains were redundant. To improve specificity and
reduce overlap, the committee decided to separate out the primary
domains that comprise quality of life. A patient’s overall (global) wellbeing represents a unique aspect of quality of life not captured by the
other important domains identified by stakeholders. Thus, the
committee decided to modify the domain quality of life to “overall
well-being.”
The committee also reviewed the treatment satisfaction
domain, which was operationalized in the survey as the patient’s
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Table 2

Initial 17 domains identified from phase 1 stakeholder input.
Domains identified

Web survey of teens

Web survey of parents

Delphi poll of providers

1. Impact on diet

ü

ü

ü

2. Reduced physical activity

ü

ü

3. Missed school

ü

ü

4. Reduced social activities

ü

5. Fatigue

ü

6. Reduced mobility

ü

7. Sleep problems

ü

ü

8. Limitations in independence and long-term
potential

ü

ü

9. Reductions in quality of life

ü

10. Using pain self-management skills

ü

ü

ü

11. Impact on emotional or psychological
functioning

ü

ü

ü

12. Fear of pain

ü

ü

13. Pain severity

ü

ü

ü

14. Side effects of treatments

ü

ü

ü

ü

ü

15. Occurrence of nonpain symptoms

ü
ü

ü
ü
ü

ü

ü

16. Use of opioids
17. Uncertainty about long-term outcomes

ü

ü

global perception of improvement in response to treatment.
There were several issues with the domain that were considered.
First, in the initial round surveys, all 3 stakeholder groups
mentioned descriptors about improvements over time in the
child’s independence, activities, etc. but did not specifically
describe this as “response to treatment,” although this label was
used in the Delphi poll. Across the stakeholder groups, the
importance ratings for treatment satisfaction/response to treatment were lower compared with other domains. Thus, the
committee did not vote to include this domain in the final COS.
However, the committee discussed that the assessment of
overall well-being could potentially capture overall perception of
improvement in addition to other aspects of well-being.

ü

There was also extensive discussion on patient and practitioner perspectives on opioid use. Use of opioids for chronic pain
is a source of intense public and political debate in the United
States and Canada because of the widespread misuse of
prescription and nonprescription drugs, although this is not the
case internationally.11 Moreover, there is overall limited use of
opioids for pediatric chronic pain, making the domain not relevant
for all trials. Many clinical trials of treatments for chronic pain
(especially in pediatrics) also explicitly exclude individuals using
opioid medications. The consensus, therefore, was that opioid
use should be considered as a delivery of care outcome
concerned with attitudes or appropriateness of this specific
treatment, and although opioid use may be relevant for some

Table 3

Shortlist of 10 domains identified for round 2 surveys.
Domains organized by OMERACT 2.0 core areas
Adverse events*
Side effects
Life impact
Pain interference
Quality of life
Physical functioning
Treatment satisfaction
Pain self-management skills
Opioid medication use
Pathophysiological manifestations
Pain severity
Emotional functioning
Sleep
* Death is the core area used in OMERACT 2.0, but the committee chose to use adverse events as an outcome, recognizing the rarity of death as an outcome of pediatric chronic pain interventions.
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Table 4

Importance ratings and final rankings of the 10 domains based on Round 2 stakeholder input.
Domain

Teens (n 5 86)

Parents (n 5 85)

Providers (n 5 44)

Importance
rating
(mean, SD)

Importance
Priority
rating
ranking
(median, IQR) score

Final
rank

Importance
rating
(mean, SD)

Importance
Priority
rating
ranking
(median, IQR) score

Final
rank

Importance
rating
(mean, SD)

Importance
Priority
rating
ranking
(median, IQR) score

Final
rank

Quality of
life

8.2 (2.6)

9 (7-10)

256

1

9.0 (1.6)

10 (9-10)

283

1

9.2 (1.2)

10 (9-10)

132

2

Pain
severity

8.1 (2.3)

9 (7-10)

241

2

9.0 (1.6)

10 (8-10)

268

2

7.9 (2.3)

9 (6-10)

57

4

Emotional
functioning

7.9 (2.5)

9 (7-10)

227

3

8.9 (1.6)

10 (8-10)

200

3

8.8 (1.2)

9 (8-10)

53

5

Physical
activity

7.4 (2.4)

8 (6-10)

128

4

8.4 (2.1)

9 (7-10)

90

5

9.0 (1.2)

9 (9-10)

75

3

Pain
8.0 (2.4)
interference

9 (7-10)

115

5

8.9 (1.6)

10 (8-10)

117

4

9.6 (0.7)

10 (9-10)

171

1

Sleep

7.7 (2.4)

8 (7-10)

105

6

8.7 (1.6)

9 (8-10)

65

6

8.3 (1.7)

9 (7-10)

36

8

Pain selfmanag
skills

7.5 (2.3)

8 (6-9)

74

7

8.6 (1.9)

9 (8-10)

117

4

8.3 (1.6)

8 (7-10)

41

7

Side effects 7.2 (2.7)

8 (6-9)

65

8

8.1 (2.1)

8 (7-10)

