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Abstract

Background Pediatric pain is a complex health challenge requiring a multi-modal management approach. It is criti-
cal that healthcare providers (HCPs) have access to ongoing, flexible education and mentorship specific to pediatric
pain. However, there are significant gaps in available pain education and a need for more opportunities to support
interprofessional training. Project Extension for Community Healthcare Outcomes (Project ECHO®) is a model for deliver-
ing online HCP education and cultivating a virtual community of practice. Within the pediatric pain setting, ECHO®
has potential to improve local access to specialized pain knowledge, particularly among the physicians, nurses, and
allied health providers who primarily manage these cases in community and hospital settings across rural and urban
environments. The purpose of this study was three-fold. First, to evaluate the feasibility (participation levels, accept-
ability) of implementing Project ECHO® in the context of pediatric pain. Second, to measure preliminary program
impacts on HCP knowledge, self-efficacy, and clinical practice. Third, to characterize HCP program engagement levels
before and after onset of the COVID-19 pandemic.

Methods A needs assessment was conducted to identify interprofessional education gaps and inform the program
curriculum. The no-cost Pediatric ECHO® for Pain program offered TeleECHO sessions (didactic and case-based learn-
ing) as well as foundational education. Surveys were distributed at baseline and 6 months to assess outcomes using
7-point Likert scales. Participant engagement was assessed for periods prior to and during the COVID-19 pandemic.
Descriptive and inferential statistical analyses were conducted.

Results Eighty-five TeleECHO sessions were hosted, with a mean attendance of 34.1 £ 23.4 HCPs. Acceptability scores
at 6 months (n=33) ranged from 5.04 1.4 to 6.5 40.5. Participants reported statistically significant (p <0.05) improve-
ments in knowledge (7 out of 7 topics) and self-efficacy (8 out of 9 skills). Most participants reported positive practice
impacts, including improved satisfaction with managing children with pain. Exploratory analyses showed a trend of
greater engagement from £CHO® learners after onset of the COVID-19 pandemic.
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Conclusions Project ECHO® is a feasible and impactful model for virtual education of interprofessional HCPs in man-

aging pediatric pain.

Keywords Pediatric pain, Project ECHO, Tele-education, Distance education, Continuing professional development,

Mentorship, Community of Practice, Interprofessional

Background

Pediatric pain is a significant health problem that can
impair all aspects of life, including sleep, mood, physi-
cal functioning, peer and family relationships, and school
attendance [1-4]. Pediatric acute pain commonly results
from surgery, trauma (e.g. burns, motor vehicle acci-
dents, sports injuries), diseases (e.g. sickle cell crises,
juvenile idiopathic arthritis), and procedures (e.g. vac-
cinations, blood draws) [5]. Examples of chronic pain
in children include headache, abdominal pain, muscu-
loskeletal pain, and neuropathic pain [6]. Chronic pain
impacts 1 in 5 children and youth in Canada, and dispro-
portionally affects Black, Indigenous, and other racial-
ized individuals [7]. Early pain management intervention
is critical to reducing pain-related disability, duration,
and healthcare costs [3, 4]. However, wait times to access
specialized pain treatment can often extend for months
or even years [8, 9]. Therefore, as recommended by the
Canadian Pain Task Force, it is pivotal to engage health
professionals from primary and secondary care settings
in the management of pediatric pain [7, 10].

The optimal treatment model for pediatric pain is an
interdisciplinary “3-Ps” approach combining pharma-
cological, physical, and psychological strategies [11]. In
general, the most severe and highly impaired pediatric
cases are managed by specialized pain clinics (e.g. post-
operative chronic pain, trigeminal neuralgia, sickle cell
crises) while the majority are managed by community
healthcare providers (HCPs) [9, 12]. Balancing multiple
symptoms and needs in the community can often lead to
challenges related to treatment fragmentation and uncer-
tainty around patient pathways to accessing pain care
[10]. Indeed, a 2019 national survey identified “better
access to pain care” as a top priority of Canadian families
affected by pediatric pain [13].

The COVID-19 global pandemic necessitated a well-
documented shift away from in-person pain care in
favour of virtual care options [14, 15]. A less-docu-
mented corollary is the need to transform traditional
in-person interprofessional health education for remote
delivery of educational activities, while optimizing
learner outcomes. Moreover, the rapidly changing
healthcare landscape makes it critical that HCPs have
access to ongoing, flexible education and mentorship to
support local management of pediatric pain [16]. How-
ever, according to a recent report from the Canadian

Pain Task Force, there are significant gaps in available
pain education for HCPs and a need for more opportu-
nities to support interprofessional training in pain man-
agement [10]. This pain education gap does not only
impact Canadian HCPs. Indeed, this issue impacts spe-
cialty medical education for HCPs across North America
and globally with the World Health Organization recom-
mending that all countries prioritize pain management
through education to build global capacity to improve
management worldwide [17, 18].

Project ECHO® (Extension for Community Healthcare
Outcomes) is a model for technology-enabled interpro-
fessional education and development of a virtual com-
munity of practice [19, 20]. It is designed to expand
access and capacity to deliver evidence-informed spe-
cialized care in local settings. Specifically, the ECHO®
model provides HCPs with training, mentorship, and
support to locally manage their patients with specialized
health needs. ECHO® uses a “Hub-and-Spoke” structure,
wherein the Hub (a specialty interprofessional team) reg-
ularly connects via videoconference with multiple Spokes
(community-based HCPs) to learn together with the
shared goal of enhancing local patient care.

The ECHO® model has been successfully applied across
a wide range of clinical conditions in adults (e.g. chronic
pain, opioid stewardship, concussion) and pediatrics (e.g.
palliative care, complex care) [21-25]. Within the pedi-
atric pain setting, ECHO® has potential to improve local
access to specialized pain knowledge, particularly among
the physicians, nurses, and allied health providers who
primarily manage children with pain in community and
hospital settings across rural and urban environments.
However, while approximately 10% of all ECHO® pro-
grams worldwide concentrate on pediatric healthcare,
none focus on acute and chronic pain management in
children [26].

Prior to onset of the COVID-19 pandemic, with sup-
port from Canada’s largest provincial Ministry of Health
(MOH), our group sought to adapt the ECHO® model
to focus on managing acute and chronic pain in chil-
dren and adolescents. While the program was designed
for HCPs practicing in Ontario, it has since generated
national and international participation through word-
of-mouth. This paper will describe the process of devel-
oping, implementing, and evaluating Pediatric Project
ECHO® for Management of Pain in Children and Youth



Lalloo et al. BMC Medical Education (2023) 23:71

(Pediatric ECHO® for Pain). 1t will also consider the
suitability of the ECHO® model to facilitate engaging
interprofessional health education during public health
emergencies, such as the COVID-19 pandemic.

