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Abstract
To address the increasing cancer burden in Indiana, a telementoring program using the Extension for
Community Healthcare Outcomes (ECHO) model focusing on cancer prevention, screening, and
survivorship care, was deployed in September 2019 to guide best-practice care to primary care providers
(PCPs). We utilized Moore’s Evaluation Framework for Continuing Medical Education to evaluate the
program's educational outcomes. We collected 22 semi-structured interviews and 30 anonymous one-
time surveys from the program participants (hub and spoke members) and the target audience. During
the �rst year, there was an average of 12 non-PCP professionals and 2.5 PCPs come to each session. In
spite of a relatively low PCP participation, the program overall received very positive satisfaction and
feedback of their improvement in knowledge, con�dence and practice. There are three features that both
program participants and target audience valued in the Cancer ECHO: a conversational format, gaining
real-life experiences, and support from a professional interdisciplinary community. Our study also
discovered the PCP’s resistance to didactics focused on prevention and screening, their preference on
case discussion part about survivorship care but they do not have enough cases to present. Our study
showed that the Cancer ECHO program could be an effective educational means in improving the cancer
control capacity, especially to the PCPs. The program strengths suggested a unique role of the ECHO
model among the existing physician-targeting cancer control interventions. A further study is warranted to
explain the discrepancy between the program’s strengths and a relatively low PCP adoption.

Introduction
It is estimated that two in �ve Indiana residents will be diagnosed with cancer in their lifetime. 1–3 With
ongoing efforts to provide community resources and expand care coverage for cancer screening and
prevention, especially for tobacco cessation and breast and cervical cancers, cancer incidence has been
gradually decreasing in Indiana. However, cancer is still the second leading cause of death in Indiana. 3 At
the same time, the population of cancer survivors in Indiana continues to grow from a total of 298,425 in
2015. 3 It was estimated that $2.76 billion would be spent on the cancer care related direct costs. 4 Cancer
burden remains a signi�cant issue that requires a collective effort. 1 Previous studies found a
recommendation from a patient’s physician to be the primary in�uence factor on whether a patient is
screened for cancers. 5–7 Whereas, primary care providers (PCP), including physicians and advance
practitioners, face various challenges to provide primary prevention of cancer. Their barriers involved
lacking adequate resources to keep up to date with emerging evidence and a dynamically changing set of
available community resources, and experiencing the highest burnout rate among physicians. 8,9

Educating Indiana’s healthcare workforce to implement evidence-based strategies and convening a multi-
sectored discussion on cancer-related challenges arose to be two priorities of the Indiana Cancer
Consortium. 1

To date, 52 institutions globally and 34 institutions in the United States have adopted the Extension for
Community Healthcare Outcomes (ECHO©) model to provide remote cancer-related education.10 The
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ECHO model is a telementoring intervention design that connects the frontline healthcare workers from
various locations (“Spokes”) with experts at an academic center (“Hub”) at regularly scheduled times. The
“Hub” experts facilitate and guide the “Spokes” frontline participants through two capacity-building
components in each session: Hub-led didactics on the curriculum topics and Spoke-led case discussions
regarding de-identi�ed patient cases. The �rst ECHO program, which focused on the care of patients with
Hepatitis C, successfully demonstrated that Hepatitis C care delivered by ECHO-trained rural physicians
was equally effective as that given at the University of New Mexico.11 Early evidence of the feasibility of
the ECHO model as a cost-effective intervention on speci�c cancers in the United States and on general
cancer-related topics overseas are emerging.12–15 To educate statewide PCPs and connect them with the
resources in the Indiana Cancer Consortium and Fairbanks School of Public Health as well as their
partnerships, the multi-point teleconferencing technology in the ECHO model makes it possible to move
the collaborative support within the reach of PCPs and to have a continuous statewide conversation on
the cancer-related challenges.

In September 2019, the Indiana Cancer Consortium collaborated with the Richard M. Fairbanks School of
Public Health, Indiana University Purdue University at Indianapolis (IUPUI) ECHO Center and launched the
Cancer Screening, Prevention, and Survivorship ECHO (Cancer ECHO) program. Our study objective is to
evaluate the outcomes of the Cancer ECHO program, explore the mechanisms that contribute to and limit
the effectiveness of ECHO model in the context of reducing the general statewide cancer burden in the
United States and determine if the program achieves its intended role in cancer control, based on the
opinions of participants.

