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Abstract
Cancer survivorship education is limited in residency training. The goal of this pilot curriculum was to teach medicine 
residents a structured approach to cancer survivorship care. During the 2020–2021 academic year, we held eight 45-min ses-
sions in an ambulatory noon conference series for a community family medicine (FM) and internal medicine (IM) residency 
program. The curriculum used Project ECHO®, an interactive model of tele-education through Zoom video conferencing, 
to connect trainees with specialists. Each session had a cancer-specific focus (e.g., breast cancer survivorship) and incorpo-
rated a range of core survivorship topics (e.g., surveillance, treatment effects). The session format included a resident case 
presentation and didactic lecture by an expert discussant. Residents completed pre- and post-curricular surveys to assess 
for changes in attitude, confidence, practice patterns, and/or knowledge in cancer survivorship care. Of 67 residents, 23/24 
FM and 41/43 IM residents participated in the curriculum. Residents attended a mean of 3 sessions. By the end of the cur-
riculum, resident confidence in survivorship topics (surveillance, treatment effects, genetic risk assessment) increased for 
breast, colorectal, and prostate cancers (p < 0.05), and there was a trend toward residents stating they ask patients more often 
about cancer treatment effects (p = 0.07). Over 90% of residents found various curricular components useful, and over 80% 
reported that the curriculum would improve their practice of cancer-related testing and treatment-related monitoring. On a 
15-question post-curricular knowledge check, the mean correct score was 9.4 (63%). An eight-session curriculum improved 
resident confidence and perceived ability to provide cancer survivorship care.
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Introduction

In 2019, there were 16.9 million cancer survivors in the 
USA, with the number of cancer survivors expected to rise 
to 22.1 million by 2030 [1]. With an expected shortage of 
oncologists, primary care providers (PCPs) will share more 
responsibility for the follow-up care of cancer survivors. As 
the number of patients living with cancer grows, innovative 
education on the care of this population is critical.

While various cancer survivorship curricula targeting 
PCPs exist, a recent systematic review of survivorship 
training and education for PCPs suggests that relatively 
few programs are based on survivorship frameworks and 
teaching theories, and the educational outcomes measured 
in studies were narrow in scope [2]. Furthermore, there has 
been limited cancer survivorship education during residency 
for future physicians. In a recent survey, only 9% of family 
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medicine residency program directors reported having a 
cancer survivorship curriculum [3]. Family medicine (FM) 
and internal medicine (IM) residents in a separate survey 
reported low confidence on core cancer survivorship top-
ics (cancer recurrence and long-term effects of cancer treat-
ment), and had low rates of receiving formal survivorship 
education [4]. While cancer survivorship education for train-
ees has been limited, the potential for expanding educational 
opportunities in this learner group is promising. A prior cur-
riculum for 15 hematology/oncology fellows and radiation 
oncology residents showed the feasibility of a six-session 
workshop series to provide meaningful survivorship educa-
tion [5].

By designing this interactive tele-educational pilot curric-
ulum using the Project ECHO® (Extension for Community 
Healthcare Outcomes) model, we aimed to provide residents 
in a family medicine and internal medicine program with a 
structured approach for delivering cancer survivorship care, 
and improve their confidence on survivorship topics.

Methods

Project ECHO®

While ECHO® was originally designed as a model of tele-
mentoring to connect specialists (at a hub site) with commu-
nity providers (at spoke sites) of underserved populations, 
this model was adapted to educate FM and IM residents. 
The curricular development team was the hub site, while the 
two residency programs served as the spoke sites. The hub 
team included two general internal medicine faculty mem-
bers with expertise in cancer survivorship, a general internal 
medicine fellow, and an information technology coordinator. 
In addition to the participating residents, the spoke teams 
included one FM faculty associate and two IM assistant pro-
gram directors. The curriculum followed Project ECHO®’s 
4 “ABCD” principles: Amplification (using video conferenc-
ing technology, Zoom), sharing Best practices through audi-
ence participation under the guidance of experts, Case-based 
learning with clinical scenarios chosen by participating com-
munity providers, and a web-based Database to monitor out-
comes including participation. Tele-education also involved 
using live polling questions during the session to increase 
participation, as well as the hub team and faculty moderating 
the chat with questions and responses from residents. Small-
group break-out sessions were not used.