Methods

Objectives

The primary objective of this research study was to deter-
mine whether it was feasible to implement the Pediatric
ECHO® for Pain program based on participation and
program acceptability. The secondary objective was to
characterize perceived impacts of Pediatric ECHO® for
Pain on participant knowledge, self-efficacy, and clinical
practice after 6 months using a pre/post study design. The
exploratory objective was to characterize attendance and
engagement levels with Pediatric ECHO® for Pain before
and immediately after onset of the COVID-19 pandemic.

Needs assessment to inform curriculum development

A needs assessment was conducted prior to program
launch to inform development of a pediatric pain-specific
Project ECHO® curriculum [27]. An online survey (49
items; 15-minutes) was distributed via targeted emails to
professional networks, medical and nursing associations,
and allied health organizations throughout Canada.
Administered using Research Electronic Data Capture
(REDCap), the survey was designed to assess interest in
specific topics using individual Likert scales ranging from
1 (“no interest”) to 5 (“very interested”). The list of top-
ics was developed through clinician consensus (includ-
ing authors FC, JT, GM). Survey respondents could also
suggest additional topics of interest through open-text
fields. See Supplemental Materials for survey items and
curriculum topics (Additional file 1). The survey was live
between May and August 2017.

Recruitment of spokes

For initial program implementation, resources focused
on leveraging the expertise of healthcare profession-
als working in the five provincial interprofessional
Chronic Pain programs, all part of the Ontario Chronic
Pain Network. Marketing materials were disseminated
through this network with the aim of recruiting HCPs to
the program. Additionally, materials were disseminated
broadly through pediatric pain-focused conferences,
organizations, and mailing lists. Pediatric ECHO® for
Pain launched in October 2017. While registration for
Pediatric ECHO® for Pain was targeted at interprofes-
sional HCPs in Ontario, any HCP or individual with an
interest in pediatric pain could register as a participant
at no cost and earn continuing professional develop-
ment credits. These credits were sent to individuals who
registered and attended a session. HCPs could join at
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any time (i.e., rolling recruitment). After registering for
the program, participants received regular email noti-
fications of upcoming ECHO® sessions. This program
has demonstrated global reach with HCPs from over
14 unique low-middle-income countries in attendance
(e.g. Nigeria, India, Kenya, Mexico, Bangladesh, South
Africa).

Program structure

Pediatric ECHO® for Pain is based at The Hospital for
Sick Children (SickKids) in Toronto, which is the largest
pediatric tertiary care hospital in Canada. The program
is funded by the Ontario Ministry of Health, initially as
a demonstration project (2017-2019), and subsequently
through annual operational funding (2020 onward). The
demonstration period involved evaluating program feasi-
bility from the perspective of the operations team, HCP
learners, and hub team for Pediatric Project ECHO for
Pain. The operational period is characterized by ongo-
ing support from the MOH to deliver the program free-
of-charge to HCPs. Day-to-day program logistics are
overseen by an Operations team while program delivery
is facilitated by clinicians from the SickKids Pain Pro-
gram in the role of ECHO leads (including authors FC,
JT, NS, GM, SAE, SK) and interprofessional members of
the wider hub team. The SickKids Pain Program cares for
children from across Ontario, including those residing
in remote and rural regions including Northern Ontario.
The team of specialists at the Project ECHO® academic
Hub has included representatives from advanced prac-
tice nursing, anesthesiology, physiotherapy, occupational
therapy, psychology, and social work (see Fig. 1). Program
evaluation is overseen by an independent research team
(authors CL, VM, JOT, JS).

Pediatric ECHO® for Pain offers virtual interactive
seminars called TeleECHO clinics (60 minutes). Each Tel-
eECHO clinic includes a didactic presentation (~ 15min-
utes), a de-identified case presentation by a community
HCP (~20minutes), and facilitated discussion to gener-
ate evidence-informed recommendations for manag-
ing the presented case (~25minutes). TeleECHO clinics
were offered biweekly during the demonstration period
(i.e., total of 23 sessions), and weekly during the opera-
tional period (i.e., 12 sessions over 12 weeks). TeleECHO
clinics are conducted virtually using Zoom videoconfer-
encing technology with support from the telemedicine
department at SickKids. In addition to TeleECHO clin-
ics, the program also offered a distinct Core Competency
curriculum focused on pediatric pain. The Core Compe-
tency was delivered over Zoom in 8 weekly installments
(60 minutes each). Individuals with an interest in pediat-
ric pain could register separately for the TeleECHO clin-
ics and/or the Core Competency curriculum.
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Fig. 1 Structure of Pediatric ECHO® for Pain, a technology-enabled virtual education program to support interprofessional management of children
with acute and chronic pain

Program evaluation accordance with the ethical standards of the Hospital
Each Pediatric ECHO® for Pain program participant was  for Sick Children Research and Ethics Board (Approval
invited to take part in an embedded research study at the ~ #1000057321), the Helsinki Declaration and its later
time of registering for the program. All procedures per- amendments, and the Canadian Tri-Council Policy
formed in studies involving human participants were in ~ Statement on Ethical Conduct for Research Involving
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Humans (TCPS-2). Informed consent was obtained
from all participants in the study online via REDCap, a
secure web-based application hosted at SickKids. Sur-
veys were distributed to consented participants online
using REDCap [28]. Surveys were reviewed by interpro-
fessional education specialists and hub team members.
Participation levels at each TeleECHO clinic and Core
Competency session were centrally tracked and elec-
tronic surveys were distributed at the time of registration
(baseline). Separate surveys were distributed for each
program component (i.e., TeleECHO clinic, Core Com-
petency). Participants who attended at least one TeleE-
CHO clinic in the 6 months following registration were
eligible to complete the corresponding follow-up survey
(i.e., 6months after baseline). Participants who attended
at least one Core Competency session during the 8-week
curriculum were eligible to complete the corresponding
follow-up survey (i.e., 8 weeks after baseline). Surveys
were designed to assess program acceptability as well
as perceived knowledge and self-efficacy for topics and
skills from the program. Survey items were developed
to accommodate the interprofessional nature of pro-
gram participants, as no existing validated knowledge or
self-efficacy questionnaires related to the management
of pediatric pain were suitable for all health profession-
als. Consequently, the Pediatric ECHO® for Pain surveys
were purposefully designed such that respondents could
align their self-assessments of knowledge and self-effi-
cacy with best judgement of their own scope of practice.
Knowledge and self-efficacy items were framed with the
stem, “for my scope of practice, I currently have an appro-
priate level of knowledge about [topic]” and “for my scope
of practice, I am confident in my ability to [skill]”. Likert
scales were used to assess item-level agreement, where
1 indicated “strongly disagree” and 7 indicated “strongly
agree”. “Not applicable” options were provided when rel-
evant. Global changes in knowledge and practice were
assessed upon completion of the Core Competency cur-
riculum via a one-item scale based on the Patient Global
Impression of Change measure [29]. Survey items assess-
ing perceived clinical practice impact were derived from
ECHOP literature and research/clinical expertise of the
program team. Participant reflections on the program
were also collected through open-text responses on the
follow-up survey. Participants were offered a token of
appreciation ($5 electronic gift card) upon completion of
their 6-month survey.