38

8

7.7 (1.9)

8 (7-9)

17

9

Treatment 8.0 (2.2)
satisfaction

8 (7-10)

54

9

8.4 (1.9)

9 (8-10)

58

7

8.7 (1.2)

9 (8-10)

43

6

Opioid
medication
use

4.5 (0-8)

24

10

6.3 (3.6)

7 (3-10)

36

9

7.7 (2.3)

8 (7-10)

14

10

4.4 (3.7)

IQR, interquartile range.

trials (eg, opioid sparing outcomes for a pharmacological
intervention), it should not be a core outcome domain.
Following the OMERACT methodology and their 3 layer onion
framework,5 the committee prioritized the domains obtained in
the Delphi study as: (1) core set of domains mandatory for all trials,
(2) important domains with optional inclusion, and (3) research
agenda (eg, domains that are exploratory and need further
research). The onion concept was recently updated to include
within the inner core set domains that are mandatory for specific
circumstances (eg, pain diagnoses), but the committee did not
identify any domains that fit this purpose.
During the meeting, it was determined, by unanimous vote,
that pain severity, pain interference with daily living, overall wellbeing, and adverse events, including death, would be considered
mandatory domains to be assessed in all trials of any type of
intervention. Emotional functioning, physical functioning, and
sleep were important but optional domains. Last, the research
agenda identifies several important emerging areas, including
biomarkers. Slight adjustments to labels for outcome domains
and definitions were made after the meeting. Final domains are
shown in Figure 2, and final definitions are shown in Table 5.

4. Discussion
The study objectives were to update a COS for pediatric chronic
pain interventions using an accepted framework and methodology. Our goal was to advance the earlier efforts conducted by the
initial PedIMMPACT group12 to incorporate scientific innovations
made in outcome measurement, include patients’ perspectives,
and use a more rigorous methodology. In particular, the initial
PedIMMPACT group was limited in its representativeness,
including only a small number of professionals in pediatric pain.

Moreover, the participants in the Delphi poll and the consensus
panel were the same, and the group combined a focus on acute
and chronic pain interventions, potentially conflating similarities in
the domains identified. Our updated methodology for the COS for
pediatric chronic pain interventions had 3 key improvements: (1)
precision is increased by focusing only on domains for chronic
pain interventions, (2) key stakeholder input from children with
chronic pain, parents, and a range of healthcare providers was
obtained, and (3) a steering committee applied the OMERACT
methodology to have a conceptual framework in which to
organize the domains for chronic pain interventions.
In our first phase of work presented in this report, we
conducted a 2-round Delphi poll with children with chronic pain,
their parents, and healthcare providers. Then, our steering
committee reached consensus on a COS layered within the
OMERACT framework that includes 4 mandatory domains to be
assessed in all clinical trials of pediatric chronic pain interventions:
pain severity, pain interference with daily living, overall well-being,
and adverse events. In addition, 3 optional domains important for
inclusion in some trials of chronic pain interventions were
identified: emotional functioning, physical functioning, and sleep.
The onion concept was recently updated to include within the
inner core set domains that are mandatory for specific
circumstances (eg, for specific diagnoses). The consensus was
not to use this category but rather recommend that all trials in
pediatric chronic pain include the mandatory domains to make it
possible to compare outcomes across trials and ultimately
develop an evidence base that allows patients and providers to
choose a treatment based on known beneficial effects and
potential risks.
By contrast, the initial PedIMMPACT recommendations were
for 8 domains for chronic pain trials: pain intensity, physical
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Table 5

Definitions of final outcome domains.
1. Pain interference with daily living—how much pain interferes with engagement in social, physical, and recreational activities.
2. Pain severity—perception of the severity of pain including how intense pain is and how frequently it occurs.
3. Overall well-being—perception of overall (global) well-being (eg, satisfaction with health and life)
4. Sleep—quantity and quality of sleep (eg, problems with falling sleep).
5. Physical functioning—ability to perform physical activities
6. Emotional functioning—psychological and emotional well-being (such as experiencing anxiety or depression).
7. Adverse events—an unwanted symptom or reaction from a treatment (eg, stomach upset, vomiting, fatigue, etc.).

functioning, symptoms and adverse events, global satisfaction
with treatment, emotional functioning, role functioning, sleep, and
economic factors. There are some areas of similarity in domains
of both pain and functional outcomes. However, a major
difference in the new COS is the prioritization of domains that
may allow for better matching recommendations to use. One of
the problems with the PedIMMPACT guidance is that 8 domains
were recommended for all trials, which was burdensome, and
also challenging to find valid assessments in each domain.
Findings from our Delphi poll and surveys indicated many
commonalities in perceptions of important outcomes across
stakeholder groups. The top 5 highest rated outcomes were
almost identical between stakeholders. However, there were also
some differences. For example, children and parents did not think
that taking opioid medications for chronic pain was a relevant
outcome, whereas providers did. Children and parents’ descriptions of treatment benefits were incorporated into the definitions
of each domain. The relevancy of our new COS for pediatric
chronic pain to research and clinical care is greatly enhanced by
including the patient/family voice.8,20
Related, the committee discussed the issue of opioid use as a
potential outcome domain. We eventually concluded that the use
of opioids in North America is a current issue topmost on many
providers’ minds because of the ongoing societal problem of
opioid misuse and addiction16,21, but this is not reflective of
perspectives in other regions. Indeed, there is an inequality in