Methods
This study used a mixed-method approach. To evaluate the learning outcomes, we adopted the Moore’s
Evaluation Framework for Continuing Medical Education.16 Moore’s framework is a 7-level pyramid model
that is used to assess the outcomes of continuing education activities for clinicians. In our study, we
assessed the �rst �ve levels in Moore’s framework, including program participation (Level 1), satisfaction
(Level 2), the program’s impact on knowledge (Level 3), con�dence (Level 4), and professional practice
(Level 5). We also measured the program’s additional impact on professional burnout, with the two single-
item measures on burnout (emotional exhaustion and sensitivity to patients’ feelings) which are adapted
from the full Maslach Burnout Inventory (MBI). 17–19

This study was approved by IU Institutional Review Board. We analyzed the administrative data from the
IUPUI ECHO Center to determine the program participation (Level 1). We collected 22 semi-structured
interviews and 30 anonymous one-time surveys with questions developed from Moore’s framework and
two single-items of MBI. In an attempt to have a more comprehensive understanding of applying the
ECHO model to the speci�c context of cancer control, we recruited across the Spokes members who have
at least attended the program once, the Hub team, and the Potential Spokes (PS) that are aware of the
Cancer ECHO program but never participated in a live session. The PSs are recruited from the registrants
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of the Cancer ECHO program and the participants of the Indiana University (IU) PCP-targeting ECHO
programs on other topics.

In the survey, we sought to compare the self-rated changes on Likert scales between the program Spokes’
from any source, including the Cancer ECHO, with the PS’s from other routine sources during the �rst-year
implementation period of the Cancer ECHO program. Due to the broad types of the actual Spokes’
professions, we recruited both PCPs and non-PCPs in the PS group accordingly as a control to answer the
survey. (see Additional �le 1) In the interview, we aimed to �rst deductively analyze the program impact
on the actual Spokes, which include PCPs and non-PCPs. To explore the mechanisms that contribute to
and limit the program effectiveness, we also analyzed the qualitative data in an inductive manner and
compared the perspectives of the actual Spokes’ and the program’s target audience. Thus, we recruited
the PS interviewees with a focus on the target audience, PCPs. (see Additional �le 1) The Spoke and PS
groups were selected based on purposeful sampling and recruited dynamically. We used this approach to
mitigate the limitations from the roles of the study population and to triangulate the quantitative and
qualitative data from different roles.

The data was collected between May 2020 and September 2020. $10-40 incentives were provided to
study participants to promote recruitment during the pandemic. The survey was administered through
Qualtrics and analyzed on SPSS. The interviews took place via the internet and telephone. A single
independent researcher (Z.M.) conducted all the interviews. NVivo machine-transcription service was
used to transcribe the recorded interviews and pair them with manual audits for accuracy. Using NVivo
12, the Spoke interviews were coded deductively with Moore’s framework, then inductively together with
Hub and PS interviews for theme development. Two research team members (Z.M. and E.M.) met
regularly to discuss and organize the emerging themes iteratively until a code consistency was achieved.
Findings across groups were compared within and across the interviews and surveys to ensure the
consistency of the evaluations. The recommendations to the Cancer ECHO program were generated
through the study �ndings.

Results
1. Program Settings and Participation

Moore’s Level One: The Cancer ECHO Program Participation

In the �rst year of Cancer ECHO (from September 17, 2019, to September 16, 2020), 22 Cancer ECHO
sessions were held. Each typical 1.5-hour session consists of a 20-minute didactics and a 1-hour case
discussion. There was a total of 22 didactics delivered by the Hub team with a blend of topics in
screening, prevention, and survivorship. All but one of the 17 case discussions were regarding cancer
survivorship. 147 unique individuals attended the Cancer ECHO at least once during this period. Among
the 147 attended individuals, 16 (10.8%) were PCPs (physicians and advanced practice providers). There
was an average of 2.5 PCPs (17.2%) and 12 other professionals participating in each session. 90.9% of
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sessions had at least one PCP spoke participant. The most common non-PCP attendees were cancer
educators, navigators, public health workers, or administrators.

Study participation

We interviewed 15 program participants (12 Spokes and 3 Hub members) and 7 PS. Among them, 5
Spoke, and 6 PS were PCPs. 90.9% sessions had at least one of the 12 Spoke interviewees, and 63.6% of
sessions had at least one of our 5 Spoke PCP interviewees. We surveyed 14 Spoke and 16 PS members. 9
of the survey respondents participated in interviews. Additional �le 1 summarized the demographics of
the interview and survey participants.