Data analysis

Quantitative data were exported from REDCap and
analyzed using Stata Basic Edition Version 17 [30].
To protect the confidentiality of participants, demo-
graphic data on professional role were collapsed into an
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“Other” category for items with only one respondent.
Qualitative data from open text fields were exported
verbatim from REDCap and organized by authors CL,
JOT, and VM. Curriculum preferences from the needs
assessment survey were sorted descriptively. The a pri-
ori target number of attendees at each TeleECHO clinic
and Core Competency session was > 6, based on previ-
ous pilot ECHO® programs [21]. The target threshold
for acceptability was a mean score of >5 (7-point Lik-
ert scale) across all survey items. No thresholds were
specified for perceived knowledge, self-efficacy, or
practice impact. Knowledge items were collapsed into
categories based on clinical area by authors CL, VM,
JOT, NS, GM, and SK. For TeleECHO clinics, paired
sample t-tests were used to examine changes in knowl-
edge and self-efficacy items from baseline to 6 months
among those participants who completed both surveys.
In order to characterize participant engagement before
and during the COVID-19 pandemic, audio record-
ings of TeleECHO clinics were reviewed by author JOT.
“Engagement” was operationally defined to include the
following discrete interactions: asking or answering a
question, making a comment, or posting in the virtual
chat. All surveys with complete responses from pro-
gram inception (2017) to the end of Cycle 6 (March
2022) were included in the analysis. A sub-analysis was
completed for a comparative analysis of attendance and
engagement during pre-pandemic (November 2019
to February 2020) and post-pandemic (September to
November 2020) periods.

Results

Needs assessment

Respondents were interprofessional with a total of 35
respondents from 21 unique healthcare institutions. They
included: Nurses (n=12), Physicians (n=10), Dietitians
(n=4), Rehabilitation Therapists (n=3), Psychologists
(n=2), Social Workers (n=2), Pharmacist (n=1), and
a Program Manager (n=1). Topics of interest spanned
the interdisciplinary “3-Ps” approach to pediatric pain
management including physical (e.g., desensitization),
psychological (e.g., mind-body techniques) and phar-
macological (e.g. medications for neuropathic pain)
strategies as well as educational resources for children
and families (e.g. explaining pain mechanisms). Service
delivery was also highlighted as an education need by
participants (e.g., supporting transition to adult care).
These educational preferences were used to inform the
curriculum for Pediatric ECHO® for Pain. For instance,
the identified need for education on ‘desensitization’ was
addressed through sessions focused on advanced physio-
therapy modalities for pediatric chronic pain. Given that
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the quantity of suggested topics exceeded the number of
ECHO® sessions, topics were integrated into the initial
curriculum based on respondent interest and speaker
availability. The curriculum was accredited through the
University of Toronto such that participants could earn
continuing professional development credits.

Program feasibility

During the study period (April 2017 to March 2022),
85 TeleECHO clinics and 2cycles of Core Competency
(November 2017 to January 2019) were completed. The
TeleECHO clinics included a mean (SD) of 34 attendees
(£23.4). Attendance varied each month, from a mini-
mum of 6 to maximum of 138 participants. A total of
37 individuals registered for the Core Competency and
these sessions had an average (SD) attendance of 13
(£3.70). The characteristics of program attendees who
completed follow-up surveys are described in Table 1.
Overall, participants included representation from all
14 (100%) Local Health Integration Networks, which are
sub-regions spanning Ontario that were responsible for
health administration from 2006 until their dissolution in
2019 [31].

Program acceptability

Participant perceptions of acceptability with the TeleE-
CHO clinics and Core Competency program compo-
nents are presented in Table 2. In addition, 2 TeleECHO
participants provided written feedback on program
acceptability via open-text fields on the 6-month survey.
This feedback supported the generally high ratings of
program acceptability.

« For instance, a Rehabilitation Therapist participant
stated, “[1] learned there are no borders to cross if one
wants to have education. Our present technology gives
us the opportunity to be global, national, local, remote
providers and learners.

+ A Psychologist participant shared that the program
provided, ‘confirmation that [my] current approach is
consistent with practice at other centres.”

Knowledge of pediatric pain

Among TeleECHO clinic participants (n=33), there
were significant improvements in topic-specific knowl-
edge scores across all categories from baseline to
6 months (see Table 3). Among Core Competency par-
ticipants (n=11), 90% reported an improvement in
global knowledge related to managing pediatric pain
and 36% indicated that this improved knowledge had
translated into practice change. Five Core Competency
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Table 1 Characteristics of Pediatric ECHO for Pain participants

Program registrants with completed
baseline survey who also attended > 1
session, n =105

Characteristic Did not complete Completed follow-up

follow-up survey  survey
n=72 n=33
Sex, n (%)
Female 59(81.9) 28 (84.8)
Male 7(9.7) 4(12.0)
Other 2(2.8) 0(0.0)
Missing data 4(5.6) 1(3.0)
Age Group, n (%)
<29years 15 (20.8) 3(9.1)
30-49years 39 (54.2) 21(63.6)
50-69years 15 (20.8) 8(24.2)
Missing data 3(4.2) 1(3.0)
Profession, n (%)
Nurse® 29 (40.3) 10 (30.3)
Pharmacist 4(5.6) 0(0)
Physician® 8(11.1) 4(12.1)
Psychologist 5(6.9) 13.)
Rehabilitation 16 (22.2) 4(12.1)
Therapist©
Other? 10(139) 13(394)
Missing data 0(0.0) 13.0)
Primary Practice Setting, n (%)
Academic hospital 42 (58.3) 10 (30.3)
Community Health 6(83) 309.1)
Centre (CHC)
Non-academic 4(5.6) 4(12.1)
hospital
Private practice 2(2.8) 7(21.2)
Other® 16 (22.2) 7(21.2)
Missing data 2(2.8) 2 (6.1)
Years in Practice, n (%)
Less than 1year 7(9.7) 3(9.1)
1-4years 15 (20.8) 2(6.1)
5-10years 15(20.8) 8(24.2)
Greater than 10years 32 (44.4) 18 (54.5)
Not applicable 2(2.8) 13.0)
Missing data 1(1.4) 1(3.0)