consumption of opioid analgesics because of differences in
access and resources that has grown over time, with estimates in
2015 that almost 6.5 billion people lived in countries where opioid
analgesic consumption was low, very low, or extremely low.18
Although opioids are rarely prescribed for chronic pain in
pediatrics, they may have been given undue focus by providers
in our Delphi study. We acknowledge that outcomes relating to
delivery of care such as patient preference, acceptability of
interventions, and appropriateness of interventions can be
conceptualized within the core area of life impact. However,
given the numerous issues outlined and lack of support from all
stakeholders for including opioid use as a domain, we excluded it
from consideration in our recommendations.
Pain intensity has been the primary endpoint in clinical trials of
pediatric chronic pain interventions.6 Instead, we recommend
that all RCTs for any intervention in pediatric chronic pain should
include pain interference with daily living, overall well-being, and
adverse events, in addition to pain severity. This recommendation
is also consistent with movement in the US Food and Drug
Administration to broaden endpoint guidance for analgesic trials
to include measures of function.1 Moreover, our recommendation
extends conclusions from multiple review articles regarding
outcomes in clinical trials in pediatric chronic pain.7 For example,
Birnie et al.4 construct an evidence and gap map from systematic
reviews for treatments in pediatric chronic pain showing the
predominance of studies measuring pain intensity but few studies

Figure 2. Final domains from steering committee consensus using OMERACT2.0 domain framework.
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providing any evidence for nonpain outcomes. Because our new
COS is applicable across all types of treatments (ie, psychological, analgesic, and integrative), as investigators incorporate the
COS into their clinical trials, it will begin to address gaps in
knowledge of intervention effects for pediatric chronic pain.
There are other movements in evidence-based medicine that
this COS could also align with including individualizing treatments
for patients and shared decision-making with providers. In
particular, consistent use of this COS across chronic pain
interventions will produce evidence on benefits and risks of each
treatment along a set of common outcome domains. Dissemination of this evidence may then arm patients with knowledge to
make informed decisions with their providers based on assessment of risk/benefit profiles and their own individual preferences.
Patients may be able to individualize evaluation of treatment
benefits (ie, tying benefit of treatment to what actually matters to
each individual patient) by choosing treatments that have known
benefit in domains that are of the most individual importance to
them (eg, choosing a treatment that helps improve sleep over a
treatment that helps improve mood).
We also highlight that the COS is considered appropriate for
both clinical trial and longitudinal clinical outcomes. Our survey
with providers suggested that there was no differentiation of
outcomes for the purpose of a clinical trial vs a longitudinal
registry. Thus, similar to what has already been performed with
PedIMMPACT recommendations, we encourage those using
longitudinal clinical outcomes in clinical databases and registries
to follow the same guidance.
Our findings should be interpreted in light of several limitations.
First, we recruited convenience samples for the surveys, which
were limited to North American participants and will likely not reflect
viewpoints from other regions. In addition, provider participants did
not equally represent the full range of specialty areas who care for
children with chronic pain and did not include primary care
providers (because of our limitations reaching other professional
societies). Similarly, the child and adolescent patient group did not
represent the full range of chronic pain conditions. We believe it is a
strength that this group had previous experience with a clinical trial
but recognize that other patients may have different perspectives.
Moreover, our steering committee was comprised of psychologists
with methodological expertise in trials and outcome measures.
Inclusion of patients, administrators, policymakers, and other
professionals in the steering committee might have led to different
conclusions and interpretation and prioritization of outcomes.
The patient sample was limited to older children and
adolescents (ages 11 and above) and did not include the
viewpoint of younger children. It is possible that certain outcomes
may be more important to younger children rather than
adolescents. Although the OMERACT framework was generally
identified as relevant, there were domains generated by
stakeholders that were not easily classified into the core areas.
For example, the domain “self-management skills” does not
readily fit the OMERACT 2.0 core areas and instead represents an
intermediate or mechanistic outcome of interest to many
psychological interventions. In addition, the core area “death” is
not typically described as an outcome of pediatric chronic pain
interventions, so the steering committee focused instead on the
area adverse events which may include serious adverse events
including death as well as side effects.
Future iterations of the COS are expected and encouraged to
advance its utility. Future work may specifically address some of
the sampling limitations in our study (eg, broader range of
providers and international representation) or may focus on
refining the domains (eg, evaluating applicability across different

diagnoses or interventions). Our committee’s next step includes
identifying relevant validated outcome measures and reaching
consensus on recommendations for measures for each of the
identified domains.
In conclusion, this report describes an updated COS for
pediatric chronic pain that advances recommendations for
measuring outcomes in all trials for any intervention in pediatric
chronic pain.
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