2. Moore’s Level Two: Satisfaction

14 Spokes rated their satisfaction with the program in the survey on a scale of 1 to 5 (1=far short of
expectations, 2=short of expectations, 3=equals expectations, 4=exceeds expectations, 5=far exceeds
expectations). The program met 100% of and exceeded 88.9% of both of PCPs and non-PCPs’
expectations. The overall satisfaction from 11 program participants was 3.9 ± 0.7. (See Table 1)
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Table 1
Survey Results of The Self-Reported Outcomes

Framework Role Overalla:
Mean
(SD)

PCPa:
Mean
(SD)

Non-PCPa:
Mean
(SD)

Range

Moore’s Level 2b Satisfaction Spoke 3.9 (0.7) 3.8
(0.9)

4.0 (2.9) 1-5

1 = far short
of
expectations

5 = far
exceeds
expectations

Moore’s Level 3b Knowledge
Improvement

Spoke 4.3 (0.8) 3.8
(0.8)

4.5 (2.9) 1-5

1 = de�nitely
not

5 = de�nitely
yes

PS 3.7 (1.1) 2.8
(0.7)

4.1 (2.1)

Moore’s Level 4b Con�dence
Improvement

Spoke 3.7 (1.1) 3.8
(0.8)

3.7 (1.5)

PS 3.1 (1.0) 2.6
(0.7)

3.6 (1.6)

Moore’s Level 5b Practice
Improvement

Spoke 3.7 (1.1) 4.0
(0.8)

3.6 (1.6)

PS 3.3 (1.0) 2.8
(0.7)

3.8 (2.0)

Maslach Burnout
Inventory (MBI)c

Emotional
exhaustion

Spoke 4.2 (1.3) 4.0
(0.8)

4.3 (1.8) 1-7

1 = strongly
improved

7 = strongly
worsened

PS 4.3 (1.3) 4.0
(1.1)

4.2 (1.6)

Insensitivity Spoke 3.3 (1.6) 3.3
(1.0)

3.3 (1.8)

PS 3.3 (1.4) 3.2
(1.6)

3.3 (1.4)

aThe sample size (N of Spoke =14, N of PS =16) was too small to demonstrate any statistical
signi�cance.

bMoore’s Evaluation Framework for Continuing Medical Education.

cMaslach Burnout Inventory 2 single-items adapted measures.

PCP, primary care provider; PS, potential spoke.
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Overall, the interviewees were satis�ed with the program. Of the 12 Spoke (S) and 3 Hub (H) members we
interviewed regarding why they liked the program, 6 (4 PCPs) interviewees mentioned the conversational
format, 3 (2 PCPs) connecting to the multidisciplinary community, and 5 (3 PCPs) the real-world
experiences they gained from the program. In terms of the aspects of the program that did not meet their
expectations, Spoke 4 [MD] said “it just didn't seem as engaging.” The Hub members also shared their
side of challenges. H2 [MD]: “We're having a tough time getting spoke sites to �nd good cases to
present.”

3. Moore’s Level Three to Five: Effects on Knowledge, Con�dence, and Practice

14 Spokes and 16 PSs self-rated their knowledge, con�dence, and practice changes from any source
during the period of the �rst year of the Cancer ECHO implementation (see Table 1). On a scale of 1 to 5
(1 = de�nitely not, 5 = de�nitely yes), the Spokes had higher ratings in their improvements in knowledge,
con�dence, and practice than the PS group (4.8 versus 3.7, 3.7 versus 3.1, 3.7 versus 3.3, respectively).
Overall, the differences between Spokes and PSs were bigger among the PCPs (with an average increase
of 1.1 points) than the non-PCPs (with an average increase of 0.1 points) for all three aspects. Of note,
none of these differences were statistically signi�cant.

S11 [MD] said “knowledge change, that is tremendous.” S12 [MD] said, “I can say that my knowledge,
con�dence has increased, has increased dramatically.” Their practice bene�ted from the program by
having more options and developing a deeper empathy of what their patients were going through. S6
[FNP] shared how her practice changed through presenting a case discussion, “I think it's refreshing to
hear a different perspective. So, in the case I actually presented…it was very challenging, and I was
prepared to just say, OK, we've done all we can with this person, and now that the ball's in their court. But
after talking with several people who participated [in the Cancer ECHO] that week, they really empathized
and really brought forward potentially other barriers and other factors that I had not really considered. So,
...when I left that presentation, made me think, OK, I need to be more gracious and more patient, and stick
with this case instead of at this point just kind of being done. So that was helpful.”