@ Nurse - Registered Practical Nurse, Registered Nurse, Nurse Practitioner,
Clinical Nurse Specialist; °Physician - Pediatric Resident, Primary Physician,
Physician (specialist); “Rehabilitation Therapist - Kinesiologist, Occupational
Therapist, Physical Therapist; 40ther - Chaplin, Child Life Specialist, Data Analyst,
Dentist, Physician Assistant, Psychological Associate, Registered Massage
Therapist, and Social Worker; *Other — Hospice, Education, Home Care

participants provided a rationale for their reported
global knowledge change score. Participants who
reported their knowledge change as “a little better”
shared:
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Table 2 Acceptability and satisfaction with program components. Possible item scores ranged from 1 to 7 where 1='strongly
disagree’and 7 ='strongly agree’"NA"indicates that corresponding item was not part of the Core Competency follow-up survey

TeleECHO Clinics, 6 Months, n =33

Item Mean

sD

Min, Max

Core Competency, Post-Program, n =11

Mean

sD

Min, Max

Involvement in the 6.2
program is a worth-

while experience

for me.

The program is an 58
effective way for me
to learn.

The program has 50
created a support-

ive community of
practice.

I would recommend 5.5
the program to my
colleagues.

The program has 6.0
connected me with

peers and diminished

my professional

isolation.

| have learned new 6.1
information.

| have learned best 58
practice care.

| respect the 6.5
knowledge of the
facilitators.

1.1

2,7

2,7

2,7

3,7

2,7

2,7

6,7

6.2

58

5.6

NA

NA

NA

NA

NA

0.9

NA

NA

NA

NA

NA

57

4,7

3,7

NA

NA

NA

NA

NA

Table 3 Knowledge scores among TeleECHO participants of Pediatric ECHO for Pain, at baseline and 6months. Possible item
scores ranged from 1 to 7, where 1 ='strongly disagree’ and 7 ='strongly agree’ ‘3Ps’ refers to the multimodal management of pain
(pharmacotherapy, physical, psychological)

Knowledge Category Baseline (SD) 6 Months (SD) Mean Difference Paired t-test
(N=33)

P-value 95% Cl
Assessment (physical, 3.7(1.2) 49(1.0) —-1.2 0.000 —18--07
mental)
Sleep assessment and 38(1.7) 54(1.2) —-16 0.000 —24--09
management
Managing chronic pain 44 ( 3(1.0) -0.9 0.001 —14--04
Populations with special 3.6 (1 (1.1) —-13 0.000 —19--07
considerations
Pharmacotherapy 3.1(1.5) 46 (1.6) —15 0.000 —22--07
Physical strategies 4.7(1.9) 6.5(1.6) —-18 0.000 —27--10
Psychological strategies 5.7 (2.2) 73(1.4) —-16 0.001 —-28--07

o “Ido not have the opportunity to apply the knowledge
to children. I have been using it for adults though!
(Nurse Practitioner)

o “[I provide] limited direct patient care.” (Clinical

Nurse Specialist)

Among those participants who reported “somewhat
better” or “moderately better”

“[We are] still developing our pediatric palliative care
practice.” (Anaesthesiologist)
“I choose this rating as truly my participation has
given me a better knowledge base although not signifi-
cant changes in my practice although it has given me
program ideas to discuss with my supervisor. (Reha-

bilitation Therapist)
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o “I haven’t had a lot of opportunity with my current
clients to put into practice everything I've learned.”
(Physiotherapist)

Self-efficacy

Among TeleECHO clinic participants, there were sig-
nificant improvements in self-efficacy scores for the
majority of assessed skills from baseline to 6 months
(see Table 4). Among Core Competency participants
(n=11), 81% reported an improvement in global con-
fidence in managing pediatric pain and 36% indicated
that this improved self-efficacy had translated into
practice change.

Perceived impact on clinical practice

The reported impact of TeleECHO participation on various
aspects of clinical practice is presented in Fig. 2. A total of
34 participants provided written feedback on the survey
items related to clinical practice. Those who reported a
neutral or somewhat positive impact noted that:

o ‘T kept my interaction brief” (‘(Other’ HCP)
o “Currently not seeing clients on a regular basis”
(Rehabilitation Therapist)
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o “I'm also up for further education but it hasn’t
changed the way I practice [with respect to] a consul-
tative style of practice” (Rehabilitation Therapist)

o “Rarely see pediatric patients with chronic pain, but
good to know the information” (Nurse Practitioner)

o "My knowledge is definitely better. However, in my
practice ... I am working on being able to translate

some of this knowledge to work with potential clients.
(Rehabilitation Therapist)

Those participants who reported a positive practice
impact stated:

o “Very practical information, able to treat and
educate patients more effectively” (Rehabilitation
Therapist)

o ‘I was able to apply some of my learning” (Nurse
Practitioner)

+ ‘“Improvement in understanding the role of other disci-
plines in treatment of chronic pain”” (Psychologist)

o “One doesn’t learn everything at school. Until you
work with people, you cannot learn. I got an oppor-
tunity to learn from different healthcare providers in
different fields. And when I put all together, I finished
the puzzle” (Rehabilitation Therapist)

Table 4 Self-efficacy scores among TeleECHO participants of Pediatric Project ECHO for Pain, at baseline and six months. Possible item
scores ranged from 1 to 7, 1 ='strongly disagree’and 7 ='strongly agree’

Self-efficacy n Baseline (SD) 6 Months (SD) Mean Difference  Paired t-test

P-value 95% Cl
Manage children with 32 42 (1.5) 53(1.7) —1.2 0.004 —20--04
chronic pain.
Assess pain in children. 33 7(14) —1.2 0.003 —20--04
Identify children with pain 33 5.0(1.3) 58(14) -08 0.012 —15--02
needs.
Understand possible side 33 4.1 (2.0) 49(1.9) -038 0.102 —17-02
effects of most pharmaco-
logical medications used
for pain.
Understand appropriate 32 43(1.5) 54(1.2) =11 0.002 —1.8--05
mind-body/psychological
interventions for children
with pain.
Educate parents and 32 48(1.5) 5901.2) —1.1 0.001 —18--04
caregivers about pain.
Serve as an expert in my 17 3.6(1.8) 5.1(1.9 —-15 0.029 —28--02
community for pain-
related questions and
issues.
Communicate effectively 33 45 (1.6) 55(1.3) —1.1 0.005 —18--03
with children and commu-
nity members about pain.
Understand appropriate 32 43(14) 55(1.2) —12 0.000 —19--06

physical interventions for
children with pain.
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Fig. 2 Practice impacts of Pediatric ECHO® for Pain after 6 months of participation, n=36. Possible response options ranged from “strongly negative”
to“strongly positive”. Only endorsed responses are displayed. Due to rounding, percentages may not total to 100%