Curriculum

The pilot curriculum was designed as part of the Johns Hop-
kins Longitudinal Program in Curriculum Development after 
a cancer survivorship curriculum was identified as a need 

through local stakeholders. Tele-educational sessions were 
incorporated into an ambulatory noon conference series for 
two community residency programs. The sessions followed 
the standardized format encouraged by ECHO®, with a brief 
introduction followed by a relevant case presentation/discus-
sion (25–30 min) and didactic presentation (10–15 min). A 
resident volunteer was identified in advance of each session 
to (1) prepare a case presentation of a cancer survivor based 
on a standardized template (Supplement A) and (2) iden-
tify several clinical questions about the patient to discuss 
with the other residents and an expert discussant. Based on 
a discussion among the spoke team faculty and hub team, a 
PowerPoint case outline replaced the standardized template 
mid-way through the year to improve the delivery of case 
presentations.

Sessions had a theme based on cancer type (e.g., breast 
cancer survivorship) or cancer survivorship topic (e.g., 
health promotion); other core survivorship topics, includ-
ing cancer surveillance and late effects of treatment, were 
woven into each session as appropriate based on the case 
and clinical questions. The hub team and spoke team faculty 
selected breast, colorectal, and prostate cancers as recurring 
session themes, based on the prevalence of these cancers 
seen in primary care. They also selected health promotion 
and palliative care as important session themes to cover. The 
remaining session topics were guided by resident rankings 
of other survivorship topics within our pre-curricular survey 
(Table 1).

Session content for the knowledge questions and didac-
tic presentations derived from societal guidelines, including 
the American Cancer Society, American Society of Clinical 
Oncology, and National Comprehensive Cancer Network, 
as well as primary literature, UpToDate, and expert opinion 
from our expert discussants [6–28].

The hub team invited one expert discussant for each ses-
sion based on the thematic content. The expert discussants 
were provided with the case in advance of the session to 
plan their didactic presentation accordingly. One hub team 
member acted as a facilitator for each session to promote 
discussion and ask questions. Multiple choice knowledge 
questions were incorporated into each session via Qualtrics 
or Zoom poll to engage learners and assess pre-curricular 
knowledge. The same knowledge questions were repeated at 
the end of the session to solidify teaching points.

The hub team and spoke team faculty had a monthly 
phone conference to discuss the prior session, as well as to 
plan and modify for the next session.

Target Learners

PGY 1–3 residents from one FM and one IM residency pro-
gram in Reading, PA, participated in the curriculum.
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Assessment and Evaluation

Residents completed a pre-curricular survey (Supplement 
B), which included a targeted needs assessment asking about 
any prior cancer survivorship education and intended career 
plan. Additionally, residents were asked to select which 
survivorship topics would be most helpful to their clinical 
practice (from a list created by the hub team and spoke team 
faculty) and to rate the importance of PCP involvement in 
various components of survivorship care (surveillance for 
cancer recurrence, late effects of treatment, psychosocial 
well-being, and preventive care) on a 5-point Likert scale 
(not important, somewhat important, neutral, important, 
very important).

The pre- and post-curricular surveys (Supplement B) had 
identical questions about confidence and practice patterns 
around survivorship care. Residents were asked about con-
fidence in managing the following components of survivor-
ship for 3 common cancers (breast, colorectal, and prostate) 
on a 3-point Likert scale (not confident, somewhat confident, 
very confident): monitoring for disease recurrence, screen-
ing for treatment effects, and assessing genetic risk. With 

the exclusion of PGY-1 for the pre-curricular survey, resi-
dents were asked how often they addressed the following 
with cancer survivors at follow-up visits on a 5-point Likert 
scale (never, seldom, sometimes, most of the time, every 
time): depression screening, assessment for case manage-
ment/social work referral, and asking about cancer treatment 
effects.

The post-curricular survey included a knowledge check 
and program evaluation of the curriculum. The 15-ques-
tion knowledge check drew from knowledge questions 
used during individual sessions; the selected subset of 
questions was based on a blueprint of session themes and 
survivorship topics covered across the sessions (Table 1).