There are three themes that emerged from the interviews that described the strengths of the Cancer ECHO,
which were consistent with the three themes from the interview answers for satisfaction. Table 2 shows
quotes representative of these themes. Most of the participants highlighted their changes from learning
from other participants, exploring more care options through collaboration, adapting the new resources
and ideas into practice, and having better communications with patients. Some interviewees, especially
PCPs, disproportionately favored the case discussion over the didactic component. Some interviewees
did not think the Cancer ECHO changed their practice yet, citing several reasons: (1) their participation in
the program was still too limited to see changes, and they faced barriers to maintain high participation,
such as time commitment; (2) some of the topics were not directly pertinent to their practices; (3) since
the learning happens from discussion with other participants, the quality of the program was related to
the program participants. H3 [MD] mentioned: ‘I don't think we are capturing primary care providers.’ The
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Spoke PCPs thought the didactics were less effective, which is consistent with the perspectives of PS
PCPs that didactics were less engaging.
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Table 2
Emerged Themes of the Program Strengths in the Qualitative Results

Themes Interviewees Sample quotes

Format:

Conversational
and interactive
(in the case
discussion
component)

Providersa: 12
out of 13 (4/5
Spoke, 6/6
PS, 2/2 Hub)

Non-
Providersa: 7
out of 9
(Except S3
[MPH] likes
didactics
better, S9
[CHES] likes
didactics and
case
discussion
equally)

Spokes:
9 out of
12

Potential
Spokes:
7 out of
7

Hubs: 3
out of 3

S6 [FNP]: “It's been good to hear the (didactics)
presentations, which is what I initially thought was
gonna be the most helpful. But actually, the case
presentation and discussion component where you
have a question and answer has been surprisingly
more bene�cial, I think, at times and help create
change to my practice.”

PS6 [DDS]: “It just seemed really interactive. ”

Content:

Real-world
experiences

Providersa: 13
out of 13 (5/5
Spoke, 6/6
PS, 2/2 Hub)

Non-
providersa: 7
out of 9
(Except S3
[MPH] likes
didactics
better, PS2
[LCSW] did
not mention
this theme)

Spokes:
10 out
of 12

Potential
Spokes:
6 out of
7

Hubs: 3
out of 3

S5 [MD]: “I probably like the case discussions the
best, honestly, just because I think when you start
with the case, it triggers a memory in my mind as a
patient who is like that or something. Whereas if it's
just a didactic session, it's helpful and nice, but it's
harder to put into context. It's easier for me to lose
interest.”

PS7 [MD]: “I like the idea of having a case presented,
which is great.”

aProviders include the primary care providers and specialist physicians in the Spoke, Potential Spoke,
and the Hub groups.

CHES, Certi�ed Health Education Specialist; DDS, Doctor of Dental Surgery; ECHO, Extension for
Community Healthcare Outcomes; FNP, Family Nurse Practitioner; MD, Doctor of Medicine; MPH,
Master of Public Health; MCHES, Master of Certi�ed Health Education Specialist; PS, potential spoke;
S, spoke.
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Themes Interviewees Sample quotes

Participant and
community:

A
nonjudgmental,
safe learning
environment
and support
from a multi-
disciplinary
community

Providersa: 13
out of 13 (5/5
Spoke, 6/6
PS, 2/2 Hub)

Non-
providersa: 8
out of 9
(Except S7
[MCHES] did
not mention
this theme)

Spokes:
11 out
of 12

Potential
Spokes:
7 out of
7

Hubs: 3
out of 3

S11 [MD]: “So that's what I like about the ECHO, and
they have a different perspective, and it's not just
physicians. It's either a social worker, which I rarely
hear in practice…and you get to understand how
important they are, or your physical therapists or
your rehab people. The nurse you see most of the
time, but we don't really get their perspective on
what's going on. That makes it more of a complete,
almost team effect on the patient.”

PS4 [MD]: “Everyone on is invited to talk, there is no
judgment.”

aProviders include the primary care providers and specialist physicians in the Spoke, Potential Spoke,
and the Hub groups.

CHES, Certi�ed Health Education Specialist; DDS, Doctor of Dental Surgery; ECHO, Extension for
Community Healthcare Outcomes; FNP, Family Nurse Practitioner; MD, Doctor of Medicine; MPH,
Master of Public Health; MCHES, Master of Certi�ed Health Education Specialist; PS, potential spoke;
S, spoke.

4. Additional Measurement of the Effects on Burnout

We used changes in emotional exhaustion and insensitivity to evaluate the program impact. (See Table
1) Though many PCPs did not report signi�cant emotional exhaustion changes, they did speak highly of
the program's potential to improve their burnout levels with features that contribute to the program
effectiveness in Table 2. As H3 [MD] described, “medicine is draining when you feel like you have nothing
else to offer.” S5 [MD] thought having a safe place, such as the Cancer ECHO program, to discuss the
mistakes they have made or dealt with could help emotional exhaustion. Our study participants felt the
program was helpful for them to empathize with patients and be more understanding and sensitive to
what their patients were going through.