Thirteen TeleECHO clinic participants out of 33
respondents (39%) indicated that program discussions
changed the care plan for their patients. For those par-
ticipants who had opportunities to implement new skills,
they shared examples such as:

« ‘I was able to look at my client from all available
different angles in relation to assessment, treatment
plan etc. I was able to modify some existing non effec-
tive behaviours into effective behaviours. I was able
to learn the continuum of the learning behaviour”
(Rehabilitation Therapist)

« “Highlighted strategies to support students and
identifying their health needs as related to pain and
anxiety and the students barriers to success at school”
(Rehabilitation Therapist)

+ “Follow up.” (Psychologist)

o “More treatment options.” (Rehabilitation Therapist)

+ “Gave me a better basis for assessments/treatment.”
(‘Other’ HCP)

Project ECHO engagement and the COVID-19 pandemic

During the pre-pandemic observation period (37 ses-
sions), an average of 21 HCPs (SD 10.2; range 6—52)
attended TeleECHO clinics, compared to an average of
46 HCPs (SD 24.8; range 17—138) during the pandemic
observation period (48 sessions). In terms of engage-
ment, there were a similar number of TeleECHO inter-
actions generated during the pre-pandemic (mean 26.7,

SD 7.1) and pandemic (mean 25.6, SD 7.4) observation
periods. However, the origin of these engagement
interactions trended from being primarily Hub-driven
to primarily Spoke HCP-driven, as visualized in Fig. 3.

Discussion

This study sought to develop the first ECHO® program
focused on pediatric pain, evaluate its feasibility and
preliminary impact, and characterize its application
before and during the COVID-19 pandemic. The ECHO®
model, originally designed for physicians with an interest
in hepatitis C, was purposefully adapted to accommodate
interprofessional learners with an interest in pediatric
pain from primary care, community hospital, and ter-
tiary care practice settings. Pediatric ECHO® for Pain has
a non-hierarchal structure and a focus on collaborative
interprofessional learning. Results indicate that the pro-
gram is feasible to implement, with participation levels
over the first 2 years (2017-2019) averaging 17 partici-
pants per session. Scores of program acceptability also
exceeded a priori thresholds for most assessed items
(7/8; 87.5%). On average, participants reported signifi-
cantly improved pediatric pain knowledge for all topics
and enhanced self-efficacy for most skills related to pain
management after 6 months. Most participants indi-
cated that the program had a positive impact on various
aspects of their practice, including their ability to provide
quality care to children with acute or chronic pain needs.
Comparative explorations of participant engagement
in relation to the COVID-19 pandemic revealed a shift
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Fig. 3 Participant engagement with Pediatric ECHO® for Pain during pre-pandemic and pandemic observation periods, n= 18. *One session was
excluded from analysis of the pre-pandemic period because it did not include the typical didactic component. Similarly, one session was excluded
from analysis of the pandemic period because it did not include the typical case presentation component

toward spoke-driven (i.e., community HCPs and those
with an interest in pediatric pain) engagement during the
pandemic observation period.

Consistent with previous ECHO® research, par-
ticipants indicated that Pediatric ECHO® for Pain
was an effective way to learn and that their volun-
tary program participation was worthwhile [21, 25,
32-36]. However, on average, participants reported a
‘neutral’ response (i.e. mean score of 4.6 on 7-point
Likert scale) to the acceptability item, “the program
has connected me with peers and diminished my pro-
fessional isolation”. The heterogeneous nature of
pediatric pain as a clinical problem, which intersects
many different conditions and areas of practice, may
influence the ability to forge a sense of professional
connectedness. There may be a need for supplemen-
tary initiatives to diminish professional isolation of
community spokes who care for children with pain.
Our findings suggest that evaluating outcome meas-
ures following 6 months of participation in Pediatric
ECHO® for Pain is sufficient to observe changes in
knowledge categories regarding the assessment, man-
agement, and treatment of acute and chronic pain in
pediatric populations and most accompanying skills.
Furthermore, the improved knowledge and self-effi-
cacy scores found in this study are comparable with
results noted for adult chronic pain ECHO® programs
and other ECHO® programs [20, 21, 35, 36]. By con-
ducting a needs assessment prior to the launch of the
program, we ensured that curriculum topics were
relevant to HCPs with varying scopes of practice and
those with an interest in pediatric pain. Knowledge

and self-efficacy findings provide additional support
for the implementation of ECHO® as an effective
interprofessional education model to meet identified
learning needs [10]. Content analysis of open-ended
survey responses highlighted the importance of
learning multiple strategies and techniques for pedi-
atric pain management, and combining, comparing,
and customizing pain management solutions which
best fit the needs of an individual patient. Future
studies should explore the qualities of an ECHO ses-
sion which contribute to increased knowledge, self-
efficacy, and positive practice impacts (e.g. presence
of interprofessional learners) [37].

The COVID-19 pandemic provided a unique oppor-
tunity to explore the applicability of the ECHO® model
for the remote delivery of education during pub-
lic health emergencies. To our knowledge, this is the
first ECHO® program to report on changes in par-
ticipant engagement before and during the COVID-
19 pandemic. While exploratory, the observed trends
toward more spoke-driven engagement may reflect
the increased availability of HCPs to attend TeleECHO
sessions due to decreased clinical load, increased need
for mentorship among community-based participants,
an increased familiarity and comfort with technology
due to ubiquitous adoption during the pandemic, and/
or a strengthened community of practice due to the
shared experience of providing healthcare during a
pandemic. Future research will build upon these pre-
liminary findings by examining longer-term trends and
exploring perspectives of Hub and Spoke participants
using qualitative methods.
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Strengths and limitations

The pre- and post-intervention study design with itera-
tive program cycles, wherein participants served as their
own control, was one strength of this study. Program par-
ticipants represented numerous professions and clinical
disciplines, which emulates care management of pedi-
atric pain patients in North America and increases the
generalizability of findings to a broad group of HCPs.
Another study strength was the study surveys used to
assess knowledge and self-efficacy, which were derived
from needs assessment findings and were designed to
account for interprofessional scopes of practice among
participants. One limitation of this study was the mod-
est response rate for the baseline and follow-up surveys.
With the use of standardized, REDCap-generated email
reminders, the baseline survey response rate was 45%
(n=167/369) and the 6-month response rate was 45%
(n=33/74). These response rates are consistent with a
recent systematic review on the Project ECHO model [38].
Accordingly, selection bias may influence our findings,
as a subset of participants may be more likely to attend
TeleECHO clinics, Core Competency sessions and elect
to complete surveys.