For program evaluation, residents were asked to rate the 
usefulness of the following curricular components on a 
3-point Likert scale (not useful, useful, extremely useful): 
case presentation, expert discussant’s input on the case, 
knowledge questions, didactic presentations, and follow-up 
email with didactic slides and knowledge questions with 
explanatory answers. Residents were also asked to rate 
to what extent they agreed with the following statements 
about the curriculum on a 4-point Likert scale (strongly 

Table 1   Curricular blueprint

Session Theme Session Case Session Content # Associated Knowledge Check 
Questions During the Session

Session 1: Breast cancer Breast cancer Surveillance for recurrence 0
Treatment effects 3
Health promotion activities (Nutrition, 

exercise, cardiovascular health)
0

Familial genetic risk assessment 1
Session 2: Colorectal cancer Colon cancer Surveillance for recurrence 1

Treatment effects 3
Health promotion activities (Weight  

management)
0

Session 3: Prostate cancer Prostate cancer Treatment effects 4
Surveillance for recurrence 1
Psychosocial impact 0

Session 4: Lung cancer Lung cancer Surveillance for recurrence 1
Treatment effects 2

Session 5: Multiple myeloma Multiple myeloma Treatment effects 2
Palliative care 0

Session 6: Health promotion Breast cancer Treatment effects 1
Health promotion activities (Exercise,  

vaccinations, cancer screening)
1

Psychosocial impact 0
Session 7: Obesity and cancer Breast cancer Treatment effects 1

Health promotion activities (Weight  
management)

1

Session 8: Palliative care Prostate cancer Treatment effects 1
Psychosocial impact 0
Palliative care 1
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disagree, disagree, agree, strongly agree): opportunities 
to ask questions, providing an approach to gather cancer 
diagnosis and treatment information, monitoring cancer 
surveillance more appropriately and monitoring for cancer 
treatment effects more often as a result of the course, cur-
ricular resources improving their care of cancer survivors, 
and recommending this curriculum to other medicine resi-
dents. There were final questions regarding whether the 
following aspects of the curriculum affected participation 
on a 5-point Likert scale (strongly decreased, decreased, 
neutral, increased, strongly increased): large-group for-
mat, session time, 2 participating residency programs, and 
facilitation by the hub team.

Attendance, responses to knowledge questions, and sur-
vivorship topics were tracked per session. The pre-curricu-
lar survey was anonymous but asked for PGY information 
to analyze data in aggregate. The remaining data (session 
data and post-curricular survey) were linked to individual 
residents, but anonymized for analysis. A lottery for two 
$100 gift cards was provided as an incentive for comple-
tion of the post-curricular survey.

Analysis

Descriptive analyses of attendance and pre- and post-cur-
ricular survey results were conducted. Chi-squared test, 
Fisher’s exact test, Wilcoxin Mann–Whitney test, and 
Kruskal–Wallis (with ties) were used as appropriate to look 
for statistical differences in responses to questions repeated 
in the pre- and post-curricular surveys (confidence, practice 
patterns), as well as to evaluate for differences in responses 
by PGY and residency program (FM vs IM) for survey com-
pletion and questions about attitudes, confidence, and prac-
tice patterns.

Results

During the 2020–2021 academic year, eight ECHO® ses-
sions were scheduled approximately once a month. Based 
on resident response, lung cancer survivorship and the care 
of survivors with hematologic malignancies were included 
as session themes (Table 1).

There were 24 FM residents (8 PGY-1, 8 PGY-2, 8 PGY-
3) and 43 IM residents (19 PGY-1, 12 PGY-2, 12 PGY-3). 
Of 44 residents completing the survey, nearly three quarters 
reported primary care (24 residents, 55%), hospital medicine 
(5 residents, 11%), or a combination of both (3 residents, 
7%) as their intended career plan. Five of these residents 
expressed interest in additional specialties including gas-
troenterology, palliative care, pulmonary/critical care, rheu-
matology, and sports medicine. The remaining residents 
reported interest in emergency medicine, gastroenterology, 

geriatrics, hematology/oncology, pulmonary/critical care, 
rheumatology (1 resident, 2% for each respective specialty), 
and cardiology (3 residents, 7%), with 3 undecided residents 
(7%).

Attendance

Attendance at each session ranged from 17 to 46 residents, 
with mean attendance of 26 residents per session. Of 67 total 
residents, 23/24 FM and 41/43 IM residents participated in 
at least one session; 1 resident attended all 8 sessions. Resi-
dents attended a mean of 3 sessions (SD 1.6). Three PGY-3 
residents (1 FM, 2 IM) did not participate in any sessions.