Discussion
Despite a relatively low PCP participation (Moore’s Level 1), the program overall received very positive
satisfaction (Moore’s Level 2) and feedback from the Spokes regarding the Moore’s Level 3 to 5
outcomes. In the survey results, the program met or exceeded the expectations of 100% of both PCPs and
non-PCPs (Moore’s Level 2). In the qualitative results, there were three features that all the interviewees
valued in the Cancer ECHO: a conversational format, gaining real-life experiences, and support from a
professional interdisciplinary community. Our results support previous assertions that Project ECHO is
grounded in Situated Learning Theory and Communities of Practice.20,21 The interviewees believed those
features in the case discussion were or could be the mechanisms of their satisfaction and improvement
in knowledge, con�dence and practice. These features separated the Cancer ECHO from other continued
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education activities on cancer control. However, not having cases from Spokes to present was a struggle
to the program, which was also described in an ECHO program about tobacco cessation. 14 It is important
to note the PCPs’ resistance to the didactics component in the original ECHO model in the context of
cancer control, which to our knowledge was not previously reported in any context. Of note, the cancer-
related ECHO programs in previous literature have a narrower focus or was a one-time training outside of
the United States.12–15

Unlike the non-PCPs, some PCPs felt they did not have a big knowledge gap in the didactics content on
cancer control. They thought guidelines have a limitation on recognizing the nuances of individual health
and social circumstances in their practice. These opinions were consistent with the physicians’ resistance
to the other guideline adherence efforts on cancer preventive medicine, such as electronic health record
(EHR) alerts and automated guidelines.22 Instead, EHR alerts as the primary tool for guideline
dissemination and awareness reinforcement, were able to identify the cases not meeting with the
guideline recommendations at the point of care. To implement prevention guidelines, Doherty et al. found
communication means, such as clinician consensus-building working groups and meetings, beyond
electronic medical records and didactics were necessary.23 Indeed, the case discussion in Cancer ECHO
offers a platform to learn case-speci�c strategies, share informal knowledge, and make collaborative
decisions. These aspects set the program apart from other educational communication means, highlight
its unique role in cancer control, and complement the limitations of regular didactics and EHR alerts.

Though never participating in the Cancer ECHO, the PSs also believed Cancer ECHO had the contributing
features to its effectiveness which were desirable in the context of cancer control (see Table 2). We
noticed the discrepancy between the desirability of, as well as the positive learning impact of the program
with a relatively low PCP participation. The PSs’ perspectives helped us understand that their
participation decision was not due to a different understanding of the program strengths with the
Spokes’. In addition, the Spoke-PCP-led case discussions disproportionally chose the topics around
survivorship. These observations of PCPs’ preference on case discussion and survivorship emphasize the
importance of understanding the PCPs’ unmet needs that in�uence their participation, which were not
su�ciently understood in our results given the scope of this current study. According to our interviewees,
the extent of PCP participation (Moore’s Level 1) also had an impact on the session quality, motivated
other PCPs to join, and was related to the longitudinal program impact. A further in-depth investigation
into the PCP participation issue and their needs is warranted.

Considerations for Future Program Development

In the future, we suggest the Cancer ECHO consider two different directions. The �rst direction is to
change its original target of PCPs to a broader scope of health professionals. The current setting of the
Cancer ECHO program gained interest from non-PCP professionals, who are also more open to the topics
of cancer screening and prevention, as well as guideline reviewing activities in the didactics component.
The second direction is to continue to target PCPs. Our results suggest the program is effective in training
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PCPs. However, new strategies are needed to encourage their participation and balancing the PCPs’ needs
and the program aims.

Study Limitations

First, we started our evaluation after the program launch. We were not able to design pre- and post-study
tests to examine the quantitative changes of the same program participants. Second, our study
recruitment was also impacted by the coronavirus pandemic and the PCPs’ availability. The survey
received limited responses (10% response rate among the Spokes) and could not represent the whole
Spoke population. The survey sample size is too small to show statistical signi�cance. The survey results
should be interpreted as a supplement to the interview results. Third, the Cancer ECHO program
recruitment was an ongoing process. Program participants joined the program at different times. Our
interviewees and survey respondents did not necessarily enroll in the program at launch. Their
experiences and self-perceived changes are limited to their participation.

Conclusion
Though the program has gained higher participation from non-PCPs than its target, PCPs, our study
showed that the Cancer ECHO program is an effective educational means in improving the cancer control
capacity, especially for PCPs. Its strengths suggest a unique role for the ECHO model among the existing
physician-targeting cancer control interventions. A further investigation is warranted to explain the
discrepancy of the program’s strengths and a relatively low PCP adoption.
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