Future research should seek to investigate the impact
of Pediatric ECHO® for Pain on patient-level outcomes.
This research should analyze the implementation of
concepts learned in Pediatric ECHO® for Pain using
measures to supplement self-report (e.g. prescribing
behaviour, referrals for multi-disciplinary HCPs). Such
outcomes are challenging to assess, as the ECHO® Hub
does not have direct contact with the patients who are
managed by Spoke participants in the community. This
research is still in its infancy and will require careful
consideration of study design and appropriate measures
of pediatric pain outcomes. Given that Pediatric ECHO®
for Pain is the first such ECHO® program to focus on
acute and chronic pediatric pain, additional research is
also required to determine whether observed changes
in knowledge and self-efficacy are sustained beyond
the 6-month time point, and whether positive practice
impacts are sustained with continued program partici-
pation. Qualitative methodology could also be utilized
to learn more about the components of TeleECHO that
are most effective for pediatric pain education.

The ECHO® model, originally developed at the Uni-
versity of New Mexico for the management of hepatitis
C, was successfully implemented in Canada in response
to gaps in care related to the management of acute and
chronic pain in children. This study demonstrates the
feasibility and acceptability of Pediatric ECHO® for Pain
among community providers. The program was suc-
cessful in achieving positive and significant changes in
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knowledge and self-efficacy, as well as moderate posi-
tive practice impacts. Implementation before and during
the COVID-19 pandemic suggests that ECHO® offers an
attractive model to facilitate engaging virtualized medical
education amid public health emergencies.

In conclusion, the ECHO® model is a feasible and
impactful approach to support interprofessional HCPs
in caring for children living with acute and chronic pain
during and beyond onset of the COVID-19 pandemic.

Abbreviations

HCP Healthcare provider

ECHO Extension for Community Healthcare Outcomes
REDCap  Research Electronic Data Capture

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512909-023-04023-8.

Additional file 1. Curriculum summary of Pediatric Project ECHO for Pain
(2017-2022).

Acknowledgements

The authors would like to thank Dr. Garry Salisbury, Annette Guillemette, and

Dr. Julia Alleyne (Ontario Ministry of Health) for championing this project. Erinn
McCarthy (The Hospital for Sick Children) was responsible for data collection

as the past research study coordinator. Members of the ECHO Pain Hub team
have included Dr. Fiona Campbell, Dr. Naiyi Sun, Jennifer Tyrrell, Giulia Mesaroli,
Dr. Danielle Ruskin, Anne Ayling Campos, Dr. Catherine Munns, Sara Klein, Lisa
D'Alessandro, Dr. Lisa Isaac, Geraldine Cullen-Dean, Janet Seo, Karen Chiu, Degen
Southmayd, and Dr. Sophie Wouters. Operational oversight for Pediatric Project
ECHO® for Managing Pain in Children and Youth is provided by the SickKids Learn-
ing Institute, overseen by Kelly McMillen, Kelly Warmington, and Srdjana Filipovic.
The ECHO® Operations team includes Annie Jiwan (Program Manager), Ayushi
Todi (Program Manager), Senthoori Sivarajah (Clinic Coordinator), Alyssa Guma-
pac (Communications Specialist), Linda Nguyen (Education Specialist) and Jen-
nifer Allegro (Education Specialist). Stevanus Soegiaman, Ramon Cespedes, and
Deiren Masterson (The Hospital for Sick Children) provided telemedicine support
for all ECHO clinics. Lennox Huang (The Hospital for Sick Children) is the executive
sponsor for this project. Dr. Andrea Furlan, Jane Zhao (Project ECHO® at University
Health Network), and Dr. Eva Serhal (Project ECHO® Ontario Mental Health at
CAMH) have provided valued guidance since program inception. Thank you to
all members of the Pediatric Project ECHO Advisory Committee (The Hospital for
Sick Children) and program participants. Lastly, thank you to the ECHO Institute®
(University of New Mexico) for ongoing training and support.

Authors’ contributions

CL conceptualized the study and conducted data acquisition, analysis, and inter-
pretation as Research Lead for the Pediatric Project ECHO® program. She also drafted
the manuscript for author review. VM is the Research Coordinator for the Pediatric
Project ECHO® program and carried out data acquisition, analysis, and interpreta-
tion. FC, JT, SAE, GM were the previous program leads (2017-2020) responsible for
delivering the Pediatric Project ECHO® for Managing Pain in Children and Youth program.
They contributed to data interpretation and manuscript revisions. NS and SK are
the current program leads (2020-present) responsible for delivering the Pediatric
Project ECHO® for Managing Pain in Children and Youth program. They contributed to
data interpretation and manuscript revisions. JOT is the past Research Coordinator
for the Pediatric Project ECHO® program and contributed to data collection and
analysis. JS contributed to study design, data interpretation, and manuscript review.
All authors read and approved the final manuscript.

Authors’ information
Not applicable.


https://doi.org/10.1186/s12909-023-04023-8
https://doi.org/10.1186/s12909-023-04023-8

Lalloo et al. BMC Medical Education (2023) 23:71

Funding

The Ontario Ministry of Health funded the implementation of Project ECHO for
Pediatric Pain as well as the evaluation study. The funding body did not have
any role in the design of the study, data collection, analysis, or interpretation.

Availability of data and materials
The datasets used and/or analysed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

This study was approved by the Research Ethics Board of the Hospital for Sick
Children in Toronto, Canada (#1000057321). All participants provided written
informed consent.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

!Child Health Evaluative Sciences, Peter Gilgan Centre for Research and Learn-
ing, The Hospital for Sick Children, 686 Bay Street, Toronto, ON M5G 0A4,
Canada. 2Institute of Health Policy, Management & Evaluation, University

of Toronto, Toronto, ON, Canada. *Department of Anesthesia and Pain Medi-
cine, The Hospital for Sick Children, 555 University Avenue, Toronto, ON M5G
1X8, Canada. *Department of Anesthesiology and Pain Medicine, University
of Toronto, 155 College Street, Toronto, ON M5T 1P8, Canada. *Department
of Rehabilitation, The Hospital for Sick Children, 555 University Avenue,
Toronto, ON M5G 1X8, Canada. ®Department of Physical Therapy, University
of Toronto, 155 College Street, Toronto, ON M5T 1P8, Canada. ’Lawrence

S. Bloomberg Faculty of Nursing, University of Toronto, 155 College Street,
Toronto, ON M5T 1P8, Canada.

Received: 8 August 2022 Accepted: 11 January 2023
Published online: 28 January 2023

References

1. Noel M, Groenewald CB, Beals-Erickson SE, Gebert JT, Palermo TM.
Chronic pain in adolescence and internalizing mental health disorders: a
nationally representative study. Pain. 2016;157(6):1333.