Survey Completion

Of the 67 residents across the two programs, 44 residents 
(22 FM, 22 IM) completed the pre-curricular survey (67% 
response rate). PGY was evenly represented (14 PGY-1, 14 
PGY-2, 16 PGY-3) and similar across programs (p = 0.74). 
Of the same 67 total residents, 33 residents (11 FM, 22 
IM) completed the post-curricular survey (49% response 
rate) while an additional 7 residents (2 FM, 5 IM) partially 
completed the post-curricular survey (all but the knowl-
edge check questions). PGY was evenly represented (14 
PGY-1, 10 PGY-2, 9 PGY-3) and similar across programs 
(p = 1.00).

Targeted Need Assessment/Attitudes About PCPs 
Managing Survivorship Care

Across all respondents, 87% reported receiving no cancer 
survivorship education during medical school, and 94% 
reported none during residency (p = 0.35 and 0.18, respec-
tively). In assessing attitudes about the importance of PCP 
involvement in various components of survivorship care 
(surveillance for cancer recurrence, late effects of treatment, 
psychosocial well-being, and preventive care), 96–100% of 
residents reported that all of the topics were important or 
very important.

Confidence on Survivorship Topics

Residents were asked about confidence in managing vari-
ous components of survivorship for breast, colorectal, and 
prostate cancers (Fig. 1). Compared to the 44 residents who 
responded on the pre-curricular survey, the 40 respondents 
on the post-curricular survey showed greater confidence 
across all survivorship topics (p < 0.05). Confidence in 
genetic risk assessment across cancer types remained low 
after the curriculum (< 10% very confident on the post-
curricular survey).
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Practice Patterns on Survivorship Topics

Residents were asked how often they addressed the follow-
ing aspects of care with cancer survivors at visits: depres-
sion screening, assessment for case management/social work 
referral, and asking about cancer treatment effects. Compar-
ing the pre- to post-curricular survey, residents who reported 
depression screening “most of the time” or “every time” 
went from 57 to 82%, those who reported similarly for case 
management/social work assessment went from 40 to 58%, 
and those who reported similarly for asking about cancer 
treatment effects went from 31 to 52% (Supplement C).

Notably, while 17% of residents reported seldom or never 
asking about cancer treatment effects before the curriculum, 

only 5% reported seldom (and 0% never) for this topic at 
the end of the curriculum. The percent of residents asking 
about cancer treatment effects most of the time doubled (21 
to 42%). Overall there was a trend toward residents report-
ing more frequent discussions of cancer treatment effects on 
the post-curricular survey (p = 0.07), but no differences over 
time for depression screening or case management/social 
work assessment.

Differences in Attitudes, Confidence, or Practice 
Patterns by Residency Program or PGY Level

On the targeted need assessment, FM residents compared 
to IM residents rated surveillance for cancer recurrence 

Fig. 1   Pre- and post-curricular 
resident confidence on survivor-
ship topics
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(mean 4.9 vs 4.4, p = 0.01) and preventive care (mean 5.0 
vs 4.7, p = 0.01) with greater importance. Regarding con-
fidence on survivorship topics, before the curriculum, IM 
residents had higher confidence than FM residents in the 
areas of breast and prostate cancer surveillance and screen-
ing for late effects for all 3 cancers (p < 0.01 to p = 0.03). 
After the curriculum, IM residents had higher confidence 
than FM residents in all topics (p < 0.01 to p = 0.046) except 
monitoring for colorectal cancer recurrence and genetic risk 
assessment for prostate cancer. There were no differences in 
attitudes or confidence by PGY level for any of the cancer 
topics, on either the pre- or post-curricular survey. On both 
surveys, there were also no differences in responses regard-
ing practice patterns based on residency program or PGY 
year (comparing PGY 2–3 on the pre-curricular survey, and 
PGY 1–3 on the post-curricular survey).

Program Evaluation

More than 90% of residents who completed the post-curric-
ular survey felt that each of the curricular components were 
useful to extremely useful (Fig. 2). At least 85% of residents 
agreed or strongly agreed with the statements about the cur-
riculum providing opportunities to ask questions, providing 
an approach to gathering relevant cancer information, and 
improving the provision of various aspects of cancer sur-
vivorship care, with at least 20% strongly agreeing with all 
of these statements. A quarter of residents strongly agreed 
that they would recommend this course to other medicine 
residents, and another 60% of residents agreed.