2. PalermoTM, Law E, Churchill SS, Walker A. Longitudinal course and
impact of insomnia symptoms in adolescents with and without chronic
pain. J Pain. 2012;13(11):1099-106. https://doi.org/10.1016/jjpain.2012.08.
003. Epub 2012 Sep 30.

3. Forgeron PA, King S, Stinson JN, McGrath PJ, MacDonald AJ, Chambers CT.
Social functioning and peer relationships in children and adolescents with
chronic pain: a systematic review. Pain Res Manag. 2010;15(1):27-41.

4. Rabbitts JA, Holley AL, Groenewald CB, Palermo TM. Association between
widespread pain scores and functional impairment and health-related
quality of life in clinical samples of children. J Pain. 2016;17(6):678-84.

5. Gai N, Naser B, Hanley J, Peliowski A, Hayes J, Aoyama K. A practical guide
to acute pain management in children. J Anesth. 2020;34(3):421-33.

6. King S, Chambers CT, Huguet A, MacNevin RC, McGrath PJ, Parker L, et al.
The epidemiology of chronic pain in children and adolescents revisited: a
systematic review. Pain. 2011;152(12):2729-38.

7. Canadian Pain Task Force. An action plan for pain in Canada. Ottawa: Ontario;
2021. Available from: https.//www.canada.ca/content/dam/hc-sc/documents/
corporate/about-health-canada/public-engagement/external-advisory-bod-
ies/canadian-pain-task-force/report-2021-rapport/report-rapport-2021-eng.pdf

8. PalermoTM, Slack M, Zhou C, Aaron R, Fisher E, Rodriguez S. Waiting for
a pediatric chronic pain clinic evaluation: a prospective study character-
izing waiting times and symptom trajectories. J Pain. 2019;20(3):339
Available from: /pmc/articles/PMC6382514/.

10.

20.

21

22.

23.

24.

25.

Page 12 of 13

Peng P, Stinson JN, Choiniere M, Dion D, Intrater H, LeFort S, et al. Dedi-
cated multidisciplinary pain management centres for children in Canada:
the current status. Can J Anaesth. 2007;54(12):985-91.

Canadian Pain Task Force. Chronic pain in Canada: laying a Foundation
for Action: Health Canada; 2019. Available from: https:.//www.canada.ca/
en/health-canada/corporate/about-health-canada/public-engagement/
external-advisory-bodies/canadian-pain-task-force/report-2019.html

. Reid K, Simmonds M, Verrier M, Dick B. Supporting Teens with Chronic Pain

to Obtain High School Credits: Chronic Pain 35 in Alberta. Children (Basel).
2016;3(4):31. https://doi.org/10.3390/children3040031. https://www.ncbi.
nim.nih.gov/pmc/articles/PMC5184806/.

Zernikow B, Wager J, Hechler T, Hasan C, Rohr U, Dobe M, et al.
Characteristics of highly impaired children with severe chronic pain: a
S-year retrospective study on 2249 pediatric pain patients. BMC Pediatr.
2012;12(1):1-12.

Birnie KA, Dib K, Ouellette C, Dib MA, Nelson K, Pahtayken D, et al. Part-
nering for pain: a priority setting partnership to identify patient-oriented
research priorities for pediatric chronic pain in Canada. CMAJ Open.
2019;7(4):E654.

Eccleston C, Blyth FM, Dear BF, Fisher EA, Keefe FJ, Lynch ME, et al. Manag-
ing patients with chronic pain during the COVID-19 outbreak: considera-
tions for the rapid introduction of remotely supported (eHealth) pain
management services. Pain. 2020;161(5):889.

D'Alessandro LN, Brown SC, Campbell F, Ruskin D, Mesaroli G, Makkar

M, et al. Rapid mobilization of a virtual pediatric chronic pain clinic in
Canada during the COVID-19 pandemic. Can J Pain. 2020;4(1):162-7.
Available from:. https://doi.org/10.1080/24740527.2020.1771688.
Hurley-Wallace A, Wood C, Franck LS, Howard RF, Liossi C. Paediatric pain
education for health care professionals. Pain Rep. 2018;4(1):e701. https://
doi.org/10.1097/PR9.0000000000000701. https://pubmed.ncbi.nlm.nih.
gov/30801042/.

Walters CB, Kynes JM, Sobey J, Chimhundu-Sithole T, Kelly Mcqueen KA. Chronic
pediatric pain in low- and middle-income countries. Children. 2018,5(9):113
Available from: https//www.mdpi.com/2227-9067/5/9/113/htm.

Mezei L, Murinson BB. Pain education in north American medical schools.
JPain. 2011;12(12):1199-208.

Arora S, Kalishman S, Thornton K, Komaromy M, Katzman J, Struminger
B, et al. Project ECHO (project extension for community healthcare
outcomes): a national and global model for continuing professional
development. J Contin Educ Health Prof. 2016;36:548-9.

Arora S, Thornton K, Murata G, Deming P, Kalishman S, Dion D, et al.
Outcomes of treatment for hepatitis C virus infection by primary care
providers. N Engl J Med. 2011,364(23):2199-207.

Furlan AD, Zhao J, Voth J, Hassan S, Dubin R, Stinson JN, et al. Evaluation
of an innovative tele-education intervention in chronic pain manage-
ment for primary care clinicians practicing in underserved areas.
JTelemed Telecare. 2019;25(8):484-92.

Lalloo C, Diskin C, Ho M, Orkin J, Cohen E, Osei-Twum JA, et al. Pediatric
Project ECHO: Implementation of a Virtual Medical Education Program to
Support Community Management of Children With Medical Complexity;
2020; Available from. https://doi.org/10.1542/hpeds.2020-0067.

Lalloo C, Osei-Twum JA, Rapoport A, Vadeboncoeur C, Weingarten

K, Veldhuijzen Van Zanten S, et al. Pediatric project ECHO®: a virtual
Community of Practice to improve palliative care knowledge and self-
efficacy among Interprofessional health care providers. J Palliat Med.
2021;24(7):1036-44 Available from: https://www.liebertpub.com/doi/10.
1089/jpm.2020.0496.

Zhao QJ, Cupido N, Whitehead CR, Mylopoulos M. What role can education
play in integrated care? Lessons from the ECHO (extensions for community
health outcomes) concussion program. J Integr Care. 2022,30(4):373-85.
Dubin RE, Flannery J, Taenzer B, Smith A, Smith K, Fabico R, Zhao J,
Cameron L, Chmelnitsky D, Williams R, Carlin L, Sidrak H, Arora S, Furlan
AD. ECHO Ontario Chronic Pain & Opioid Stewardship: Providing Access
and Building Capacity for Primary Care Providers in Underserviced, Rural,
and Remote Communities. Stud Health Technol Inform. 2015;209:15-22.
https://pubmed.ncbi.nim.nih.gov/25980700/.