Over a third of residents reported that a large-group for-
mat, the session time, and 2 participating residency pro-
grams increased or strongly increased their participation, 
while nearly half reported increased or strongly increased 
participation related to the facilitation from the hub team. 
At least a third to half were neutral on all these aspects of 
the curriculum.

Knowledge Assessment

Of the 33 residents who completed the 15-question knowl-
edge check on the post-curricular survey, the mean score 
was 9.4 (63%). The range of scores was 2–13, with the 
lower scores of 2–3 occurring in PGY-1 residents. There 
were no statistically different scores based on residency 
program (p = 0.15) or PGY (p = 0.56). More than half 
of residents answered 11 of the questions correctly. The 
four questions that < 50% residents correctly answered 
(15–48%) were related to side effects of aromatase inhibi-
tors, determining genetic risk in a breast cancer survivor, 
and treatment related complications in multiple myeloma 
(two items).

Discussion

The goal of this pilot curriculum was to teach medicine 
residents a structured approach to cancer survivorship care 
and improve their confidence in survivorship topics. We 
provided a tele-educational curriculum through Project 
ECHO® covering 5 unique cancer types and a variety of 
survivorship topics in case-based sessions, with expert fac-
ulty informing the discussion and teaching. Through eight 
concise sessions in an academic year, we achieved the fol-
lowing: resident confidence in providing survivorship care 
improved in a number of survivorship topics, with a trend 
toward self-reported changes in providing survivorship 
care. The pilot curriculum was also well-received, with 
more than 90% of residents rating the curricular compo-
nents useful and nearly similar rates of perceived improved 
ability to provide survivorship care. We believe that our 
study builds on prior cancer survivorship education by 
targeting a larger number of trainees, specifically medi-
cine residents; nearly three quarters of whom expressed an 
interest in primary care and/or hospital medicine. Unlike 
many survivorship educational trainings already avail-
able, our curriculum was designed and refined through a 
year-long curriculum development course with outcomes 
assessing not only program evaluation but also confidence 
and impact on future practice. While the COVID pandemic 
has made the virtual platform prevalent, a synchronous, 
interactive virtual curriculum for cancer survivorship edu-
cation is yet novel.

Before and after the curriculum, we asked about confi-
dence in several survivorship topics important for PCPs: 
cancer surveillance, screening for treatment effects, and 
genetic risk assessment. Resident confidence in these areas 
significantly improved across 3 common cancers seen in 
primary care, which were covered in 6 session cases (3 
breast cancer, 2 prostate, 1 colorectal). In a prior survey 
by Susanibar et al., PGY-3 family and internal medicine 
residents reported low confidence in survivorship topics, 
with only 21% feeling very confident in addressing cancer 
treatment effects [3]. While our residents reported similar 
rates of feeling very confident addressing treatment effects 
on the post-curricular survey (18–25% across breast, colo-
rectal, and prostate cancers), 82–88% felt at least some-
what confident in addressing this topic across the three 
cancer types. Of note, our residents spanned PGY 1–3 (and 
there were no statistical differences by PGY), and confi-
dence was higher compared to the pre-curricular survey, 
when < 10% of residents reported feeling very confident.

With an increase in confidence, we saw a similar trend 
in related practice patterns. We asked residents about their 
frequency of depression screening, assessing for case 
management/social work needs, and asking about cancer 
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treatment effects. Our curriculum most directly provided 
education on cancer treatment effects, and it was encourag-
ing that this was the area that we saw a trend in residents 
reporting more frequent provision of care after the cur-
riculum (p = 0.07).

The post-curricular survey provided feedback to inform 
next steps for our pilot curriculum. Notably more than 90% 
of residents reported that each of the curricular components 
(case, case discussion, didactic teaching) were useful, sug-
gesting that the overall Project ECHO® format was well 
received. We felt that the case presentation and related 
discussion were particularly important and therefore were 
allotted most of the session time. Some of the constructive 

feedback suggested spending more time reviewing surveil-
lance guidelines for each cancer type. Because of the empha-
sis on the case and its clinical questions, we acknowledge 
that guidelines may not have been emphasized depending on 
the session’s discussion, especially given our short 45-min 
sessions. These constraints suggest the need for more ses-
sions and repeating cancer themes (e.g., breast cancer sur-
vivorship — surveillance testing, breast cancer survivorship 
— treatment effects). Despite this feedback, nearly 90% of 
residents agreed or strongly agreed that they would pro-
vide surveillance testing more appropriately as a result of 
the curriculum. Additionally, more than 90% of residents 
agreed or strongly agreed that the curriculum taught them a 

Fig. 2   Resident program evalu-
ation
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useful approach for gathering cancer-related information for 
a patient, and that they would monitor for treatment effects 
more often in their patients as a result of the curriculum.

We also asked about potential factors that may have 
impacted session participation. While 22% of residents 
reported that the large group format decreased their partici-
pation, our large-group format was in line with the general 
average ECHO® size of 18–20 participants (personal com-
munication, ECHO® Program Specialist, September 14, 
2021). The large-group setting is also typical for residency 
talks, and in fact, 40% of residents reported increased partic-
ipation due to the group size. We acknowledge that smaller 
sessions could provide more opportunities for discussion and 
may better fit certain learners; however, 90% of residents 
felt that there were opportunities to ask questions with the 
large group and overall 85% of residents said that they would 
recommend this course to other medicine residents.

There are several limitations in our curriculum. While 
we hoped to have robust pre- and post-curricular knowl-
edge assessments, due to the low participation in the ses-
sion knowledge checks (and different residents participat-
ing per session), it was difficult to make comparisons to 
the post-curricular knowledge assessment. Given time 
constraints and resources, we also did not perform stand-
ard setting to determine what score would count as hav-
ing a “minimally competent learner” in survivorship care 
after the curriculum [29]. However, without standard set-
ting, it was clear that there were knowledge gaps at the 
end of the curriculum, e.g., the four questions that < 50% 
of residents answered correctly; these topics may benefit 
from additional teaching in future iterations of the cur-
riculum. Ideally we would have measured outcomes that 
would demonstrate behavior or practice change in the 
care of cancer survivors; however, we were limited in the 
resources available to measure such changes in residents 
and may not have expected them with the relatively small 
number of sessions attended in our pilot curriculum. Mul-
tiple longitudinal assessments may also be needed in order 
to observe these changes.

Having residents as the target learners also presented 
challenges. The mean number of sessions attended by resi-
dents was three, which may have been due to competing 
clinical responsibilities or being on non-ambulatory rota-
tions. Participation may have been hindered by possible 
resident hesitancy to speak on topics in which they had 
less experience or comfort. Fortunately we had support 
from the residency program leadership for our curriculum, 
as it was developed in response to the needs expressed by 
the residency assistant program directors.

Despite the limitations and challenges, our curricu-
lum was able to improve resident confidence in providing 
survivorship care, in a way that residents perceived as 

useful and would lead to better survivorship care in their 
practice. Even with the COVID-19 pandemic, this pilot 
curriculum was able to go forward by being virtual, and 
allowed us to draw expert discussants from the hub site. 
We are considering ways to make this curriculum sustain-
able and to expand across residency programs. The main 
barrier to continuing the curriculum is related to funding, 
which supports faculty and staff time. A facilitator for 
continuing the curriculum includes the flexibility sug-
gested in some reported factors impacting participation; 
at least a third to half of residents were neutral on the 
large-group format, the session time, 2 participating resi-
dency programs, and the hub team providing the facilita-
tion. These may be aspects of the curriculum that can be 
modified in future iterations. The spoke site is discussing 
launching a comparable curriculum with expert discus-
sants from their own institution. Similarly, the hub site is 
looking for ways to adapt some of the sessions into a dif-
ferent resident conference series (morning report) at their 
institution. Given the continued room for improvement in 
confidence and knowledge after our 1-year curriculum, 
particularly in the area of genetic risk assessment, there 
may be a benefit to planning a 3-year curricular cycle 
covering the duration of FM and IM residency training. 
By providing comprehensive residency education on 
survivorship topics, we can better equip future medicine 
physicians to care for the growing population of cancer 
survivors.

Conclusion

An eight-session, case-based curriculum on cancer sur-
vivorship provided residents an approach to gathering 
cancer-related patient information, and improved resident 
confidence and their perceived ability to provide survivor-
ship care.
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