University of New Mexico, Project ECHO. Our Portal shows the innovative
ways the ECHO Model is being used globally. Available from: https://hsc.
unm.edu/echo/partner-portal/. Cited 2022 Aug 7


https://doi.org/10.1016/j.jpain.2012.08.003
https://doi.org/10.1016/j.jpain.2012.08.003
https://www.canada.ca/content/dam/hc-sc/documents/corporate/about-health-canada/public-engagement/external-advisory-bodies/canadian-pain-task-force/report-2021-rapport/report-rapport-2021-eng.pdf
https://www.canada.ca/content/dam/hc-sc/documents/corporate/about-health-canada/public-engagement/external-advisory-bodies/canadian-pain-task-force/report-2021-rapport/report-rapport-2021-eng.pdf
https://www.canada.ca/content/dam/hc-sc/documents/corporate/about-health-canada/public-engagement/external-advisory-bodies/canadian-pain-task-force/report-2021-rapport/report-rapport-2021-eng.pdf
https://www.canada.ca/en/health-canada/corporate/about-health-canada/public-engagement/external-advisory-bodies/canadian-pain-task-force/report-2019.html
https://www.canada.ca/en/health-canada/corporate/about-health-canada/public-engagement/external-advisory-bodies/canadian-pain-task-force/report-2019.html
https://www.canada.ca/en/health-canada/corporate/about-health-canada/public-engagement/external-advisory-bodies/canadian-pain-task-force/report-2019.html
https://doi.org/10.3390/children3040031
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5184806/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5184806/
https://doi.org/10.1080/24740527.2020.1771688
https://doi.org/10.1097/PR9.0000000000000701
https://doi.org/10.1097/PR9.0000000000000701
https://pubmed.ncbi.nlm.nih.gov/30801042/
https://pubmed.ncbi.nlm.nih.gov/30801042/
https://www.mdpi.com/2227-9067/5/9/113/htm
https://doi.org/10.1542/hpeds.2020-0067
http://dx.doi.org/10.1089/jpm.2020.0496
http://dx.doi.org/10.1089/jpm.2020.0496
https://pubmed.ncbi.nlm.nih.gov/25980700/
https://hsc.unm.edu/echo/partner-portal/
https://hsc.unm.edu/echo/partner-portal/

Lalloo et al. BMC Medical Education

27.

28.

29.

30.

31.

32.

33.

34

35.

36.

37.

38.

(2023) 23:71

Marcinko J, Orkin J, Cohen E, Ho M, Lalloo C, Jiwan A, et al. Paediatric
project ECHO: assessing the educational needs of healthcare provid-

ers related to management of Paediatric pain. Paediatr Child Health.
2018;23(suppl_1):e5-6.

Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research
electronic data capture (REDCap)—a metadata-driven methodology and
workflow process for providing translational research informatics sup-
port. J Biomed Inform. 2009;42(2):377-81.

National Institute of Mental Health (NIMH). Patient Global Impressions
scale - Change, Improvement, Severity (PGI-C, PGI-I, PGI-S). Available
from: https://eprovide.mapi-trust.org/instruments/patient-global-impre
ssions-scale-change-improvement-severity. Cited 2022 Aug 7

Statistical software for data science | Stata. Cited 2022 Aug 7. Available
from: https://www.stata.com/

Government of Ontario. Ontario’s LHINs. Available from: http://healthcare
athome.ca/. Cited 2022 Aug 7

Hasselberg MJ, Fisher E, Conwell Y, Jacobowitz D, Pagén JA. Implement-
ing project extension for community healthcare outcomes for geriatric
mental healthcare in long-term care facilities. J Am Med Dir Assoc.
2019;20(12):1651-3.

Kauth MR, Shipherd JC, Lindsay JA, Kirsh S, Knapp H, Matza L. Teleconsul-
tation and training of VHA providers on transgender care: implementa-
tion of a multisite hub system. Telemed e-Health. 2015;21(12):1012-8.
Colleran K, Harding E, Kipp B j, Zurawski A, Macmillan B, Jelinkova L, et al.
Building capacity to reduce disparities in diabetes: training community
health workers using an integrated distance learning model. Diabetes
Educ. 2012;38(3):386-96.

de Witt JB, Brazil K, Passmore P, Buchanan H, Maxwell D, Mcllfatrick SJ,

et al. Evaluation of the impact of telementoring using ECHO® technol-
ogy on healthcare professionals’knowledge and self-efficacy in assessing
and managing pain for people with advanced dementia nearing the end
of life. BMC Health Serv Res. 2018;18(1):1-12.

Katzman JG, Comerci G, Boyle JF, Duhigg D, Shelley B, Olivas C, et al. Inno-
vative telementoring for pain management: project ECHO pain. J Contin
Educ Health Prof. 2014;34(1):68-75 Available from: https://pubmed.ncbi.
nlm.nih.gov/24648365/.

Carr E, Watt-Watson J. Interprofessional pain education: definitions, exem-
plars and future directions. Br J Pain. 2012;6(2):59 Available from: /pmc/
articles/PMC4590116/.

McBain RK, Sousa JL, Rose AJ, Baxi SM, Faherty LJ, Taplin C, et al. Impact
of project ECHO models of medical tele-education: a systematic review. J
Gen Intern Med. 2019;34(12):2842-57 Available from: https://link.springer.
com/article/10.1007/511606-019-05291-1.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 13 of 13

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://eprovide.mapi-trust.org/instruments/patient-global-impressions-scale-change-improvement-severity
https://eprovide.mapi-trust.org/instruments/patient-global-impressions-scale-change-improvement-severity
https://www.stata.com/
http://healthcareathome.ca/
http://healthcareathome.ca/
https://pubmed.ncbi.nlm.nih.gov/24648365/
https://pubmed.ncbi.nlm.nih.gov/24648365/
http://dx.doi.org/10.1007/s11606-019-05291-1
http://dx.doi.org/10.1007/s11606-019-05291-1

	Pediatric Project ECHO® for Pain: implementation and mixed methods evaluation of a virtual medical education program to support interprofessional pain management in children and youth
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Objectives
	Needs assessment to inform curriculum development
	Recruitment of spokes
	Program structure
	Program evaluation
	Data analysis

	Results
	Needs assessment
	Program feasibility
	Program acceptability
	Knowledge of pediatric pain
	Self-efficacy
	Perceived impact on clinical practice
	Project ECHO engagement and the COVID-19 pandemic

	Discussion
	Strengths and limitations

	Acknowledgements
	References


